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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 responses is also provided. 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 and the mark scheme can be downloaded from Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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). 

  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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Paper Y433 series overview 

This is a minor option paper for MEI Further Mathematics. It assesses Modelling with Algorithms under 

the three strands of algorithms, networks and linear programming. 

Candidates made some attempt at all the questions, there is no evidence that suggest that candidates 

were unable to complete the paper. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• attempted all questions and gave responses 
appropriately for the number of marks 
available 

• worked neatly and explained their working 
where appropriately 

• considered the instructions within questions 
carefully and answered with the required 
accuracy 

• answered written responses precisely and 
unambiguously 

• checked all arithmetic. 

• did not give written responses to questions 
asking for an explanation 

• worked in a muddled way and misread their 
own letters or numerical values 

• did not read the questions carefully enough 

• did not use all the information provided in the 
questions. 

 

Assessment for learning 

 

Centres should advise candidates that erased work can sometimes still show through on the 

scanned copy and may lead to ambiguities. This is especially prevalent on questions involving 

diagrams and drawn networks. 
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Question 1 (a)  

Most candidates were able to formulae the allocation problem stating an objective and two sets of 

constraints. 

Candidates demonstrated a good understanding that the constraints for the workers were inequalities. 

The most common error occurred when candidates set up the constraints for tasks as inequalities rather 

than the equalities required. 
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Question 1 (b) (i)  

Candidates mostly answered this question correctly. 

 

Question 1 (b) (ii)  

Candidates mostly answered this question correctly.  

Some candidates attempted to find the least time with three workers working at the same time rather 

than a total time. 
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Question 2 (a)  

Most candidates were able to complete algorithm to line 30. Some candidates replaced A and/or B at the 

wrong time during the algorithm. Also, not all candidates read the instructions carefully and were giving 

D to 3 decimal places as well as the final output to a different degree of accuracy. 

 

Question 2 (b)  

The candidates that understood the algorithm’s purpose and correctly worked through it in part (a) were 

more able to understand the significance of A and B. Most candidates were able to state that C needed 

to be between A and B. Candidates that answered this incorrectly mostly attempted to multiply A and B 

by the same value (10) as D.  
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Question 3 (a)  

Candidates were not all able to use dummys correctly. The two dummys required to activity E were not 

always present with candidates attempting to use a single dummy for activity E so the IPAs were wrong 

for some activities. Many candidates missed a dummy at the end of D or E so both activities started and 

ended at the same event. 

 

Question 3 (b) (i)  

Most candidates that correctly drew the network in part (a) were able to complete both forward and 

backward passes correctly.  

Candidates were mostly able to attempt a forward and backward pass although errors and missing 

values were seen for candidates regardless of their marks achieved in part (a).  
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Question 3 (b) (ii)  

There were many correct responses to this 1-mark question. 

 

Question 3 (b) (iii)  

The candidates that correctly completed the network in part (a) were able to correctly list the critical 

activities.  

Some candidates were able to list the critical activities despite having an incorrect network drawn. 

 

Question 3 (c)  

Most candidates attempted this question and were able to schedule activities based on their drawn 

network in part (a). The candidates that had a correct network in part (a) were mostly able to correctly 

complete the scheduling. 

Candidates did not gain marks due to errors in length of activities, preceding activities as well as some 

candidates scheduling activities to be completed by more than one worker. 
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Question 3 (d)  

This part of the question, requiring candidates to articulate why it was not possible for the project to 

complete with three workers, was the most challenging item on the paper. 

The most successful candidates were able to consider the total time required for activities as well as the 

time available with three workers. These candidates looked at the unused time at the start of the project 

due to the initial activities A and C and that all other activities require at least one of their completions. 

Most candidates that attempted to list the four activities that must be completed at the same time did so 

incorrectly. 

 

Question 4 (a)  

This was well answered by most candidates with the majority referring to the origin needing to be in the 

feasible region. 

Incorrect answers mainly focused on the requirements of the constraints and the direction of the 

inequalities. 

 

Question 4 (b)  

Candidates were mostly able to complete the initial tableau from the given LP problem. 
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Question 4 (c)  

The candidates that correctly chose the second row as their pivot row mostly completed the question 

losing at most 2 marks for errors. 

Some candidates incorrectly chose their initial pivot which did not allow them to complete the question 

and find the required values. 

Exemplar 1 

Some candidates (such as this exemplar) struggled to correctly decode the information in the question 

and incorrectly pivoted on the row involving k. Candidates where this occurred were unable to proceed 

beyond the first iteration. Their second iteration was based on an unknown value of k and did not lead to 

correct values for k, P, x, y or z. 
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Question 5 (a)  

Candidates answered this question well. 

Some candidates did not complete all order of labelling or missed working values at different nodes. 

Even under these conditions most candidates were able to list the three possible paths in terms of x. 
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Question 5 (b) (i)  

Most candidates were able to apply Prim’s algorithm and listed arcs in the correct order. 

The most common error occurring was the inclusion of the arc BG although it was not the third arc to be 

added (CD was required). In these cases, candidates did not make the criteria to achieve any marks. 

 

Question 5 (b) (ii)  

All candidates that had an answer for part (i) were able to state a weight. 

Those that answered part (i) correctly mostly stated this weight correctly. 

 

Question 5 (c) 

Most candidates attempted to use their weights found in parts (a) and (b). 

Some candidates misinterpreted the question and used non-strict inequalities, and some had their 

inequalities the wrong way around. 

Many candidates did not gain the A mark as they did not consider the correct range based on x being an 

integer value. 
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Exemplar 2 

This candidate correctly set up two inequalities to find out the limits to the range of values for x. 

However, they left their range including 18.5 rather than changing the top limit to be 18. 

 

Question 6 (a)  

This question was well answered by most candidates. The candidates that incorrectly answered this 

stated the objective instead of the equality constraint. 
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Question 6 (b)  

Most candidates were able to find Q by adding the two rows with artificial variables together. 

When candidates didn’t attempt to work with the 4th and 5th rows the question was left without a 

response. 

 

Question 6 (c)  

Although very few candidates achieved full marks on this question, most were able to eliminate z in the 

objective function by substitution for two of the three available marks. 

 

Question 6 (d)  

Very few candidates secured full marks, with most struggling to obtain or draw all the constraints in the 

LP problem. 

Nearly all candidates attempted to substitute in z = 23 – 2x – 4y into at least one constraint. Most 

candidates successfully found two out of three required constraints. 

Some candidates were able to draw three lines but most only drew one or two correctly. Very few 

candidates drew all four constraints that contained the feasible region. 

Candidates were able to find values for P, x, y and z from 6x + 19y ⩾ 37 and x ⩾ 3y without completely 

finding the feasible region The candidates that only worked with two constraints did not score above 4 

marks. 

Assessment for learning 

 

When completing a graphical method candidates should make sure that the feasible region is 

completely enclosed. 

All constraints need to be drawn including x, y, z ≥ 0. 
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Exemplar 3 
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Candidate was able to correctly find P = 46 and x = 3, y = 1, z = 13 but did not create an enclosed 

feasible region to find their values. The question required a 2-D graphical method however this candidate 

did not find all of the constraints in terms of x and y nor draw the four required lines that made up the 

feasible region. 
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