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MD01
Question 1

Student Response

Commentary
Many candidates fail to score full marks on this type of question due to poor notation. Examiners
reports in the past have recommended candidates writing down their alternating path and using a
diagram.
It is also essential that whenever 2 paths are required they are shown on separate diagrams.
This candidate has followed all instructions carefully and has shown his first alternating path on his
diagram AND written down this alternating path. On the diagram as an edge has been added to the
match it is drawn as a solid line and as an edge is removed from the match a dotted line has been used.
A separate diagram has been used for each path and the solution is clear and easy to follow.

Mark scheme

MD01
Question 1c

Student response

Commentary
Many candidates think that getting a complete match is all that matters to score the marks in an exam
question – it isn’t!
As there are only six items to be matched to another six items this problem can be solved by inspection
BUT the purpose of this module is for the students to have an understanding for the necessity for
algorithms. Although this example could be solved by inspection but a similar problem of matching
100 items to 100 items could not be solved without a method.
This candidate has shown no method but has merely written down the final match.
In consequence this script has only scored one mark of the six available for this part of the question.
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MD01
Question 3

Student Response

Commentary
Many candidates lose marks on a Dijkstra’s algorithm question due to not following the algorithm
precisely.
K becomes boxed with a value of 56 from G. The next vertex to be boxed is the 46 at J. From J the
distance to K is 66 but this is greater than the current temporary label and as such it SHOULD NOT be
recorded.
This candidate also used the notation in which the previous vertex is included. This is good practise as
retracing the optimum route becomes simple.
In part (b) of the question candidates were required to amend their previous answer. A significant
number of candidates failed to realise the implications of the new routes. This script clearly shows the
new routes giving the new figures of 69 and 62, which meant that in the body of the script full marks
were obtained. Too many candidates will ‘work in their head’ and write down the best answer without
any justification.
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MD01
Question 4a

Student Response

Commentary
Candidates must know the difference between all the algorithms that relate to networks.
Many candidates produced identical solutions to this script.
The candidate knows that ‘cycles’ are not allowed but hasn’t understood Prim’s algorithm and has
produced a path starting at vertex S and finishing at vertex I.
The script did score 1 mark in part (i) for having the correct number of edges, and 2 marks in part (iii)
for having a spanning tree again with the correct number of edges.

Overall a return of 3 marks out of a possible 9 was a poor return.
Centres must ensure that all candidates have a good knowledge of all algorithms and when they are to
be applied.
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MD01
Question 4b

Student Response

.
Commentary
Candidates have, in general, made great improvements in answering Chinese postman questions.
There are some who are still not providing a detailed solution. The specification states that the
maximum number of odd vertices in a problem will be 4, and there are 3 ways of pairing these
vertices.
Candidates must list the 3 possible pairings and find the TOTAL of each of these pairings otherwise
full marks cannot be obtained.
This candidate realises that the problem is to do with odd vertices and has listed the 6 edges that pair
the ‘odds’, however the candidate has not realised the implication of the vertices.
The script scored 1 mark for use of odd edges but has not scored the method mark for attempt at
correct pairings and in total has only scored 1 of the 6 marks available.
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MD01
Question 5b

Student Response
We are unable to include the Student Response here due to copyright reasons.

Commentary
A surprising number of candidates made this mistake when squaring the equation. They had obviously
been drilled that a square root produces 2 answers and applied the same principle to squaring.
This leads to 2 solutions; the correct one and one extra spurious solution, hence this candidate gained
the method mark for squaring but lost both accuracy marks.
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MD01
Question 6a

Student Response

Commentary
When students are required to use the nearest neighbour algorithm many ‘forget’ that a tour MUST
return to the start vertex.
Also when finding a lower bound by deleting a vertex many candidates fail to understand the
significance of the method. i.e. that no tour can be found lower than this value BUT that the answer
MAY NOT be a tour.
This candidate has produced a perfect solution that is clear and simple and shows good practise.
In part (i) the order of the vertices is listed together with their values.
In part (ii) the candidate has shown the minimum spanning tree after G has been deleted and has then
shown the 2 shortest edges from G being added to the diagram. The significance is then obvious.
The conclusions have been written clearly.
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Question 6b

Student Response

Commentary
Two of the main topics on this module are calculus and working with natural logs.
This question brought both topics in one question.
This script had the correct answer for the first derivative and knew that for turning points the gradient
had to be zero.
Also the candidate knew that the exponential function had to be dealt with. Many candidates were
unsure as to how to proceed and used logs without realising the implications.
This solution showed a lack of understanding of questions involving natural logs and their inverses.

Mark Scheme

