


Report on Part II Astrophysics 

The procedures for this examination have in their fundamentals been in place for a number 
of years and have evidently run smoothly over that time. I was very happy with the stan- 
dard of the examination papers, which were certainly comparable with the best in the UK. 
There were very few errors or ambiguities, and these were dealt with with properly when 
I pointed them out. At the final meeting the Senior Examiner and I orally examined two 
candidates on borderlines plus two marker candidates to give a standard for comparison. 
In both cases the borderline candidates·performed well, and were raised appropriately. I 
am confident that the ultimate outcome was fair to all the candidates. 

Professor Andrew King 
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Report on NST Part II Astrophysics 2013 Examination 

Ofer Lahav (UCL), External Examiner 

The final examiners meeting (held on 12-13 June 2013 at the IoA) was well 
organized by the Senior Examiner Mike Irwin, his associates Debora Sijacki & 
Chris Tout and the exam administrator Mrs. Judith Moss. 

22 candidates have been considered this year. Prior to the meeting I 
assessed the essays and moderated the grades given by the three internal 
examiners.  Regarding the exam paper, no typos were noted.  The distribution 
of grades and quality marks across the different exam topics is satisfactory.  
At the examiners meeting we discussed in great detail the class boundaries, 
in particular the II.1/II.2 boundary.  On the second day the Senior Examiner 
and myself interviewed four students, three of then were on the class 
boundaries, and one student served as ‘control case’.  As a result of the 
interviews the three students were assigned class II.1. 

I endorse the recommendations made by the Senior Examiner, in particular 
(quoted from there): 

(i) “The Examiners should continue the practice of ensuring that for every 
course at least one other Examiner scrutinises all the questions carefully”. 

(ii) “The exams should be held in venues where the Duty Examiner can 
remain close by, ideally in a suitable adjacent room, for the duration of the 
exam.  This would have circumvented the issues that occurred during the first 
paper.” 



Report on NST Part II Astrophysics 2014 Examination 

The final examiners’ meeting (held on 11-12 June 2014 at the IoA) was well 
organised by the Senior Examiner Mike Irwin, his associates Debora Sijacki & 
Mark Wyatt and the exam administrator Judith Moss. 

18 candidates have been considered this year (another candidate withdrew  
from all written papers, but submitted a CATAM project). Prior to the meeting I 
assessed the essays and moderated the grades given by the three internal 
examiners.  Regarding the exam papers, two minor typos were noted (for 
details see the Senior Examiner’s report). The distribution of grades and 
quality marks across the different exam topics was satisfactory, actually with 
better variation than last year. At the examiners meeting we discussed in 
great detail the class boundaries. On the second day the Senior Examiner 
and myself interviewed six students, three of them were on the class 
boundaries, and the other three served as ‘control cases’. As a result of the 
interviews the three students were promoted to higher classes. 

I endorse the recommendations made in the Senior Examiner’s report, in 
particular that in the future a each student will submit a slightly shorter essay 
and one CATAM project. This would be more educational and it would make 
the comparison of students fairer.  

Ofer Lahav (UCL),  External Examiner 
4 July 2014 



Report on NST Part II Astrophysics 2015 Examination

Prof. Thomas Marsh (Warwick), External Examiner

The examiners meeting took place on June 10-11, 2015 at the IoA. Mark Wyatt (Senior Exam-
iner), Debora Sijacki and Nikku Madhusudhan attended from the IoA. The meeting was well
organised with good support from Mrs Judith Moss. Prior to the meeting I looked at the draft
examination papers. I was happy with the level of the papers, which contained a good range
of material from accessible to tough. They were, as I had expected, consistent with the best
in the UK. The few errors that I picked up were dealt with swiftly. I looked at five essays and
was in agreement with the assessments of the IoA examiners. During the meeting I was happy
with the careful consideration given to the borderlines. I interviewed four candidates close to
the borderlines and was satisfied that the boundaries had been set at the right level.

The four papers sat by the candidates each contained questions covering 8 topics reflecting
the lecture courses. There were some significant variations in the number of attempts and
performance levels across the 8 sub-topics. The Senior Examiner’s explanation in terms of the
changing background of the cohort and delivery of the lectures seems reasonable, but I think
there is also an element of variable difficulty levels between the sub-topics which it would be
wise to keep an eye on. I found it hard to assess this purely from the questions and model
solutions as they lacked indication as to where candidates were likely to have encountered the
material (e.g. “bookwork”, “past exam papers”, “unseen”), and so I very much endorse the
Senior Examiner’s first recommendation related to this issue.

Last year’s External Examiner endorsed a recommendation of the Senior Examiner to move
to a system where all students completed a shorter essay and one CATAM project. I urge
the IoA to see if this scheme can be implemented next year as otherwise it is hard to ensure
a level playing field with the current essay-or-CATAM structure. One could also argue that
computation is now so central to astrophysics, that all graduating in the subject should have
had some exposure to it.

Tom Marsh

July 2015
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Report on NST Part II Astrophysics 2016 Examination

Prof. Thomas Marsh (Warwick), External Examiner

Let me first apologise for being so slow with this report. I have no good excuse beyond inertia.

The examiners meeting took place on June 8-9, 2016 at the IoA. Mark Wyatt (Senior
Examiner), George Efstathiou and Nikku Madhusudhan attended from the IoA. The meeting
was once again well organised, and again capably supported by Mrs Judith Moss. As last year,
the examination papers which I looked at in February / March contained a full range of material
from straightforward to tough. The papers were prepared to a very good standard and I found
very few and only minor errors, all of which were dealt with to my satisfaction. This year only
one student submitted an essay rather than a project; I found the assessments of this essay by
the IoA markers to be fair.

The degree classification borderlines were fairly evident from the distribution of marks this
year compared to last, and after discussion, it was decided to viva just two candidates who lay
either side of the 1st/2i division. The candidate placed just below the border gave a very solid
performance and in my view clearly deserved promotion to a 1st.

I was very grateful that the specification of the origin of material in the exam questions
(“bookwork”, “unseen”) that I asked for last year had been implemented this year (with the
exception of one paper). It made my job of a great deal easier, and allowed me to make more
useful comments than last year I think; I am happy to note the Senior Examiner’s recommenda-
tion to continue the practice. The system of mixing questions from eight distinct topics within
each of the four papers sat by the candidates has the great strength of balancing tough with
straightforward topics which I think allows most students to make some headway in each paper.
However, it shouldn’t hide the need to moderate the overall level of each of the contributing
topics since candidates may have selected ahead of time which sub-topic they intend to address.
This year the Quantum Mechanics and Statistical Physics stood out from the rest for their low
and high averages respectively. I feel that I probably should have picked up this more myself,
although, in my defence, the papers were a little delayed this year and I concentrated more
on picking up errors and ambiguous wording. However, I am happy to see and endorse the
Senior Examiner’s recommendation on earlier consultation with Maths about these courses. I
will endeavour to think more generally about the level of difficulty topic-by-topic next year.

The single essay this year alleviated the concern I expressed last year of essays vs CATAM
projects, making it seem more of a rarely-used alternative path that allows flexibility. I still
think its hard to calibrate essays against projects, but appreciate that there will be some who
really do not want to engage with computation. I will consider it again next year.

Tom Marsh

November 2016



are external (MASt). These different streams undoubtedly makes for a difficult job in cross-
comparison, with different marking philosophies in mathematics and physics to contend with as
well. This year there was notably little information from physics, making it difficult to assess
the relative level of performance of students who had taken physics papers. As Astrophysics
External, I have no influence on the papers sat for Part III. I don’t propose to change this; I
freely admit that my input would be of limited value since most of the papers are beyond my
understanding. However, I have never really been clear of the level of involvement of IoA staff
in the Part III maths examination process from which most of the marks are ultimately derived.
I think the Part III astrophysics examination meeting could benefit (if possible) from a brief
initial verbal report on how the exams had gone overall based upon discussion and consultation
between the astrophysics and mathematics Senior Examiners, or possibly attendance of the
appropriate Part III meetings.

Tom Marsh

July 2017
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Report on NST Part II Astrophysics 2017 Examination

Prof. Thomas Marsh (Warwick), External Examiner

As this is my final report, it is rather longer than before and contains some general thoughts of 
mine. I do this partly as an aid to my successor. I am indebted as ever to Judith Moss for her 
efficient help with hotels and documentation and for organising the logistics of the meeting. I 
would also like to thank the Senior Examiner, Martin Haehnelt, who had a trickier than usual job 
as he had to step in at a late stage, but nevertheless undertook his duties in an exemplary manner.

Overall I felt that the Part II examinations went smoothly this year. The papers were in the
main well prepared (but see below), and at the examination meeting the scripts and CATAM
projects were all available and easily accessible. The marking was rigorous but fair. At the
examination meeting there were fairly clear borderlines, with only a slight uncertainty over the
2ii / 3rd border. As a result of this we decided to viva three candidates, one who was a solid
2ii and two who were just below the initial 2ii / 3rd borderline. The results of the vivas were
very clear, and we promoted one of the two borderline candidates to a 2ii. This candidate had
attained a 2ii in Part 1, and had corresponding exam results this year, but had not submitted
his CATAM project. He certainly deserved a 2ii on his viva performance. Equally, I felt that
the other borderline candidate was correctly placed in the 3rd class.

Returning to the preparation of the examination papers, I was alarmed by two anomalies
this year. The first of these was part II of the first question of the first paper (relativity). This
was clearly mistaken – I spotted there was a problem in ∼ 15 seconds of reading it and I am
no expert in the area. The second was a later question on thermodynamics where the question
was fine, but it was equally obvious that the first part of the model answer was incorrect, and
on further investigation it turned out that the model answer was wrong in another way as the
question was more subtle than the examiners had realised. The first question in particular would
undoubtedly have caused difficulties had it got as far as the examination room; the subtlety of
the thermodynamics question might have had the effect of slowing stronger candidates, although
it would probably have been missed by most. I am not bothered by the occurrence of mistakes; I
doubt a set of papers has ever been set without some errors. My concern is that the nature of the
errors here suggest either a very light level of checking or possibly even none at all prior to the
papers being sent to me. While the external examiner is a last line of defence, he/she should
not be relied on in this regard. In my experience (of three other universities) it is standard
practice to have a formal checking procedure for setting examination papers prior to their being
sent to the External Examiner. Although I gather that some checking does take place, I have
the impression that it is somewhat informal and haphazard at the moment. Therefore it is my
strong recommendation that the IoA should devise and implement a formal checking procedure
for all examination papers in Part II (I assume that there is already one in place for Part III
given DAMTP’s role in the process); in previous years I had assumed that such checking was
taking place. In my department every paper has an assigned checker who ticks off a checklist
which include prompts such as the questions are at an appropriate level, that they are correct
and various other requirements (after possibly a few iterations with the setter). In addition

1



there is a final committee who look at all the papers in the round. I don’t want to impose
any fixed way to do it, and I am sure there are established procedures elsewhere at Cambridge
and people who could be consulted about them. However, I do insist that this checking is not
the responsibility of the Senior Examiner who has enough on his/her plate in organising that
the papers are set and sent off in time. I suggest instead that there is one checker per set (or
perhaps two sets) of questions, e.g. a checker who is responsible for the 4 Relativity questions
for instance. Checking 4 exam questions is a relatively light duty in my opinion, so I don’t think
this is asking much, but I repeat that this should not fall on the shoulders of one person since
doing so 8 times over does amount to a significant task. Checking should be applied to all the
questions, regardless of origin (e.g. the problematic statistical physics question originated from
maths I believe): these papers are the IoA’s responsibility and it is in the IoA’s interest to have
no problematic examination papers.

At a lower level of importance, I note that the papers were patchy in fulfilling an earlier
request of mine to indicate where the students might have encountered the materials (“book-
work”, “lectures”, “unseen”, “appeared in modified form in a past exam” or whatever). The
key one is “unseen” (or not), as it makes an immense difference to the effective difficulty as far
as students are concerned. I am often surprised at the ability of students to produce reams of
equations for complex derivations they have seen before, only to fail in the face of apparently
much easier but previously unseen problems, but the unnatural and pressured nature of exami-
nations can make it hard to think straight I suspect, and it is indeed easier to solve problems if
you have seen them done before. Therefore I re-iterate the usefulness to external examiners of
seen / unseen indications. This year I am happy to thank the setters of “Astrophysical Fluid
Dynamics”, “Structure and Evolution of Stars”, “Statistical Physics”, “Principles of Quantum
Mechanics” for making this effort, while their absence for “Relativity”, “Physical Cosmology”
and “Physics of Astrophysics” made my job harder. Checking that these indications have been
made could be one of the tick boxes for the exam checkers I recommend above.

Apart from the problems above, the levels of the papers were fine overall as were the perfor-
mances in the exams (and one of the latter was quite exceptional). There seemed to be a rather
marked preference for the quantum mechanics and statistical physics questions, which I would
regard as traditional physics courses, over the more astrophysical questions, which I found odd
given that this is Part II astrophysics. Perhaps it is the familiarity from previous years of the
two that I highlight.

My final specific point on the part II examinations is the issue of the computer “CATAM”
projects which have the optional alternative of an essay which is available to those who do
not intend to pursue part III. A previous Senior Examiner and External recommended that
all students write a short essay and carry out a CATAM project, which I endorsed in my first
report. This was not taken up last year and I said I would consider it again this year. My
problem with the current system is that I think it impossible to compare the CATAM projects
with essays in any meaningful way. Like last year, there was just a single essay this year, and I
felt quite uncalibrated in assessing it. Therefore I would like once again to suggest that CATAM
project vs essay system is reassessed and the optional aspect removed so that all students are
assessed under the same system. Since I would argue that students should be able to write prose
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as well as computer programs, I suggest some combination of project and essay is undertaken
by all students, as suggested by the previous External, but I leave the exact structure up to
the IoA. The important point is that whatever system is operated, it should be the same for all
students when it comes to evaluation rather the current chalk-and-cheese of essays vs CATAM
projects.

Tom Marsh

July 2017
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