Intermediate Physics Challenge - January 2022

This is the second IPC Online Competition. It reflects a moment in time and is not a competition for
which we wish students to prepare as for an exam. This is meant to have a light-hearted quiz like
aspect, although it should be not compromised by looking up answers or asking friends about the
questions. There is considerable interest from students in the online multiple choice competitions
which appear to have been successful in drawing in a large number of students keen to engage in
some suitably challenging physics questions, set as a national competition, but which has no
comeback if they are not especially successful. This multiple choice competition looks for quick
thinking and fluency in a range of small topic areas questioned. There were 40 question in an hour,
and this would have been a challenge. This is in part to counter the temptation to look things up
online, as that would detract from the time available. A public exam, which would have many similar
questions to this, would certainly not expect such a pace from students.
It appears t have been well managed in schools and there were few problems. It is important that
students treat it with integrity. It has the great advantage that the results do not have the impact of
a public exam.
There were a small number of students who had separate accounts for Papers 1 and 2, and these
have not been reduced. But it is only a few and arises due to login difficulties. It has little effect on
the statistics here.

Entry
A number of schools entered just a handful of candidates, and this is sometimes just logistical
difficulties of obtain computers to facilitate more classes taking part. It is not meant to be for the top
physicists, and not even much of a competition, so much as challenge to see how they can do.
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Results
About 4494 students (4710 in 2021) participated from 157 schools (204 in 2021).
The average score was 15.9 / 40 (19.2 in 2021) and the standard deviation 6.3 (7.5 in 2021).
There may have been a few harder questions compared to last year, which just shifted the peak
down a little, but these things are always easier to see after the event and may not be suspected
before the competition. The grade boundaries were moved down accordingly, although they were
also made as generous as realistically allowable since this competition is not to select students but
to encourage as many as possible to see that thy can be part of a successful cohort of physicists.
The was an absence of marks right at the top end which would account for the shifting of the
distribution (that is a little too demanding in the time available). Her were a couple of factual
questions which were perhaps a little too obscure.
A good spread of difficulty appears in Fig. 1. One could analyse specific questions, but that is of more
specific use to the paper writers. The key feature is that students should have got something out of
it, being willing to have a go and not to worry if it they do not gain high marks.

Figure 1. Question difficulty
Comparison of the two papers illustrates the lower marks for Paper 2.

Figure 2 Comparison of results in the two Papers
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Figure 3. Distribution of marks for the two papers.
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January 2022

March 2021

Award
boundaries

Percentage
of entry

Number of
students

Percentage of
entry

Award
boundaries

Gold

22 – 40

18.9 %

849

18.4 %

27 – 40

Silver

13 – 21

49.4 %

2222

46.9 %

16 – 26

Bronze

6 – 12

28.3 %

1270

28.2 %

9 – 15

Commendation

0–5

3.4 %

153

6.5 %

0–8

100.0 %

4494

100.0 %

Award

TOTALS

Results for the two papers:
The average scores for the two papers are Paper 1 - 10.1/20 and Paper 2 - 6.3/20. They are not
intended to be distinctly different. Some times that second paper is just more rushed in a lesson,
and towards the end, the students are tiring. But they do need to build stamina, and there is not
much to be done about it unless the challenge is removed. But experience shows that it is very
difficult to predict which questions students will find harder. But as they had the same time for each,
it may reflect a falling off of their thinking as they flag towards the end.

The numbers of entries from schools will have very much depended on circumstances.

Figure 3. Number of candidates entered by a school, ranked.
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Allocating awards
Whether your students have done well on this occasion or not, please encourage them to continue
problem solving, and to appreciate their success in a paper taken by many of the top achieving
students in the country. Anecdotal comments have indicated that students want these challenges
and enjoy seeing how they have done.
At present past competition questions are not made available in order to prevent some schools from
training their students for this competition. Some preparation is perfectly reasonable with multiple
choice questions, but we do not want to remove the general interest factor from this and it to
become just another exam chore for students or teachers.
Thank you for entering your students, when we realise that you are under a great deal of pressure to
organise many different aspects of your students’ lives at school.
If you spot any mistakes, please email me. Corrections will be made to the version on the website.
This competition was constructed by Paul Nicholls, currently teaching physic and electronics in
Alnwick. If you would like to help with this competition, then we can put you in touch.
Robin Hughes
Chairman British Physics Olympiad
Project Physicist Isaac Physics
isaacphysics.org
www.BPhO.org.uk
rh584@cam.ac.uk
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