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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates. The reports will include a general 
commentary on candidates’ performance, identify technical aspects examined in the questions and 
highlight good performance and where performance could be improved. The reports will also explain 
aspects which caused difficulty and why the difficulties arose, whether through a lack of knowledge, poor 
examination technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report. A full copy of the question paper can be 
downloaded from OCR. 
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Paper 4757 series overview 
This was the final assessment series for the unitised 3895,3898/7895,7898 GCE Mathematics (MEI) 
specification. There will be a resit opportunity in the summer 2019. 

Further Applications of Advanced Mathematics (FP3) 4757 is an A2 GCE unit taken as part of the 
Mathematics (MEI) specification, occasionally used as the second optional unit in AS Further 
Mathematics (3896), but generally as one of the four optional units in A level Further Mathematics 
(7896). A few candidates are also studying AS Further Mathematics (Additional) (3897) or A level 
Further Mathematics (Additional) (7897), and in this case the grading optimisation process will determine 
which qualification this unit will contribute towards.  

Further Applications of Advanced Mathematics (FP3) 4757 is made up of five optional questions from 
which candidates choose three. The work on this paper was generally of a high standard, with most 
candidates producing good answers to all of their chosen three questions. Presentation was variable, but 
most candidates did set out their solutions clearly. 

Several questions asked for a proof or for a given result to be obtained. When answering such 
questions, candidates are advised to show every detail of their working. The examiner should not be 
expected to fill in gaps in calculations or reasoning, however ‘obvious’ they might seem. No credit can be 
given for just copying a given result, without explaining how it has arisen. 
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Option overview 
Q2 and Q4 were the most popular two questions (77% and 74% of the candidature respectively), 
Question 3 was the least frequently chosen question (with only 17% of the candidates attempting this 
question). 

There was very little difference between the average score achieved on each of the five questions, 
although Q3 and Q4 were answered slightly better than the other questions. 

There were a small percentage of candidates that answered more than the required three questions: in 
these cases all questions were marked and the best three scores used. Generally, candidates are better 
advised to focus all their time on three specific questions rather than attempting more questions in a time 
designed for three full answers; any time at the end would be better used to refine their earlier answers 
rather than attempting an extra question.  

 

Question 1 (i) 

Most candidates found the direction of the line of intersection as the vector product of the two normal 
vectors, then found a point on the line. Others began by eliminating a variable and worked algebraically. 
A very large number gave the equation of the line in vector or parametric form instead of the cartesian 
form requested. The correct answer was 5=x , 3= +y z seen together, although answers written in the 

form 5 3
0 1 1
− +

= =
x y z  were condoned. 

Question 1 (ii) 

The only successful approach here was to find the distances of the point from the two planes, and then 
equate them. Most candidates used the standard formula and obtained a correct linear equation for a. To 
find the second value of a it was necessary to appreciate that the formula gives the distance as the 
modulus of an expression; this leads to a second linear equation, or, by squaring, to a quadratic 
equation. Many candidates gave the second value as minus the value already obtained.  
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Question 1 (iii) 

For the first mark, candidates were required to show four substitutions. This was usually done correctly, 
although there were many careless arithmetic errors. For the second mark, candidates were expected to 
explain convincingly why BC and L do not intersect and are not parallel. Few candidates considered both 
of these requirements. 

Question 1 (iv) 

The method for finding the shortest distance between skew lines was well understood and it was usually 
applied accurately. 

Question 1 (v) 

The first step was to find the point E. Some candidates considered the equation of the line from C 
perpendicular to Q, finding where it meets Q and then going the same distance on the other side. Others 
used the formula to find the perpendicular distance from C to Q, then CE is a vector normal to Q with 
length twice this distance. Many candidates did not know how to find E, and several just wrote down that 
E is (−1, 0, 5), which is the reflection of C in the origin O. Most candidates gave a correct scalar triple 
product for calculating the volume of the tetrahedron, and were able to evaluate it using the coordinates 
of their point E. 

Question 2 (i) 

Almost all candidates found the partial derivatives correctly and evaluated them at the given point. Most 
candidates then obtained the equation of the tangent plane correctly. 

Question 2 (ii) 

Most candidates realised that the partial derivatives needed to take the same values as in part (i). It 
could then be shown that this occurs only at the point given in part (i) and hence k must be −4. Some 
candidates did not mention k in their answer, even though this was the aim of the question. 
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Question 2 (iii) 

This was very well answered. Most candidates used the values of the partial derivatives, some 
substituted the coordinates into the equation of the tangent plane, and others substituted the coordinates 
into the equation of the surface. 

Question 2 (iv) 

Most candidates knew that this required d 1
d

=
z
x

and d 16
d

=
z
y

, and used these to find the coordinates of 

the three points. Some started with d 1
d

= −
z
x

 and d 16
d

= −
z
y

; and others with just d
d

= λ
z
x

 and d 16
d

= λ
z
y

. 

Question 2 (v) 

Most candidates were able to use d d 0
d d

= =
z z
x y

 to obtain the stationary point. As this point is given on the 

question paper, candidates should show all their working, including the calculation of the z-coordinate. 
Very many candidates did not explain why it is the only stationary point. There were 4 marks for finding 
the cross-sections and determining the nature of the stationary point, and many candidates did not score 
any of these marks, usually by considering the sections given by 0=x  and 0=y  (which do not contain 
the stationary point) or by using methods which do not involve cross-sections. Candidates who 

considered the correct sections 1
2

= −x  𝑥𝑥 = −1
2
 and 𝑦𝑦 = 1

4
 were very often successful in showing that the 

stationary point is a saddle point. 
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Question 3 (a) 

Most candidates attempted to find the surface area of revolution of a circle, taken as =x a cosθ ,  

sin= θy a  slightly more often than 2 2 2= −y a x  Most candidates successfully manipulated 2 dπ∫ y s  into

an integrable form, and often completed the proof correctly. A significant number of candidates did not 
choose appropriate limits of integration and so were unable to progress to a fully correct solution, with a 
small minority scoring zero. 

Question 3 (b) (i) 

This was well answered. Just a few candidates included the incorrect value 0=t  

Question 3 (b) (ii) 

Most candidates understood how to find the arc length, and carried out the process accurately. 

Question 3 (b) (iii) 

There were several steps to be completed here: finding the second derivatives and hence the radius of 
curvature; finding the coordinates of the point on the curve; finding the unit normal vector, and hence the 
coordinates of the centre of curvature. Most candidates applied the relevant techniques confidently, and 
there were very many completely correct solutions. 
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Question 4 (i) 

Almost every candidate gave the orders of all the elements correctly. 

Question 4 (ii) (A) 

Most candidates gave all the factors of 8 correctly. Some discounted 1=n  or 8=n or both, presumably 
because these correspond to trivial or improper subgroups, although the question did not ask for these to 
be excluded. 

Question 4 (ii) (B) 

In this part the question does ask for only proper cyclic subgroups. Most candidates gave the three 
subgroups of order 2, and the two cyclic subgroups of order 4, correctly. Many also gave the non-cyclic 
subgroup {1, 4, 11, 14}. 

Question 4 (iii) 

Most candidates understood the properties which they should investigate, and presented their work 
clearly. Many lost marks by omitting details (for example, asserting that every element has an inverse 
without listing the inverses or explaining why) and by not stating their conclusion (whether or not the set 
is a group). For (A) and (C), which are groups, candidates needed to consider whether the group is 
isomorphic to G, and some did not attempt this. Most based their arguments on the orders of the 
elements, for example (A) has one element of order 2, (C) has five and G has three. There was some 
confusion between self-inverse elements (which include the identity) and elements of order 2 (which do 
not include the identity), but this was not penalised if the candidate’s intention was clear. Other 
arguments used were whether or not the group is cyclic (for (A)), or commutative (for (C)). For (B), which 
is not a group, most candidates showed that the set is not closed. Others observed that, for example, the 
element 3 does not have an inverse. Some considered the orders of the elements (for example, 2 has 
order 6, which is not a factor of 8). 
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Question 5 (i) 

Most candidates understood that the zeros in the leading diagonal indicated that no light would stay on 
for two consecutive minutes, and went on to state the run lengths. Either 0 or 1 was acceptable as the 
value for the run lengths. 

Question 5 (ii) 

Most candidates calculated the four probabilities correctly. 

Question 5 (iii) 

The probabilities in part (ii) are oscillating below and above the limiting value, and many candidates 
correctly deduced that a lies between the probabilities at 3=t  and 4=t  Some gave less efficient limits 
such as the probabilities at 0=t  and 1=t . 
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Question 5 (iv) 

A common error here was to find the probabilities at 5=t  and at 1=t , and then proceed as if these 
were independent; this approach earned just 1 mark out of 5. Those who considered the correct 
conditional probabilities (which are the diagonal elements of 4

1P  ) usually knew how to apply them, and 
there were a very good number of fully correct solutions. 

Question 5 (v) 

Almost all candidates wrote down the correct transition matrix. 

Question 5 (vi) 

The definitions of absorbing states and reflecting barriers were generally well understood. 

Question 5 (vii) 

Candidates who used an invariant column vector (and the sum of the probabilities being one) usually set 
up and solved the equations accurately. Some candidates who considered instead a high power of 2P  
were unable to progress when they discovered that this was not of the form they were expecting. The 
limits for large odd and even powers are different, and candidates who realised this, and averaged the 
two limiting matrices, were usually able to obtain the correct limiting probabilities. 
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