
 

 
 

Hamilton 2026 Markers’ Report 
 

By the time candidates are in year 10, many of the better candidates are used to what is 
expected from Olympiad-style problems, although some will be attempting this for the first time. 
Even so, certain styles of question are still unfamiliar and writing up solutions often lack enough 
detail to get high marks despite candidates thinking they have solved the problem. All candidates 
deserve to be commended for their resilience and creativity when approaching these problems. 
Many very fine solutions were submitted. Several candidates are trying to write more succinct 
precise solutions, but do not know what is required and what can be removed. A helpful guide 
here is, “if you gave this solution to someone else in your class, would they understand what you 
did at each step?” It means that statements often need a short note of justification. A handful of 
candidates write long essay-type answers and should be encouraged to keep their solutions to 
short statements of facts or logical deductions, with reasoning. Answers written in short 
paragraphs are easier to follow. 
 
The paper proved to be quite tough in comparison with recent years. The marks were very low. A 
significant reason for that was strictness in marking question 1, where answers missing details 
were penalised as it made the solutions incomplete. Question 2 was not attempted as well as 
expected, so the marks were also lower there. The other questions were in line, but most marks 
are normally achieved on questions 1 and 2, so the scores were lower than usual. 
 
The paper was well-balanced. Question 1 was accessible to all to make some progress, but 
precise solutions were rare, so the marks were lower than students might expect. Candidates 
found question 2 more difficult to access. Possibly this was because of the lack of familiarity with 
what for many will be a new idea. What is actually a simple idea that numbers with the same 
fractional part have integer difference, students would have used many times, for example when 
converting recurring decimals to fractions, but could not apply in this unfamiliar situation. 
Question 3 is also a familiar concept for those playing chess, that a knight alternates between 
black and white squares. For others, simply playing around with the possible positions for the 
first few moves should have been enough to alert them to what was going on. There were some 
good attempts from those who saw the idea. Question 4 was a challenging geometry question 
for students at this age as many are not familiar with looking for similar triangles and writing 
down algebraic ratios. This is a skill worth practising for Olympiads, but the marks were in line 
with expectations for this point in the paper. Question 5 is a lovely result and those who 
attempted it made some good progress on the algebra and the number theory required to finish 
the problem. Question 6 required some creativity, but there were a few complete solutions to 
this question. 
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In proving impossibility, candidates must check they have considered all possible cases. If even 
one is missing, the proof is incomplete. 
In many problems, parity is a crucial idea, which can explain why half the options are not 
possible. 
In geometry, understanding conditions for similar triangles is important and applying ratios 
algebraically is a new concept at this age, but one worth practising. 
 
Question 1 
The question proved difficult to answer fully for most students, as few candidates appreciated 
what a proof meant for each part. It was common, in (a), to present a flawed argument: showing 
how 2026 and 2027 can be written as palindromic sums and seeing that continuing the pattern 
that works for these numbers does not work for 2028; however, this does not prove that 2028 
cannot be written as a palindromic sum in a different way! Many candidates were able to make 
some progress and had useful ideas for one or both parts, but their arguments often contained 
gaps. Many missed cases of a four-digit number added to a two-digit number or adding two 
three-digit numbers. These may be easy to prove, but are required to complete the argument. 
Many simply asserted things that needed to be justified carefully in order to obtain more marks. 
It is often helpful to read back one's proof to make sure that each step follows logically and that 
any facts brought in on top of what is given in the question are clearly explained, with any 
relevant mathematical theorems stated as necessary. 
 
Question 2 
There was not much required to solve this problem, but many failed to access the concept to get 
started. Even realising that in expanding the squares you could subtract an integer to get the 
same fractional part was worth credit, but most missed this idea. The idea that the difference 
between two numbers with the same fractional part is seen in school mathematics when 
working with recurring decimals or mixed fractions, but applying this in an unfamiliar context 
was not seen by many. Those who did often finished the problem. 
 
A few who realised how to go about the problem and could see how to get solutions missed 
details about what was required to finish the question. Candidates should check they have 
answered what the question asks for at the end of the problem. 
 
Question 3 
On par with question 2, question 3 elicited the largest number of essentially-correct scripts 
scoring 7 or more. Almost all of these used parity in some form to restrict the possible finishing 
positions, the tidiest way being to observe that each jump flips the parity of x + y, so the final 
parity must be odd. 
 
Minor penalties were applied for errors in the final count (for example, forgetting to note the 
limited options for the first jump), for failing to provide sufficient evidence that each of the 
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parity-restricted positions were actually reachable, and for inadvertently electing to solve instead 
a variant of the problem in which the frog jumps both left and right. 
 
Several scripts exhibited none of those minor errors, reaching a count of 149 or thereabouts, yet 
still ended up in the 0+ marking regime. The issue was commonly that whilst they observed, 
accurately, that the final x and y have opposite parities, they did not prove that this must be true. 
How can the contestant demonstrate that there is not some exotic series of jumps that breaks 
this observed rule? Without an analysis of the way that individual jumps affect the parity of x + y, 
or y alone, the necessary standard of proof was rarely met. 
 
Candidates need to move from spotting a pattern and then stating the pattern to justifying or 
proving the pattern continues to work. 
 
Question 4 
Overall students found question 4 easy to start, but very difficult to complete, with only a few 
scoring highly. 
 
The key idea was to spot the three similar triangles in the diagram through some angle chasing, 
then use the ratios of lengths to show that the opposite sides of the given quadrilateral were 
equal. This, alongside a reason that AD is parallel to BC, is sufficient to show ABCD is a 
parallelogram. Students tended to find a lot of angles, and even spot the similar triangles, but 
almost all stopped before using the ratios. 
 
A significant number of students managed to show that AD was parallel to BC using the converse 
of alternate angles, although some did not state the technically correct phrase that is the 
converse rather than just alternate angles. Some then came to a conclusion based on this that 
implicitly assumed that AB was parallel to DC. This made the arguments circular and thus invalid. 
 
Some students explicitly assumed that ABCD was a parallelogram, found no contradictions in the 
angles they calculated, then decided this was a proof. Unfortunately, assuming something to be 
true and then finding it is self-consistent, is not sufficient to show it is true. (Assuming something 
is true and then showing it is not self-consistent is sufficient to show it is false though, which is a 
very useful technique called proof by contradiction). 
 
No solutions to this question were seen that rely solely on angle chasing without considering 
lengths. The general consensus is that such a proof is not possible, but it would be nice to see if 
one exists. 
 
Some general feedback on how to approach a question like this would be: 
- Note down exactly what you know (and what you don't!). 
- When you do an angle chase, carefully think through why something is true and consider if you 
have made any assumptions. 
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- Look for similar triangles. 
- Don't be afraid to include lengths in your proofs, these can often provide a sufficient condition 
for the statement. 
 
Question 5 
There were several excellent solutions, but most candidates didn't manage to produce a 
complete solution. As with all algebra questions, it is important actually to use algebra rather 
than spotting numbers that work. It is sensible to start the problem by writing down the two 
equations before trying to eliminate one of the variables.   
 
A good number of candidates got as far as expressing y and z in terms of x (using the notation of 
the given solution), but then didn't manage to make any progress after that.  Using algebraic 

manipulation to get z = x - 5 -  is a useful step since we can then consider factors of 25 to 25
𝑥 + 5

find the value of x and hence z and y.  Having found the solution (which happens to be unique), it 
is important to check that it does work in the original equations. 
 
Question 6 
This problem was found suitably hard.  There are two essential ingredients to a solution: 
A. Explain a strategy that deduces the code in at most 22 uses of the probe, whatever the code is. 
B. Prove that there cannot be a strategy that always deduces the code in fewer than 22 uses of 
the probe. 
In practice, the solution divides further: 
1. Explain a strategy that locates the code within a set of 5 possibilities, in at most 19 uses of the 
probe. 
2. Prove that there cannot be a strategy that always does this in fewer than 19 uses. 
3. Explain a strategy that locates the code precisely, in at most 3 more uses. 
4. Prove that there cannot be a strategy that always does this in fewer than 3 more uses. 
To score highly, a contestant had to achieve 1 and 2. 
There was a minor penalty if they claimed 20 rather than 19 – we know that the 20th probe will 
say close, so we do not need to do it. 
Contestants were more likely to achieve 1 if they represented their strategy graphically, 
tessellating a 10 by 10 grid using crosses of size 5. 
Any strategy that does not tessellate will either not work or not be quick enough. 
Very few contestants achieved 1 and 2, and none achieved all four satisfactorily. 
Perhaps some thought 2 was obvious; it is not particularly difficult, but it needs stating explicitly. 
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