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Abstract

The International Physics Olympiad was held in Padua, Italy from July 18 -27 1999.

Devendy, Mithbunder Road, Thane - 400603

is vear marked India’ . ; -
This y as second foray into this exciting event where sixty-two nations

participated. As the leaders of the Indian
the thick of action. This report describes o
which we believe may be described as a f

team at Padua we were privileged to be in
ur preparation and participation in an event
stival and as a “celebration” of the best ‘n

high school and pre-college physics. Our performance was creditable: all ¢ -

participanis won medals, garnering jour silver and one bronze. Out of the five spe:

7

prizes, one went to a member of our team. The report concludes with pertir. .

observations and some personal notes.

Preamble

Competitive exams are not a new feature
for the urban Indian household. At the post-
graduate level the IAS and Civil Services
Exams, GATE, and the Combined Admissions
Test for the top management schools are
some of the buzz words familiar to most of
us. At the high school level and pre-college
level, the Joint Entrance Exam (JEE)
tonducted by the Indian Institutes of
Technoldgy (the IlIT’s) is considered by many
;‘Lbe the ultimate test of competence in
[ fSics, Chemistry and Mathematics. The
"ian Association of Physics Teachers (IAPT)
"% been conducting its own "Physics
s Petency test, the ‘National Standard
Sev;ﬂlnatlons in Physics (NSEP) for the last
:ons;rjl years. But now we have what we
:Ompqeﬂ a truly comprehensive test for
°Fe-c;1t|ency in Physics for high school and
N fion Tge stpdents, namely, the Inglan
» aa Physics Olympiad at the natlo-nal
4, -4 International Physics Olympiad

*Qlobal leyel,

5nnJahee'”‘ema_tiona! Physics Olympiad is an
Uro EEHVe”? initiated by erstwhile East
% beep Nations three decades ago. India
g ia late-comer to this event which is
elebra“\;a" Part competition - in short a
" °f pre-college physics. We

participated for the first time last ye ar. This
year was our second foray into this 2xciting
event. We were the two leaders of the Indian
team consisting of five pre-coliege (Standard.
XIl) students which participated in the XXX
International Physics Olympiad at Padua, ltaly
from July 18 - July 27 1¢99 [1]. We
participated in the training and selection of our
team, gave tips and advice to them in Italy.
witnessed their participation and shared the
agony and the eventual ecstasy during the
prize-distribution ceremony. In short, we were
privileged to be in the thick of events.

Preparation

The implementation of the Physics
Olympiad programme is jointly carried out by
a voluntary body, the Indian Association of
Physics Teachers (IAPT) and the Homi
Bhabha Center for Science Education
(HBCSE), Mumbai. The latter is a National
Center set up by the Tata Institute of
Fundamental Research (TIFR). The |IAPT
conducted an all India exam called the
National Standard Examination in Physics
(NSEP) in December 1998. Over 17,000
students appeared in this exam. The {APT then
identified about 200 meritorious students
across the nation. These students appeared
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for the Indian national Physics Olympaid
(INPhO) held at ten centers in different parts
of the country in May. INPhC was conducted
jointly by IAPT and HBCSE. It had both a
theoretical and an experimental component.
Approximately 35 students were selected to
receive the NSEP-INPhO gold medals and
they underwent a three-week training
programme at HBCSE, Mumbai from May 24

members who assembied on the e_vening of
July 19 to consider ti?e experimentai questio,
prepared by the Scientific Comm_lttee_ Thic
year they proposed one questmr:. which
concerned a torsion pendulum exhibiting 5
bifurcation and carried a total of 20 points. The
question was at the nuts and bolts level, 5
purely mechanical experimept. It involved ng
electronics or sophisticated instrumentation

to June 12 1299. Several selectiontestswere
administered during the course of the camp.
The top five students were identified to receive
merit awards and to represent India in the XXX
International Physics Olympiad (IPhO) in
Padua, Italy. The selection process was
rigorous in the extreme., '

The procedural and funding aspects of the
selection procedure have been described
earlier [2,3]. The programme is mainly funded
by the Department of Atomic Energy (DAE)
under its Board of Research in Nuclear
Sciences. The international travel of the team
is supported by the Ministry of Human
Resource Development. The syllabus with
certain notable exceptions overlaps with our
Xll Standard pre-college syllabus. The statues,
syllabus and eligibility criteria of the Physics
Olympiad have been described elsewhere [4].

Padua, Italy

We arrived in Padua on Saturday, July 17,
a day before the official commencement of the
Olympiad. The University of Padua was
founded in AD 1222. Itis probably the oldkst
university in Europe. Galileo taught there for
fifteen years. Copernicus also spent time
there. William Harvey, the discoverer of the
human circulatory system studied at this
University. The Physics Department houses

@ museum boasting of experimental apparatus )

wo centuries old. Being in Padua was 3 rare
treat.

The question papers, both experimenta|
and theoretical, are prepared by a Scientific
Committee which traditionally consists of
Physicists from the host nation. Nevertheless
the questions are discussed and debated ang
finally have to be approved by the Internationa|
Board consisting of the two leaders from each
Participating nation. With sixty-two nations
Participating, there were over a hundred

radiation by

The Board was impressed with the fact that
this “supposedly” simple mechanical exerc¢ise
had been given a modern twist, namely the
student was required to investigate bifurcation_
Bifurcation is associated with symmetry
breaking, and is one of the central themes in
contemporary physics. With minor
modifications the question was passed [5].

The students took the experimental exam
of five hours duration the next day on July 20.
While they were busy with the exam, we, the
team leaders, were taken on a day long trip
to the Italian Alps. That night we were given
photostat copies of the experimental answer
sheets of our students. We were required to
grade them and turn them in the next day. As
we sat through the night, we became painfully
aware of the sad state of the experimenial
training in our nation. Our students did ot
perform well and we were left hoping that their

performance in theory would shore up their
overall grades.

The next evening (July 21) we, as the
International Board, met for a marathon
session to debate on the theoretical problems -
Proposed by the Scientific Committee, There
were three questions each of 10 points. The
first question was on the absorption of

gas. ltinvolved application of the
laws of thermodynamics. The second

ettle the issue Biot and Savart
grotﬁ:cseﬁ_ that the magnetic field be evaluater!
nihe axis of V-shaped wire and further that

this evaluation be co +
: : nfirmed by'measuring the
time period of oscillati / ;
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T wnen this question was proposed was

i—“'_‘:_f,';;'-,-|ng and the question was accepted
gritl thunderous applause. The third
o mechanics, dealt with the space
=% which is accelerated as it flies py

- This gravitational "boost” or “catapy|t”

" .plem &lso met with approval. The problems

o

grested reader is referred to the Bulletin
2T [8)
we sat up all night translating and refining

s theoretical problems with colleagues from
-2 JSA, Canada, etc. Although it was hard

i
K

A ¥

5

.k we enjoyed it since it gave one an

--portunity to interact with delegation leaders
.-m other countries. The students took the
.xam the following day (July 22). it was a five
-.urexam where refreshments were served.
. trip to the nearby Legnaro National
oratories was arranged for us. That night
.z were given photostat copies of the
-zoretical answer sheets of our students. As
v2sat grading through the night, our despair
1ned to joy. ‘Our students had lived upto our
sioectations in theory. In fact all of them had
:ployed symmetry principles to solve the
:zcond question, a methodology we had drilled
wothem during the three week training camp
May-June at HBCSE. Their scores i theory
:inged from 26.5/30 to 28.2/30, altogether a
2 performance. -

"'esentation of Awards

. Ontha evening of July 25 the International -

“dmet to hear the decision of the Scientific
;Mmittee on the final markings and meda's.
.- @imosphere was expectant and tense and
-;;,CDU_M see a few delegation leaders biting
. Malls. Prof. paolo Violino, the President
o Scientific Committee presented the

'--"a“'ts' The Russians (four gold and oné

=

'-'.I;';:IS) Shared the top honours. The Russian
5, Konstantin Krastov with 49.8 out of
& top scorer and received a special
"9 with the gold medal.

iy

" alg

Parie:
e 1 - ; " .
orp, Cipating for the second time, our team

™ [1+] i i ;
“lalg and Creditably, winning four silver
done bronze medals. Thus all five

';100 lengthy to be reprodiuced here. The -

_and national rankings are not announce

&r .
.. Medals) and the Iranians (five gold.

st
udents Seécured medals. Their names

__E_l_ff:llatlons and total scores are:

1. Raju Suvrat (s
; ardar Patel Vi
Delhi): Bronze (36.8/50) idyalaya,

2. Mr. Amit A
- AMIUAgarwal (DAV Junior Coil
Chandigarh): silver (39.8/50). o

3 ~ Mr. Harsha Madhyashta (National Public

School,; Bangalore} Silver{37-6/50)———

4. M. Ma‘yank Rawat (DAV Junior college,
Chandigarh) : Silver (42.2/50)

B Mr. Bal-.;n Sandeep (K.C. Junior Céltege
l}flumbal) : Silver (41.0/50)

In addition to the medals, we secured one
of the five special prizes awarded by the
scientific committee of the XXX Physics
Olympiad. This special prize was for the best
solution to a problem based on a famous
debate on electromagnetism in the last century
(problem no.2 described above), and it was
secured by one of our students : Raju Suvrat.

The cut-off was 37.0 and 43.0 for the
silver and the gold medals respectively. Raju
Suvrat missed the silver and Mayank Rawat
missed the gold by & hair's breadth! For

. completeness we should mention that the cut-

off was 24.0 and 31.0 for the honourable
mention and the bronze medal respectively.
In order to make itinto the merit list the student
should have secured at least 24.0 out of 50
this year. The Olympiad is an individual event

d by
the Scientific Committee. The maiden
experience from last year where we secured
1 silver, 1 bronze and three honourable
mentions was helpful to us. But for purposes
of continuity and experience wWe felt that one
leader from the previous year should
accompany the team gither as a leader or as

er. Several countries, €.9. USA, Iran,

an observ
w2 leaders and at least

Britain, etc. came with t
one observer.

One of the surprise d_ecis
award of the special prize

Morfett. He had recei\{
The Scientific commi
the claims of doze_ns o-f can

A

ions was th;e';”
for the best |
' iti nt Tom .
mental work to the British student Tom .
it ed 14.1 points out of 0.5

ttee chose to p\-’ﬁf_;l?'?!‘k.'."'fle
didates who had__" _
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more points including one which stood at
20/20!. The rationale was that Tom pMorfett In
the course of studying the torsional constant
discovered that the elastic limit had been
exceeded and hysteresis had set ir_:‘ He
choose to make an in-depth investigation of
this unexpected phenomenon instead of
following the guidelines set by the questlpp
paper. The work was original and in the spirit
of creative research.

The Awards Presentation and Closing
Ceremony was held the next evening on July
26. We watched with great pride as our
students received their medals. The five
special prizes out of which one went to our
student Suvrat Raju, was handed out by Prof.
Carlo Rubbia, the Nobel Laureate. After the
ceremony we had the honour of being
personally congratulated on our team's
performance by Prof. (Ms.) Elena Sassi who
had constructed the problem on electro-
magnetism and the Noble Laureate
Prof. Carlo Rubbia.

Postscript

In summary, the performance of our
students was creditable. Thatis not to say that
we can be-complacent. Generally, the
students at our training camp are strong in
theory. Their scores in theory ranged from
26.5/30 to 28.2/30, altogether a fine
performance. However, scaling arguments,
visualization skills @nd the use of symmetry
in solving intricate physics problems do not
form part of their repertoire. These we need
to stress, apart from thdse parts of the
Olympiad syllabus which are not covered in
their XIl Standard syllabus. As mentioned
earlier, the discussion in the training camp on
. the use of symmetry arguments paid
2andsome dividends in the Olympiad exam.
The performance of our students in the
gxperimental component was admittedly poor,
In part this is a reflection of our social culture.
parents consider the use of a bicycle pump
or Fhe act of fixing a flat tyre as menial ang
insist that their kids visit the bicycle repajr
shop rather than "dirty” their hands. Besides
even our better schools have woefuu.
inadeqqa!e laboratory facilities. None of ou"‘:
comopetitive.exams with the sole exception of

INPhO have an experimental component. As
part of the training camp we were aware of
these problems. Qver the past tvgo Yer_e:rs
HBCSE has done considerable work In puthlng
together a physics laboratory of Olympiad
standards at its campus. More needs t,o .be
done. But the bottom line is that at the training
camp we are up against a whole culture and

mind set.

__Two_hundred and ninety-one students
from sixty-two nations participated in t_his
event. In addition four nations (including
Pakistan) sent observers and will, in jall
likelihood, participate from next year. In spite
of efforts by the international committee, no
African nation was represented at the
Olympiad. Other notable absentees were
France, Greece and Japan. The next Physics
Olympiad, the first of the new millennium, will
be held from July 8 to July 17, 2000 in
Leicester, Great Britain. Over seventy nations
are expected to participate.

One was witness to a variety of attitudes
at the Olympiad. For some nations it is a war.
At the other extreme were people who
believed that physics should be “fun”. One
of us (VAS) discussed these attitudes with our
students. He quoted a famous American
baseball coach “Winning is not everything. It

is the only thing!”. On the other hand he quoted
a British poet ; .

“Nor frame nor honour bade me fight
Nor public men nor cheering crowds
A lonely impulse of delight

Drove to the tumult in the skies.”

e Unanimously, the students expressed
eir preference for the latter attitude.

com;;?ti?;‘fmp:ad is not just an international
is a ce!ebrat‘exam al exceptional difficulty. It
advanc 'on of physics: the thrill of making

ed/modern concepts in physics

accessible t : :
problems; tﬁ young minds via carefully crafted

P =NS, Ane joy of perusin ich
in h g problems 1
w‘:tt:sylg;lr?al flavour; the bonding and sharing
9s I-?f over sixty nations; the
dilat: en one meets kindred
TS et oo
efforts worthwh:i?ie.a" A misTLES

_—-'—-.-____-__
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..,_F:LH.'JEdgment: S e
.- wish to thahi{“"g}a‘ﬁ—&-ﬁkﬁ___,_
W uma
+~32) H.C. Pradhan (HBCSE), synj| Dattg:
Whaom

.22 and R.N. Kapoor (IAPT) with
.-y had many usefdl and enjovania
_‘5;;5510{15- Rajesh Khaparde ajnzaﬁliz
.= team displayed admirable patience
-z explaining the nuances of the
wzimental set-ups at HBCSE. Finally, we
. be quilty of a great injustice if we dig
wzknowledge the staff at HBCSE
rolarly Sumana and Gajanan. :

“rences:

|
|
O { - " . o AR - — — - -
e . rof. RM. Dharker was the delegation
5 ezder and Prof. Vijay A. Singh was the
= bedagogical leader of the Indian team.
yill
in
ns

- HC. Pradhan, The 29th International
“ysics Olympiad, Physics News 29,
151 (1998).

| LC Pradhan, Report on the First
-:a!:ong.' Physics Olympiad and the 29th
%ffemaﬁoﬂaf Physics Olympiad,
“SO0nance 4, 104 (1999).
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Nho
one

your
ican "°®edings XXX International Physics
ng. It /™Piad, edited by V. Augustsson
sjoted , ]nternational Physics Olympiad

w.Mitee, Taeknigardor, Dunhagi, 5

"-“.land
ht , ' 1998)-

IsE *‘-f;;lsjsingh. The XXX International
cs Olympiad Examination 1 999,

*:}2}1” of the Indian Association of
Sy 1eachers 16, 278 (1999). (A
. listing of the problems will b

u']ld . ! ;
his journal).

ressed

Int
natiOHE\
iculty. It
F making
hysics
-:; crafted
ems rich
d sharing
tions; the
s k’indred

4 ¥

it AV O AT

—.-\--._—-.-—‘—

04

—__ Abbreviations ang pcr, nyms

HB - '
CSE 'Si'h‘e Homi Bhabha Center for
Cclence Education [National
enter set up by TIFR in Mumbai]

IAPT* = The Indian Association of Physics

Teachrers_[A voluntary, grassroots
organization of Physics Teachers
active for over 15 years]

1 - The Indian Institute of Technology

INPhO - The Indian National Physics :
Olympiad (Exam) [An annual
level examination:
conducted jointly by HBCSE and

IAPT]

The International Physics
Olympiad (Exam) [An annual
examination in which sixty-two
nations participated this year at

Padua, ltaly.]
The Joint Entrance Examination’

[An annual entry level national
examination conducted by the 11Ts)

IPhO -

JEE . =

The Tata Institute of Fundamental
Research [A premier research

TIFR =
.- body situated in Mumbai)
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