
 

 
 

Maclaurin 2026 Markers’ Report 
 

Both candidates and their teachers will find it helpful to know something of the general 
principles involved in marking Olympiad-type papers. The preliminary paragraphs therefore 
serve as an exposition of the ‘philosophy’ which has guided both the setting and marking of all 
such papers at all age levels, both nationally and internationally. 
 
What we are looking for, essentially, is solutions to problems. This approach is therefore rather 
different from what happens in public examinations such as GCSE and A level, where credit is 
given for the ability to carry out individual techniques regardless of how these techniques fit into 
a protracted argument. Such marking is cumulative; a candidate may gain 60% of the available 
marks without necessarily having a clue about how to solve the final problem. Indeed, the 
questions are generally structured in such a way as to facilitate this approach, divided into many 
parts and not requiring an overall strategy for tackling a multi-stage argument. 
 
In distinction to this, Olympiad-style problems are marked by looking at each question 
synoptically and deciding whether the candidate has some sort of overall strategy or not. An 
answer which is essentially a solution, but might contain either errors of calculation, flaws in 
logic, omission of cases or technical faults, will be marked on a ’10-minus’ basis. One question we 
often ask is: if we were to have the benefit of a two-minute interview with this candidate, could 
they correct the error or fill the gap? On the other hand, an answer which shows no sign of being 
a genuine solution is marked on a ‘0-plus’ basis; up to 3 or 4 marks might be awarded for 
particular cases or insights. It is therefore important that candidates taking these papers realise 
the importance of the rubric about trying to finish whole questions rather than attempting lots of 
disconnected parts. 
 
The paper was similar in difficulty to recent papers. Question 1 proved more difficult to achieve 
full marks than recent papers, but question 2 was more accessible and well attempted. While 
questions 3 and 4 proved more difficult than would be expected from questions at this level, 
question 5 was easier than the original proposal, so lent itself to a simpler solution and scored 
much more highly than would be expected from a question at this point in the paper. As usual, 
question 6 was successfully completed by only a few, but there were some good attempts. 
 
Question 1 
Question 1 was quite well attempted, but few gained full marks. 
In the first part, several missed showing that there solution actually works. Finding the solution 
by a sensible method should have helped give some insight to the second part. Many found 
solutions which worked when x = 0, but did not check the coefficient of x to check the values 
work. 
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In the second part, using x = 0, leads to a simple equation even for those unfamiliar with 
identities. Considering this as an integer problem and looking for factors was crucial, but some 
missed this concept. Of those making some progress, many considered the product of all six 
numbers needed to be a square, which gave a neat contradiction quickly. 
 
Those who tried to use the equation for the coefficient of x, made assumptions about the two 
values in one product needing to be the same two values as in the other product, which is not 
necessarily true if the numbers are not primes. 
 
Question 2 
This question was a thinly disguised algebra question which was tackled well by a good number 
of candidates. It was well graduated with most candidates able to do the next stage at each point 
in their solution, but a number stopping at each stage.  
 
Nearly all could translate the area condition into an equation in x and y and most could do the 
same for the perimeter equation, using Pythagoras for the length XY. The square root in that 
equation was what distinguished this from a standard GCSE harder simultaneous equation 
question. The best way to deal with the square root is to put it on its own on one side and then 
square the resulting equation. It was possible to square the equation in a variety of forms and 
still complete the problem. However, those who squared in other forms were more likely to 

make errors and there were rather too many who thought either  or (𝑥 + 𝑦)2 =  𝑥2 + 𝑦2

= a + b. In all methods though a squaring step must be used and this step could 𝑎2 +  𝑏2  
introduce extra solutions and so a check must be applied at the end.  
 
The area equation could now be used to simplify the equation down to a linear equation in x and 
y, although it was not vital to do this at this stage. 
 
The original area equation and this manipulated perimeter equation should now be a standard 
(admittedly harder example) of a GCSE simultaneous equation question which is solved by 
substitution and forming a quadratic equation in either x or y. So, it was slightly disappointing 
that quite a few fell at this hurdle, either getting no further or resorting to try and find the 
solution to these by trial and improvement. 
 
Most who got to a quadratic equation could solve that correctly (and a variety of methods were 
used competently) and most realised the need to check for the solution with x < y.  What was not 
well done was checking this solution works in the original problem (or the two original 
equations). Any non-standard set of equations (where there is no general theory about a unique 
solution) should have the solution checked at the end. It is important to show the marker that 
this has been understood by showing this check working, although we were happy to accept the 
assertion that this had been done. 
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A few candidates left out rather more working than they should have done, presumably when 
copying up from rough work. It is important that the marker should be able to see each step 
rather than just the highlights. It was sad to take quite a number of marks off a few candidates 
who had probably done the question properly in rough. 
 
As always, the resourcefulness of some candidates who missed the simplest method was 

impressive.  A number ended up with quadratics in  or  or two linear simultaneous 𝑥2 𝑦2

equations, and all of these could provide correct solutions. 
 
Those candidates who are still not completely convinced about the need for a check on their final 
solution could do worse than try the following very similar problem. ABCD is a square with side of 
length 1. EXY  is a right-angled triangle, completely outside the square, with the right angle at E, 

and EX = x and EY = y with x < y. The total perimeter of the square and triangle is  of the 31
30

perimeter of ABCD. The total area of the square and triangle is also  of the area of ABCD. Find 31
30

possible values of EX. 
 
Candidates should find that, by using the same method, they will end up with the same two 

solutions, x = , y = .  Indeed, the solution is identical to the problem set after the squaring 1
6

2
5

step. However, checking both solutions in the original equations, they will find that neither of 
them satisfy the original perimeter equation (before squaring) and so there are no possible 
values of EX for this problem. 
 
Question 3 
There were a wide range of attempts to the question, with successful solutions considering 
expressing a `great` number in two ways: as the sum of two powers of two; and as the product of 
two `good` numbers and equating these. Good attempts used the fact that the powers of two 
had to be distinct and therefore without loss of generality an order could be imposed on the 
indices. Arguments relying on the smallest power of two on both sides of the equation and 
factorisation were generally successfully executed. Some minor mistakes were made by not fully 
considering the fact that the two `good` numbers had to be distinct. 
 
There were a few cases where students were able to spot a pattern for the `great` numbers and 
find the correct number of solutions. Students should be reminded that not many marks are 
awarded for pattern spotting without justification that there are no other possibilities. There 
were some students who stumbled into difficulties by not applying the correct rules of indices or 
by attempting to use a logarithm incorrectly. Some students approached the question thinking 
about binary expansions and the need to `carry` terms. The quality of such solutions varied and 
this approach was often more difficult to explain the reasoning than using an algebraic approach 
with powers of two, but was given credit when done well. 
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Question 4 
There were four parts to Problem 4: 
1. identifying the configurations Dennis could produce 
2. proving that those configuration could, in fact, be produced 
3. counting those configurations 
4. proving that no other configuration could be produced 
 
The fourth point was the most difficult part of the problem as it involves proving a negative, 
which is a more sophisticated than students of this age will generally have encountered 
regularly. It therefore carried the most weight, with many students attempting it but not 
managing to be clear enough in their phrasing. The critical point was to observe that if an 
arrangement could be achieved, then there was a time at which the three red squares had been 
painted red and weren't painted black thereafter, so arguing from a known point near the end of 
the process. The biggest failing was that students tried to argue from the start of the process, 
saying that Dennis would try to paint the three squares red but at some point would be forced to 
paint one of his red squares black. The problem with this approach was that Dennis could simply 
paint the square red again, so it wasn't proof that he could never achieve his aim, only that he 
could not achieve it as quickly as he might like. A few students did manage to get past this by 
going a few steps further and demonstrating that if he kept trying, he'd eventually get back to 
the same position, so he couldn't ever get to the configuration he wanted. This was a more 
laborious method, but it succeeded. Those who stopped at the first temporary obstacle were 
given some credit but penalised heavily. 
 
Many students identified the configurations that Dennis could achieve but didn't see the need to 
show that he could achieve them. It is a common mistake with budding mathematicians to 
mistake something not having been shown to be impossible with showing it is possible – the fact 
that a configuration didn't fall foul of a problem they'd spotted with other configurations didn't 
mean that it necessarily worked, because it could be impossible for some other reason. They 
needed to state how Dennis could achieve the various configurations by giving an explicit 
sequence of steps, either in general terms ('Choose a row/column that the three reds will be on 
and paint it red, and paint the others black...') or with a specific example ('Paint the first row red 
and the others black,...') with an observation that any other row or column could be handled 
similarly. In this question, the similarity is sufficiently clear that the specific case with a 'mutatis 
mutandis' was valid. 
 
The counting could be done in various ways, but it could also be done incorrectly in many ways, 
testing the student's grasp of the logic underpinning counting arguments. Some would, for 
instance, count the 'L-shaped' construction, choose a row and two reds on it, then choose a 
column from one of those and a red on that column. Having counted all those, they would then 
say that the same could be done by choosing a column first and carrying out the construction, 
not noticing that this was just a different way of getting the same result, so getting double the 
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number for this case. Others chose the red that was on a line with each of the others, then chose 
the others, then divided by six because order didn't matter, failing to see that in their 
construction, the first point was different from the other two and therefore wasn't 
interchangeable. The fact that dividing by six didn't result in a whole number didn't set alarm 
bells ringing. In the case of three on a line, many students correctly said that there were ten 
possibilities for each line, but then said that as there were five rows and five columns, the total 
was 10x5x5, failing to understand the difference between choosing a row OR column and 
choosing a row AND a column. 
 
Overall, most candidates scored less well on this question than they might have expected, 
particularly as it seemed likely that many of them actually understood the scenario well. With it 
being a later question in an Olympiad, though, they were required to argue clearly and 
completely with a situation that had several different parts and where one part in particular 
required a greater level of mathematical maturity than they might be used to. Anyone who 
scored anything should feel that they achieved something, and even many of those who didn't 
score shouldn't feel entirely disheartened because in many cases they simply needed to 
understand that in writing a mathematical solution, it's important to fill in all the details, not to 
rely on the reader filling in the gaps. 
 
Question 5 
This question was well attempted. The problem was simpler than the original proposal, so 
appeared later in the paper than it might have done, so it was pleasing to see many still having a 
go at it and then going on to solve it. 
 
The simpler solution was most commonly attempted. The main problem was not explaining or 
showing on a diagram which triangles they had added or justifying the symmetry to find missing 
lengths. 
 
Those who did other methods were less successful, but some did complete the problem. Those 
using similar triangles or congruence are reminded to state conditions for similarity or 
congruence in each case and state the vertices in the correct order. 
 
A few used cosine rule to create an equation. Those who tried this with an obtuse angle missed a 
negative sign. 
 
A handful tried Heron’s formula and at least one did so successfully. 
It was pleasing to see so many different approaches and students willing to try such a variety of 
things. 
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Question 6 
Few provided solutions reaching the threshold for the higher marks on this. 
 
Several realised that the vertices of the triangle needed to be on the edge of the square and 
placed one in the corner without justifying why there needed to be one on a corner. 
 
Most missed checking why it was impossible for two to be on corners of the square, although 
that was only penalised in a minor way if the main argument was correct. 
 
Those who successfully completed the problem considered a gradient in comparison with 1 or 
angle in comparison with 45°. They realised that there was a problem in placing a dot in the row 
or column second from the edge. This problem does not occur if the point on the edge of the 
square is in that row or column, but this was penalised only in a minor way, despite all four 
possible configurations resulting from that scenario. 

 

 
 
 

The UKMT is a company limited by guarantee (Company No. 3271283) 
And is a charity registered in England & Wales (No.1059125) 


	 

