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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. 

A selection of candidate answers is also provided. The reports will also explain aspects that 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 and the mark scheme can be downloaded from OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 
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Paper Y413/01 series overview 

June 2024 was the fifth summer examination series for the Linear H635 AS Further Maths B (MEI) 

optional paper Y413 (Modelling with Algorithms). Most candidates were very well prepared for the 

examination, making strong attempts on all questions and parts. Candidates seemed to have enough 

time to answer the questions and nearly all seemed to make good use of the Printed Answer Booklet 

(very few responses to one question appeared in the part for another, or in the additional answer space). 

Based on the responses seen by examiners for this series, the following general points should be 

considered by centres in preparation for candidates for future sittings of this paper.  

Diagrams should be completed in pencil so that candidates can rub out and replace their response 

rather than trying to correct in pen on what is likely to be a diagram, which does not have enough space 

for multiple attempts. This was especially true in Question 3 (d) (scheduling) and Question 5 (c) (d) 

(Dijkstra’s algorithm), where it was difficult at times for examiners to know what work candidates were 

genuinely trying to correct or what was in fact their final attempt. 

This unit is primarily a methods examination and so it is vital that candidates make their method and 

application of any corresponding algorithm clear; spotting and writing down the solution will rarely be 

given marks.  

The specification (on page 8) contains a section on the meanings of several instructions that will be used 

in examination questions. One of the key words that could appear (as it did in this paper) is the word 

‘determine’ – the word ‘determine’ in this mathematical context requires that justification should be given 

for any results found, and not just the writing down or stating of the answer.  

Candidates are reminded to use the number of marks available as the main guide to how detailed their 

answer should be and not the space given in the Printed Answer Booklet. It is always hoped that the 

Printed Answer Booklet provides enough space for the candidate’s response, which often includes 

additional space so the candidate can correct any errors.  

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• applied the corresponding algorithm correctly 
and showed detailed working/reasoning (and 
therefore did not rely on ad-hoc methods) 

• read questions carefully and provided the 
responses that were requested 

• made efficient use of their calculator. 

• did not give sufficient detail in questions which 
required an explanation or which used the 
command word ‘determine’ 

• used imprecise mathematical notation or 
incorrect language. 
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Question 1 (a) (i) 

Most candidates correctly stated the order of node B as 3. 

 

Question 1 (a) (ii)  

While most candidates gave the correct response of 4, it was common to see the incorrect response of 

3. 

 

Question 1 (b)  

Although the majority of candidates correctly completed the incidence matrix, it was common for the 

entry from D to D to be given as either 1 or 0 (rather than the correct 2).  

Misconception 

 

It is important that all entries in such a matrix are completed with a numerical value. 

Therefore, a dash cannot be implied to mean a 0. 
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Question 1 (c)  

Most candidates used correct mathematical language here. They either stated that the graph was not 

simple due to the loop at D, or that there was a repeated edge between nodes C and E. The most 

common incorrect response was to say that the graph was not simple because it contained a cycle. 

 

Question 1 (d)  

Although many candidates gave the correct response of 5, it was common to see a response of 4. In this 

case, examiners assumed that candidates may have misread the question and were therefore stating 

the number of arcs that would be in a tree with 5 nodes.  

 

Question 2 (a)  

This part was answered extremely well with most candidates giving the correct 4-bin solution. The most 

common error was to place the 18 in Bin 3, rather than Bin 2.  

 

Question 2 (b)  

This part was also answered extremely well with almost all candidates sorting the list into ascending 

order correctly. The most common error was to sort into descending order or to perform too many 

passes. Candidates are reminded that once a sub-list contains only one item, no further pass is required 

on that part of the list.  
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Question 2 (c)  

Similar to part (a), candidates were well prepared at performing first fit decreasing on a correctly sorted 

list. Occasionally, examiners reported that some candidates did first fit increasing (and so were given no 

marks). Other common mistakes were placing the 18 in Bin 2 or not placing the 8 in Bin 2.  

 

Question 2 (d)  

Some candidates did not read the question carefully and did not find an optimal packing using a full-bin 

strategy (it was possible to pack all nine items into three bins, each having a capacity of exactly 50). Of 

those that did, only the most successful responses went on to explain correctly why both first fit and first 

fit decreasing where examples of heuristic algorithms.  

Misconception 

 

While it was clear that most candidates appreciated that a heuristic algorithm does not 

necessarily find an optimal solution to a problem, it is true that a heuristic does find a solution 

to the problem (so both packing algorithms do find a solution to the original problem). 

Candidates are reminded that heuristic algorithms do find a solution, but the solution may not 

necessarily be an optimal one. 
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Question 3 (a) 

This part was answered extremely well with most candidates given at least 1 mark for correctly 

completing five rows of the table. The most common error was due to the dummy activity (and so did not 

include G and/or H in the immediate predecessors for activity J). 

Question 3 (b) (i) 

While most candidates were given the method marks for attempting both a forward and backward pass 

through the network, it was uncommon for them to be given the corresponding accuracy mark as many 

candidates did not consider correctly the dummy activity when completing either one or both passes 

(most notably the backward pass).  

Misconception 

The start event node should be labelled with a double zero and neither of these two boxes 

should be left blank. 
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Question 3 (b) (ii) 

This part was answered correctly by most candidates. 

Question 3 (b) (iii) 

This part was answered extremely well with most candidates stating the correct four critical activities of 

B, D, F and J. 

Question 3 (c) 

The most common error here was to calculate the total float rather than the independent float of activity I. 

Question 3 (d) 

While several candidates left this part blank, many did schedule the project correctly using three people. 

The most common errors were due to not maintaining precedence of activities (for example, starting 

activity K before either G or H had finished).  
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Question 4 (a)  

Most candidates were given at least 1 mark in this part for correctly stating two correct inequalities from 

the initial tableau. While many were given a second mark for correctly stating the objective function 

(together with ‘maximise’), it was rare for candidates to be given the final mark for including all three non-

trivial constraints.  

Assessment for learning 

 

Candidates are reminded that when formulating an LP problem, it must be stated whether the 

objective is being maximised or minimised. Furthermore, the trivial non-negative constraints 

for x, y and z must be included too. 

 

Question 4 (b)  

Overall, candidates were very proficient in carrying out the simplex method and many identified the 

correct pivot value (the 3 in the x-column) and used this to carry out the iteration as requested. The most 

common mistakes were sign errors on certain values or difficulty in dealing with fractions. Some 

candidates pivoted on an incorrect value and there were some candidates that used a negative value as 

a pivot. 
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Question 4 (c)  

Almost all candidates correctly stated that the solution obtained after the second iteration was optimal 

due to there being no negative values in the objective row. The most common incorrect response was to 

say that all the values in the objective row were now positive (so ignoring the fact that some of the 

entries were in fact zero).  

 

Question 4 (d)  

Most candidates were given the first 2 marks in this part for correctly finding the value of k (which, if 

correct, was 63) and using this to find at least one of the three basic variables. Several candidates were 

not given the final mark as they either found the values of x, y and z only (so possibly not reading the 

question carefully) or instead found the values of all variables without making it clear which were the 

basic ones.  
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Question 5 (a)  

Most candidates correctly stated that both BC and CB appeared in the objective function, to allow for the 

possibility that the shortest path from A to G could go from B directly to C or from C directly to B (the 

edge BC is undirected).  

 

Question 5 (b)  

It was rare for this mark to be given. Most candidates incorrectly argued that this constraint was due to 

the fact that ‘the flow into D must be equal to the flow out of D’ even though the question had nothing to 

do with the flow through a network. Only the most successful responses were able to articulate that this 

constraint was to make sure that if the shortest path passes through D, then the path can enter D via A 

or E and leave via E or G (which accounts for all the arcs incident to D).  

 

Question 5 (c)  

This part was answered extremely well with nearly all candidates adding all the required arcs to the 

vertices provided in the Printed Answer Booklet, and including the correct corresponding weights too.  

 

 

 

 

 



AS Level Further Mathematics B - Y413/01 - Summer 2024       Examiners’ report 

 

 13 © OCR 2024 

Question 5 (d) (i)  

Many candidates were given full marks in this part. Centres should note that it is vital when applying 

Dijkstra’s algorithm that candidates show all the working values at each node. In this case, examiners 

had to see the correct working values of 13 and 11 at C to indicate that the algorithm was initially being 

applied correctly. Candidates also need to make sure that the order of labelling is correct (a few labelled 

two different nodes with the same label). Some candidates correctly applied the algorithm, but then did 

not state the shortest path from A to G.  

Assessment for learning 

 

The Printed Answer Booklet provided the standard key for the completion of the boxes at 

each node together with a specific instruction to candidates that they should not cross out 

their temporary labels. Several candidates still did so. It is vital that examiners can read all the 

values at each node (so that they can check that the algorithm has been applied correctly) 

and it is strongly recommended that centres emphasise that no temporary labels are crossed 

out in classroom practice. 

 

Question 5 (d) (ii)  

Most candidates correctly stated the shortest path from A to G as ADEFG. 

 

Question 5 (e)  

Many candidates recognised that Dijkstra’s algorithm has quadratic complexity (so they were given at 

least 1 mark in this part); of those that recognised this, most then went on to correctly find the required 

time.  
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Question 5 (f) (i)  

This part was answered extremely well with most correctly stating all six arcs (in the correct order) that 

formed the required minimum spanning tree (MST). Occasionally, candidates only stated the nodes (so 

were given only 1 mark) or simply drew the MST (which, as it was unclear whether or not a correct (or 

any) algorithm had been applied, were given no marks). Although rare, some candidates applied Kruskal 

rather than the required Prim’s algorithm to find the MST.  

 

Question 5 (f) (ii)  

Almost all candidates who found the correct MST in Question 5 (f) (i) went on to correctly find the correct 

corresponding weight.  
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Question 6 (a)  

As expected, the responses to this part were mixed. Most candidates were given some marks for dealing 

with some of the constraints correctly. Many candidates stated that: 

  25𝑥 + 40𝑦 + 60𝑧 ≤ 6000 (time of production constraint) 

  𝑦 ≤ 50 (‘at most 50 medium’ constraint) 

  𝑥 + 𝑦 + 𝑧 ≥ 100 (‘at least 100’ constraint) 

together with the correct objective (5𝑥 + 6𝑦 + 8𝑧). However, it was the constraint that ‘for every 2 small 

T-shirts made, 5 large T-shirts would also be made’ that candidates found the most difficult. Candidates 

were almost equally split between giving the correct response of 5𝑥 = 2𝑧 compared to the incorrect 

response of 5𝑧 = 2𝑥. Of those that did have the correct constraints, most used the relationship involving 

x and z to eliminate z and then proceeded to set up the correct 2D problem in x and y only. However, 

only the most successful responses (who had the correct feasible region) realised that the optimal 

solution to this ILP was some distance from the optimal lattice point (in this case the optimal lattice point 

was at (22.9, 50) while the optimal solution was at (24, 45)).  
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Exemplar 1 
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Exemplar 1 is a response given 5 of the 10 marks available for obtaining: three of the correct constraints, 

the correct objective function and for illustrating one of the constraints correctly. The common error of 

having 2𝑥 = 5𝑧 means that very little further progress could be made.  
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Exemplar 2 
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Exemplar 2 is a response given 9 of the 10 marks available. The candidate states all constraints 

correctly, reduces the problem to the correct 2D one, draws the correct feasible region (FR) and 

attempts to find the correct optimal solution by testing two points in the FR. They are not given the final 

mark because they do not obtain the correct final solution to the problem.  
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Question 6 (b)  

As this part required the correct optimal solution from Question 6 (a), it was very rare for this mark to be 

given.  

 

Question 6 (c)  

This question was answered extremely well, with most candidates giving a correct reason for why the 

total income found may not be achieved. Of these correct reasons, the most common one was to state 

that not all the T-shirts would necessarily be sold.  
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