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Overview

The paper was generally approachable to the majority of the small candidature except for
question 5, which proved to be an obstacle to all, with only one candidate making significant
progress. The first four questions all provided good access and were well attempted by those
prepared for the exam, though a small number of learners appeared under prepared and
offered little in any of the questions.

Question 1

The use of the Euclidean algorithm to find the highest common factor and of back
substitution to find the Bezout’s identity was well carried out by all the prepared students and
nearly all gained full marks in part (i) of this question. The only ones who did not were
clearly unprepared for the paper and did not make much progress in any question, often
leaving questions unanswered.

Part (i1) was less successfully completed, though the majority of students did gain full marks
for the whole question. However, a few did not know how to proceed for this part who had
completed part (i) successfully, while a couple had the correct method but made a slip during
the processing and obtained an incorrect remainder. The replacement of 179 by its
congruence modulo 11 was done correctly in such instances, with the errors coming from
attempts to find the 5™ power of the reduced equation.

Question 2

This question also proved very accessible with most scoring at least 6 of the 8 marks. A
couple made slips to score fewer, while some attempted only the filling in of the table (even
those who made little progress elsewhere had some success in the group table for (ii)(a)).

Part (i) was generally completed successfully even though sometimes a little unclear on the
explanation. The divisibility test was well understood by most, with students showing
appreciation that a number is divisible by 9 provided the digit sum is divisible by 9, and the
sum was always correct when attempted. Conclusions were often sparse but did enough to
convey the idea that since the sum was divisible by 9, so the original number is also. E.g.
“143+3+0+6+6+1+7=27 9|27 .. 9]13306617” was a minimalist answer. One student
did seem to misread and use the divisibility test for 11 instead, while a couple did not answer
this part at all, possibly missing it was there if their eye was drawn to the group table.

For part (ii), most made some attempt at the group table with the majority completing it all
correctly, only one made a single slip, though a couple made only partial attempts
(discounting those who did not offer any answer at all). Identifying the inverse of 7 was also
done well by most who proceed further than the group table but stating the order and then
writing down a subgroup were incrementally less well attempted. The final mark was only
scored by a minority.

Overall it was pleasing to see engagement and reasonable success with the group theory
question on the paper.



Question 3

An expected question and again well answered by most with full marks being the modal
score. A couple again left the question out entirely, while a few score the majority of marks
but slipped up somewhere along the way to prevent full marks, usually in the descriptions in

(a) or (b).

For part (a) most were able to identify at least two of the aspects leading to the equation of
the model, but not all were able to fully explain, leaving out some of the necessary
information. For instance, stating “the 1.0015 is the 0.15%” or similar was seen a couple of
times, without a clear explanation of how the percentage translated to the model. As an
explanation was asked for, to score both marks more was needed than simply linking the
numbers to the relevant places in the equation and a little more care should be given.

Most gave a suitable reason for part (b) relating to the model, usually focusing on the need
for repayments to stay constant. A couple tried to reason about rounding of values, which was
not acceptable as it does not engage with the model. In such questions students need to relate
their answers to aspects of the model, not try and give a generic answer.

Part (c) was well answered by all those attempting it, with the correct closed form obtained in
the majority of responses, and mainly only those offering no attempts scoring no marks. The
correct form for the solution was known, and students were able to use the first two terms to
find the values of the constants successfully in most cases, with just a couple making errors.

There was slightly more of a variable performance in part (d), as though many were able to
set up the initial equation needed, not all of them solved the equation correctly, or did not
interpret the result to the correct number of months to the nearest month as specified. There
was an opportunity for some of those who made errors in (c) that led to impossible equations
to identify the error and correct, but sadly this did not happen in the couple of cases it applied
in, with the students either not releasing the error, or not being able to see what had gone
wrong.

Question 4

This was a very routine extended question which again most of the learners were able to
complete successfully. Errors in finding the eigenvalues were rare, only one seen where an
attempt was made but no marks were scored (a couple made no attempt at all) with an
incorrect method for the eigenvalues and no attempt at the eigenvectors. A couple did make
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slips in finding the eigenvalues, obtaining (1] instead of (2} for the eigenvalue 4, for

example, being seen, while another had no discernible correct method but did end up with
“eigenvectors” for the matrix. The follow-through marks at the end helped mitigate mark loss
here. However, the vast majority scored full marks for this question, with all cases that
proceeded to answer at the end scoring both follow through marks for their matrices D and P.



Question 5

By far and away the most challenging question on the paper, only one student made
significant progress, and none scored full marks for this question. Most were limited to one or
two marks at the start of part (a) and/or (b) if they managed to produce a circle equation to
work with, though most gave up when they could not obtain the equation from part (a). Even
those who did achieve an equation for the circle did not seem clear on how to find the
minimum value in (b).

The most popular method was to try and find the perpendicular bisector of the two points —4
and 2i (the Alt version in the mark scheme), and this is how many accessed a couple of
marks. But completing the process after finding the bisector was not well done overall. The
most successful attempt at the question took this approach but an error was made during the
process. Most ground to a halt after finding the bisector, not knowing what to do next. The
main scheme was attempted by a few but again with limited success as students were not
clear how to proceed after multiplying through by the conjugate of the denominator.

It is clear that the arc equation is the most challenging of the types of loci tested and students
are not clear on how to deal with such equations.

Part (b) suffered from many not being able to reach and equation in part (a), and perhaps a
full “show that” would have been beneficial here as without many having attempted an
answer to this part it is not clear how well understood the method required is. Those who did
attempt it (who had achieved a circle equation) could find the centre and radius of the circle
but only one student from the small cohort demonstrated a correct method to find the
minimum value required.
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