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A Global Celebration

In Science and Maths

The Olympiads are not merely competitions. They are a celebration of the very best in
Pre-University Science and Mathematics. Although the Olympiads are more than 50
years old, India started participating in them about 2 decades ago. Our vision of the
Olympiads is very broad. We view the Olympiad as a vehicle to promote excellence in
Science Education at the Pre-University level and, in our own modest way, we try to
achieve this by writing books, designing national level tests, holding workshops and
camps for teachers and collaborating with voluntary science teacher associations.

The Homi Bhabha Centre for Science Education is the nodal centre for the Olympiads.
It organizes the participation in the six Olympiads, namely, Astronomy and Astrophys-
ics, Biology, Chemistry, Junior Science, Mathematics and Physics every year. We have
also hosted International Olympiads: Mathematics in 1996, Chemistry in 2001, Astron-
omy in 2006 and Biology in 2008. Hundreds of students from across the globe gathered
in Mumbai for these events. Recently, in December 2013, we hosted the International
Junior Science Olympiad in Pune. We will host the International Physics Olympiad in
July 2015 in Mumbai.

We are happy to share with you the fact that almost every student selected to represent
India has come back with a medal from the international event. Our strike rate is almost
100%. Like the sports Olympics, nations are not officially ranked in the Olympiads.
However, based on aggregate scores, India is generally among the top ten nations in the
Olympiads.

In this booklet, we present some salient features of the Olympiad programme and we
flavour it with a few selected problems from National and International Olympiads. We
invite you to solve them and we invite you to be a part of the Olympiad movement.

o

Editor: Prof. Vijay A. Singh
National Coordinator, Science Olympiads

Email: physics.sutra@gmail.com, nc_olympiad@hbcse.tift.res.in
2014

Hindi Translators: Ms. Ranjana S. Pathak & Ms. Sana D. Shaikh
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The Olympiads

KEY FACTS

OLYMPIAD PROGRAMME

The Olympiads are like the sports Olympics.
But unlike the sports Olympics, they are for
academics, limited to pre-university students
and held, not every 4 years, but every year.
These Olympiads are hosted in different inter-
national locations.

SUBJECTS
- Ji Astronomy
-l & Astrophysics ’; Biology
. 7t Chemistry Junior
L3 :
. Science
\@ Mathematics ~4 Physics
ELIGIBILITY

Pre-University students. For Junior Science,
participation is limited to high-school students.
The syllabus is largely pre-university. The de-
tailed syllabus, eligibility criteria and the modus
operandi for enrolling for the entry-level stage is
displayed in the annual Olympiad brochure, and
on the Homi Bhabha Centre for Science Educa-
tion (HBCSE) and Indian Association of Phys-
ics Teachers (IAPT) websites:

http:/ /olympiads.hbcse.tift.res.in and

http:/ /www.iapt.org.in
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COST

A nominal fee of approximately 100/- per sub-
ject is the only cost. The rest, including the stu-
dent and teacher camps at HBCSE, domestic
and international travel and stay is made possi-
ble by the voluntary work of teacher associa-
tions, government grants and HBCSE.

EVALUATION

The Olympiad Examina-
tions give sufficient
weightage for both the-
ory and experiment with
Astronomy and Astro-
physics assigning equal
weightage. There is no
experimental component
in Mathematics.

AWARDS

The approximate percent-

age of participants who

are awarded gold, silver
and bronze medals in the '
International event is _
shown in the right. In ¢

most Olympiads, there is © 5:5/ #

a category called Honor- I 2}2} g
able Mention (HM) for Y
students who do well but y
do not qualify for bronze.

Sometimes, special awards are given for
exceptional solutions to challenging problems and
for best overall performance among others.

-

10

QUESTIONS

The questions for the tests
are set by the host country
and vetted by the interna-
tional board consisting of
the leaders of all participat-
ing countries.

RANKING

Every Olympiad is an indi-
vidual event and a key aim is
to promote goodwill. Offi-
cially, there is no ranking of
nations.
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The Olympiad Group

I
The Indian Olympiad effort is anchored by a small group.

National Coordinators:

1. Vijay A. Singh, HBCSE: National Coordinator, Science Olympiads
(Physics, Chemistry, Biology and Junior Science)

2. Mayank N. Vahia, TIFR: National Coordinator, Astronomy Olympiad

3. Vinayak. M. Sholapurkar, S. P. College, Pune University: National Coordinator,
Mathematical Olympiad

Cell Members:

« Astronomy and Astrophysics : Aniket Sule, Anwesh Mazumdar, Anand Ghaisas

« Biology : Rekha Vartak, Anupama Ronad, Vikrant Ghanekar
o Chemistry : Savita Ladage, Swapna Narvekar, Indrani Das Sen
 Junior Science : Paresh Joshi, Prakash Nawale

o Mathematics : B. J. Venkatachala, Prithwijit De

o Physics : Praveen Pathak, Shirish Pathare, Rajesh Khaparde
Our Extended Group:

The Project Assistants and the Organisation Trainees attached to the Olympiad and National
Initiative on Undergraduate Science (NIUS) programmes provide valuable scientific, technical
and administrative support to the programmes. HBCSE staff, both regular and contract, and
HBCSE faculty assist in the smooth running of the programmes.

The Olympiad family based in the Centre runs the program with the help of voluntary science
teacher associations, namely,

(i) Indian Association of Physics Teachers (IAPT),

(if) Association of Chemistry Teachers (ACT)

(i) Association of Teachers in Biological Sciences (ATBS).

A large number of school and college teachers and scientists from leading institutions provide
valuable support to the programmes.

Various government agencies including the Department of Atomic Energy (DAE), the De-
partment of Science and Technology (DST), the Department of Space (DOS), the National
Board of Higher Mathematics NBHM) and the Ministry of Human Resource Development
(MHRD) among others provide financial aid. The programmes are overseen by a National
Steering Committee (NSC).
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How do I get there ?

I
@ & ® NATIONAL STANDARD EXAMINATIONS

9 220 o (NSEs) held nationwide:

¢ Q,fg 2,! 20000-50000 students*

8 ,, ¢ !! 4 November : Astronomy and Astrophysics, Biology,
!, 4 !, Chemistry, Junior Science and Physics

@ ,, December : Mathematics
92? Qttg, INDIAN NATIONAL OLYMPIADS (INOs)
b ¢ ,ﬂn ,! ! held nationwide:
!, ,’ 300 students*
Jannary-February

ORIENTATION-CUM-SELECTION CAMPS

,,,,,, ,,’ (OCSCs) at HBCSE:

35-40 students*
April - June

\ 4

PRE-DEPARTURE TRAINING CAMPS

(PDTCs) at HBCSE:
4-6 students*

Prior to Departure

INTERNATIONAL OLYMPIADS (IOs):
A team of 4-6 students, Team Leaders and
Scientific Observers

*The numbers stated above are approximate and for each subject.
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A POTPOURRI OF PROBLEMS

What makes the Olympiad questions different?
[ @

The unconventional Olympiad problems bring you closer to life and to frontier level research. The
experimental component compels you to think with your hands. Both experimental and theoretical
questions are interdisciplinary: concepts across diverse areas of the subject have to be understood and
integrated in order to suggest a credible solution to the problem. Often only a few questions (say
three) are asked and ample time (about 5 hours) is given. The Olympiads probe ability and creativity

and not speed.

One of our Olympiad books narrates an anecdote which we would like to share with you. “The Stokes
theorem which is one of the cornerstones of vector calculus and modern differential geometry was
proposed by Sir George G. Stokes as a problem for the Cambridge Smith prize examination in 1854.
It is not known if any examinee was able to solve it. But James Clerk Maxwell was one of the exami-
nees and the theorem made a deep impression on him. He went on to use it extensively and laid the

foundations of modern electromagnetism.”
We urge you to attempt the problems first and only then look at the solutions.
i a i a a * q ﬁ’ *
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T TR ST @ 3% 39 o7 93ty 99 (5 5 ) foar Srar g1 s foare TeadT siT T=areasar &l
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-Aniket Sule (Astronomy Cell)

ASTRONOMY AND ASTROPHYSICS

QUESTIONS:

Consider the two statements:
P: Eclipses are not distributed

C. The drum on Earth will vibrate for
a longer time then the one in

space.
D. There will be no difference in
terms of the vibrations or sound.

evenly throughout the year, but hap- Py
pen only in certain months of a
given year.

Q: Orbit of the Moon (around the
Earth) makes an angle of roughly 5
degrees to the orbit of Earth
(around Sun).

Which one of the following options

is correct?

A. Statement ‘P’ is correct but ‘Q’ is
incorrect.

B. Statement ‘P’ is incorrect but ‘QQ’
is correct.

C. Both the statements are correct
and ‘Q’ is the correct reason of
.

D. Both the statements are correct
and ‘Q’ is not the reason of P’.

If we ever make contact with aliens,
which of our fundamental units is
likely to match theirs? (In other
words, which of these units is uni-
versally fundamental?)

®
Consider the two statements:

P: Gravitational force exerted on a
human being standing on Earth by
Saturn is approximately the same as
that exerted by another human being
standing a few centimetres away.

Q: Saturn has very low density.

(Additional data:

Mass of Saturn=5%1020kg,
Distance of Saturn from
Earth=1.4x10° km)

Select the correct option:

A. Statement ‘P’ is correct but ‘Q’ is
incorrect.

B. Statement ‘P’ is incorrect but ‘Q’ is
correct.

C. Both the statements are correct
and ‘Q’ is the correct reason for
P

D. Both the statements are correct
and ‘Q)’ is not the specific reason
for P’.

A. Kelvin

B. Light year

C. Atomic Mass Unit (amu)
D. None of the above

If a person beats a drum on Earth
and an astronaut beats an identical
drum in space, what will be the dif-
ferences in the effects?

A. There will be no vibration in
space, and hence no sound.

B. There will be vibration in space
but no sound.

@
A year in the solar calendar consists
of 365 days and the same in the lunar
calendar consists of 354 days. The
additional days in solar calendar are
kept as balance in every lunar year.
Whenever the number of balance
days exceeds 30, an additional month
of 30 days is added to the lunar year
to offset the difference. The cycle
goes on.

Sana, whose birthday falls on 1st
January, noticed that in the year 2008,
her birthday coincided with the start
of the lunar year. When is the next
time that her birthday will coincide
with the start of the lunar year?
(Ignore leap days in the solar year)
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ASTRONOMY AND ASTROPHYSICS
-Aniket Sule (Astronomy Cell)

SOLUTIONS:
1

e A solar eclipse occurs on a new moon
day when the moon is in-between the
Earth and the Sun. And a lunar eclipse
occurs on a full moon day when the
earth is in-between the Sun and Moon.
Hence the actual frequency of eclipses
should be twice 2 month but we do not
see it happening.

e It is true that the orbit of the Moon
around the Farth is tilted 5 degrees to
the Earth's orbit around the Sun. State-
ment Q) is correct.

e As a result, the moon's shadow usually
misses Earth as it passes below or above
our planet at new moon. Only in certain
months, when the moon is near the
nodes of its orbit, eclipses can occur.
Thus, statement P is correct and the rea-
son is Q.

¢ Answer is Option C.

2

For Kelvin the choice of zero is fundamen-
tal but the choice of increment is not. The
“year” is not fundamental in light year. The
Atomic Mass Unit (amu) is close to funda-
mental, however, as per accepted definition,
it involves the choice of an arbitrary element
(i.e. carbon). Hence it is also not fundamen-
tal.

Answer is Option D.

3

Option B is the correct as sound waves
require a material medium and cannot travel
through vacuum. Though there will be vi-
brations in space, no sound will be heard.

1

4

The Gravitational force exerted by Saturn on a
human being is

. Gz,
F=— 1)
6.67x10"' x5%x10% x70
= > N 2
(1.4x10")
N -
~1.2x107N (3)

The symbol ‘=’ is often employed in physics
and astronomy, and means ‘approximately
equal to’.

Gravitational force exerted by one human be-
ing on another standing 40 cm away is

6.67x107" x70%x 70
= 0.4 N )

~2x10°N ©)

Since (3) = (5), Statement P is correct.

Also, it should be noted that Saturn has den-
sity of 0.69g/cm? which is quite low. There-
fore, Statement Q is correct.

However, density is irrelevant in the calcula-
tion of gravitational force. Only mass is rele-

vant.
Therefore, Ans is (D)
® L

5

Every year the Solar year lags by 11 days.
Intercalary days are compensated by a month
whenever they exceed 30 days. Thus, one has
to find L.C.M. of 11 and 30.
L.C.M. is 330. i.e. after 330 intercalary days are
introduced, both calendars will match.
L.e. they will match after 30 years.
Thus, her birthday in 2038 will again mark the
start of the lunar calander.

@ L
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BIOLOGY

-Rekha Vartak (Biology Cell)

QUESTIONS:

Unicellular organisms:
Paramecium is a single-celled or-
ganism which is often found in
fresh water ponds.

Suneeta and Sudin were interested in grow-
ing these organisms in the laboratory. The
teacher asked them to describe these organ-
isms in a few lines.

Sudin wrote:

1. Paramecia are single celled organisms
just like bacteria. Therefore both must
be equally ancient and their properties
must also be similar.

2. Bacteria are always harmful to humans.
But paramecia like organisms do not
cause any disease in humans and hence
it is safe to study them.

Suneeta wrote:

1. Paramecia are similar to amoebae. Both
are single celled and both have nucleus.
It is possible that they both share some
common properties.

2. Paramecium contains two nuclei — the
macronucleus and the micronucleus.
Hence rate of doubling in paramecium
must be twice as compared to amoeba.

( A Each of the above statements con-
tains some description followed by
some deduction. Mark the statement
that shows correct description and
appropriate deduction.

In order to grow these organisms, they col-
lected following material:

Some dry hay

Few wheat grain

Few dry leaves

Tap water
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They placed the above material in a tube and
then added a small quantity water collected
from a stagnant pool by the road side.

The tube was left undisturbed for a couple of
days. When a drop of this mixture was ob-
served under microscope, many paramecia
could be seen moving rapidly. When they
counted the movement of the contractile
vacuole of these paramecia, they found an av-
erage count of 8 contractions per minute.
Their teacher gave them another paramecium
culture (2) which was grown purely on some
bacteria. When they counted the contractions
of this culture per minute, they were found to
be 20 per minute.

(B

(a) The food content of culture 1 gave
sufficient energy to the organisms so that
contractile vacuoles could function well.

(b) The salt content of culture solution 1 was
much more than that of 2.

(c) The organisms in culture 1 had to spend
more energy for feeding than those in cul-
ture 2 hence their contractile movement
was slower.

(d) The contractile vacuoles serve as a protec-
tive mechanism. Since the culture bottle 2
contained bacteria, the contractions in-
creased to get rid of them.

What could be the reason/s for this
difference?
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BIOLOGY

-Rekha Vartak (Biology Cell)

Plants:

Whether we live in a city or village,
we always see plants growing
around us. Plants play a very im-
portant role in sustaining life on
earth. Which of the following is/
are the correct statements about
this function of plants?

1. Plants contain green pigment chloro-
phyll which absorbs ultraviolet light and
protects life on earth.

ii. Plants make solar energy available to
other life forms by converting it into
chemical energy.

iii. Plants assimilate CO; and liberate O
which is essential to other life forms.

iv. Plants convert carbon into cellulose
which becomes available as food to
other life forms.

A. (i) and (i) B. (i), (iii) and (iv)

C. (i), (iti) and (iv) D. (1), (ii) and (iii)

@ L
A few points (1- 5) are indicated on
the graph. Match them against the
correct description.

1 2 3 4
Light intensity (arbitrary units)
Descriptions:
A. Plant is kept in the dark and only re-
spires.

B. Plantis kept in the light. Rate of respira-
tion is greater than the rate of photosyn-
thesis.

C. Plant is kept in dark. Rate of photosyn-
thesis equals rate of respiration.

15

D. Light conditions are just sufficient so
that rate of COgzrelease is same as
rate of COzuptake.

E. Light conditions are insufficient as a
result there is a net fall in the photo-
synthetic rate.

F. Light conditions are saturating. There-
-fore no net rise in photosynthesis.

G. Light intensity is the limiting factor for
photosynthesis. Rate of photosynthe-
sis is much higher than rate of respi-
-ration.

® L
Ecology:

An ecosystem consists of following
biotic components:

“o: @

The correct representation of the biomass
pyramid for this ecosystem is:

e

SOLUTIONS:

1 (A): Sunceta’s statement (1)
1 (B): Option (b)

2: Option B

3: A-1, B-2, D-3, F-5, G-4

4: Option B
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3: A-1, B2, D-3, F-5, G-4
4: fa%eT B




o

CHEMISTRY
I3 -Savita Ladage (Chemistry Cell)

QUESTIONS:

Factors Affecting Equilib-

rium:

Consider the following chemical
reaction at equilibrium (factors
affecting equilibrium)

2802@ + Oz(g) = 2S0; © + heat

The statement that is true for the
above reaction is:

A. An increase in the amount of O, will
increase the equilibrium amount of

SO; present.

B. A decrease in the volume will decrease
the equilibrium amount of SO; present.

C. A increase in temperature will increase
the equilibrium amount of SO; present.

D. Removal of SOj3; from the reactor will
decrease the equilibrium amount of

SO, present.

Strong Acid-base Titration

Curves:

Among the following curves the
one that represents the change in
pH per unit volume of the titrant
in the potentiometric titration of a
strong acid with a strong base is:

—

Volume of Titrant

[{&]

ApH —
AV

Volume of Titrant

(B

ApH
AV

Volume of Titrant

(D)

ApH

AV f

Volume of Titrant

SOLUTIONS:

OD @8
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An Experimental Task

Determination of |
Aspirin content in
the given sample:

acid
abbreviated
as ASA), is a commonly used analgesic for

Aspirin, that is, acetyl salicylic

(CH3COO.CsH4+.COOH,
relieving minor aches and pains. ASA
undergoes hydrolysis when boiled gently with
aqueous NaOH. This reaction is the basis of
its estimation. The exact molarity of HCI will
be supplied to you.

Blank Titration (Part A)

In this experiment, you need to perform a
blank titration. Dilute 25 mL of 1M NaOH in
a 250 mL standard flask using distilled water.
Pipette out 25 mL of the diluted solution and
titrate with standardised HCl solution using
phenol red indicator.

Analysis of sample (Part B)

A fixed amount of crushed tablet (1.5g) is
given to you. Quantitatively transfer this sam-
ple to a beaker or a conical flask. Then, 25 mL
of IM NaOH is added to the sample and the
solution is gently boiled on water bath for 15
minutes. The sample solution is then cooled
and transferred to a 250mL standard flask and
the solution is diluted upto the mark with dis-
tilled water. Titrate 25 mL of this diluted sam-
ple solution with standardised HCI using phe-
nol red indicator until the colour changes from
red to yellow.

Werite balanced chemical reactions for the
hydrolysis of aspirin.
Using the readings obtained in Part A &
B, calculate the percentage of aspirin in
the supplied sample.
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TS TR F1

(CH;COO.CeH,.COOH) &, Z&T ®fera &9 ASA
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| CHEMISTRY
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= Savita Ladage (Chemistry Cell)

Now let us look at a subjective SOLUTIONS:

question. You may have heard of the

salt calcium oxalate. Your must have A) At higher pH, all the oxalate will be

eaten aluwadi or arvi (the present as [C2O4*] ie. at such pH,

scientific name of the plant is [C2042] concentration will be highest.
Colocasia esculenta). It contains needle Hence the solubility product of

shaped crystals of calcium oxalate which can
cause discomfort to your throat. Thus,
tamarind or lemon is added during its
preparation. The question is about calcium
oxalate, and dependence of its solubility on
the pH.

Calcium oxalate CaCy;O4 is the main
component of kidney stones in humans. The
formation of kidney stone is associated with a
diet containing large proportion of oxalate
rich foods such as spinach, and cabbage.

( A In human beings, the pH of urine
generally varies from 4.8 to 8. Does a
high pH favour or hinder the formation of
kidney stone? Explain your answer.
(Dissociation  constants for oxalic
H2CoO4: Ki= 5.9 x 102, Ko= 6.4 x 10°)
(B A normal adult excretes 1.25 to 3.75
mmol of calcium ions daily in a volume
of urine that ranges from 600 mL to 1500 mL.
Find the range (mmol) of daily oxalate
consumption that will put a person at risk for
calcium oxalate stones. For your calculation,
assume the average pH of urine to be 7 and
also assume that all of the dietary oxalate

enters urine as [C204%]
(Kp of CaCr04 = 1.3 x 10°)

acid
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CaCy0O4 will be reached easily. At high
pH, the kidney stone formation will be
favored.
B) Solubility product of CaCyO4
K = [Ca?] [C204%] = 1.3 x 107

Daily excretion of Ca?*= 1.25 to 3.75 mmol
Daily volume of urine = 600 mL to 1500 mL

Hence, Concentration range of Ca2*
= (1.25x103/1.5) to (3.75 x 10-3/0.6)
= 8.33 x104M to 6.25 x10-3 M.

Taking the lowest Ca?*:
Hence, K;=1.3 x 10?9 = 8.33 x 104x [C2042]
Hence, [C204*]= 1.56 x 10°M

Utrine vol. = 1.5 L,
amount of oxalate = 2.34 x10-6 M,
ie. 2.34 x10-3 mmol.

Taking the highest Ca?*:
Hence, Ki;= 1.3 x 10?9 = 6.25 x 103 x [C2042]
Hence, [C204%] = 2.08 x 10°M

Utrine vol = 0.6 L,
Hence, amount of oxalate = 1.24 x10-7 M,
ie 1.25 x 104 mmol.

Hence, the range of daily oxalate consumption
1s 0.125 to 2.34 mmol.
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(A) 3g pH a9 7 asft siieace o
(C2042) I & &7 | I gl 9d: 37
pH T 9% C,02 #T Figar rafeF
R zEfou ooy e &
fFe@ar  UEwA "Adr ¥ 0
ATERaH A9 TF ST T 3
pH AT 72T & T 7 T2 gl

(B ) Ffeerad sfisiele (CaCoO,) T I[OTH
T Ko = [Ca2'] [C:042] = 1.3 x 109
2l

Ca2+ T gfafed Ieasiq
=1.25 % 3.75 mmol §

EINIEC ARG R e R DR
=600 mL & 1500 mL

TATTT Ca2+ AT+ FT ATgdl
=(1.25x103/1.5) to (3.75x103/0.6)

=8.33x104M & 6.25x103 M

Ca2*+ T IATH HTAT o I :
Kp=1.3 x 109 = 8.33 x 104 x [C2042]
[C2042]= 1.56 x 106 M

T T a9 = 1511,

AfereTere i TTAT = 2.34 x106 M,
i.e. 2.34 x10-3 mmol.

Ca2+ FT Srfershad 1T &9 U<

K= 1.3 x 109 = 6.25 x 103 x [C,042]
[C20.2] = 2.08 x 106 M

T T AT = 0.6 L,
AFatere il AT = 1.24 x107 M,

i.e 1.25 x 104 mmol.

AT giafed sieieie T80 #f 32 0.125 |
2.34 mmol gl




JUNIOR SCIENCE
-Paresh Joshi (Junior Science Cell)

@
A flat mirror creates a virtual image of
your face. Which of the following op-
tical elements in combination with the
flat mirror can form a real image? m \ /\ /—\
fa) ' (b}
a. Convex lens
b. Concave lens
c. Concave mirror
d. Convex mirror m
@ L ] . -* 143 *
During aerobic respiration, energy is ® ®

released in a stepwise manner and
ATP formation takes place with the
help of this energy. What will happen

if this energy is released at a single A +B —~ 2AB
step instead of in parts? 2@ 2® ®

Consider the following hypothetical

reaction

o and answer the following:
a. Incomplete oxidation of glucose takes

place 1
b. The entire energy produced can be util- 280
ized by the cell as more ATP molecules 260 |
are produ'ced ' ~ 240
c. The maximum amount of this released g
energy is wasted in the form of heat and 5 =
the cell may die § 200 §-o o T s
d. The cell will follow anaerobic pathway to 8o, o
respiration
@ ® T o s
Let there be a rigid wheel rolling Progress of reaction
without sliding on a horizontal sur- o
face. a. Calculate the energy of activation for the

forward and backward reactions.

b. Calculate AH (change in enthalpy) for the

A reaction.

c. The dotted curve is the reaction path in
presence of the catalyst. What is the lower-
ing in activation energy in the presence of
the catalyst?

d. What will be the effect of increased pres-

- sure on the equilibrium of the above reac-
tion?

e.  What will happen if the temperature is in-
creased (raised) by 10°C?

f.  State with reason whether the position of
equilibrium can be altered using a catalyst?

The path of point ‘A’ as seen by an
observer on the ground, when the
wheel is moving along the x-axis is:

21
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ST (3T [Havel STTT) A7 FAT RT?

a. TIST T ST AT RLOT IR

b. T {<h TSI AT SEAHTA Hiieh TaLdT %
SATET AV] T=T gl

C.TTh oIl T srterhier RedT FoAT & =9 |
TR gl SITAT & TAT HITTFRT T TFHAT 2

d. IR FATFHT (TALITeH) FEA HT
TTEAT T T

® @
| SIS % T g5 92T (F4)

gfast qag 77 faaT e+ gu e+

TET §1 AT TIRAT (STE) X-AeT F

AT TMA T QT 8 a9 IA1 9%
T2 JeAe T favg A T 997 Far e 2

A
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280

240

220 |-

Products

Energy (icJ mol™")

180

160

Féeaétarlltsl o

Prograss of reaction

a. ATSAT AT FNTHT U Ioal T TEITHT
FftoRaT T AT FoT IR F

b. =& AtalFaT & o ueedt & afigdq
#Y AT FL

c. Ta=gall g sifeha @& (Dotted Curve),
I i sufRafa o sfafRrar &1 g
FATAT g1 IULH i IUEATT H Fhopaor
ot § et et st g 2

d. SULh ATATHRAT F ATETEET UT 4T
TET T FAT TATT TS9T 2

e. 3T amq 10 =3t =feaas awr fear s
T AT ZIIT 2

f.  SRTTUT o ATT Fg TAT0 {3 FAT HTEATIEAT
T T IHLeh hl TEAHTAT hleh dedl ST
qFHAT B ?




JUNIOR SCIENCE
-Paresh Joshi (Junior Science Cell)

A rise in the ocean level is expected on
account of the melting icebergs due to
global warming. The iceberg R-15
broke off the Ross Ice-Shelf in Antarc-
tica and plunged into the ocean in
2000. We estimate the rise in ocean
level due to this event. The iceberg was
made of fresh water and shaped as a
cuboid of cross sectional area .4 =
10000 km?and height 4/ = 0.4 km. The
total ocean surface area is 3.61x10°km>
and ocean water has density

2, =1024kg.m”

i. What is the rise in the ocean level
due to plunging of iceberg in the
ocean?

ii. The iceberg R-15 subsequently

melted. What is the additional rise

or fall if any in the ocean level due
to the melting? Ignore thermal ex-
pansion.

Estimate the percentage of the

earth surface which is covered by

ocean watet.
@ L

SOLUTIONS:

1: Option d

2: Option ¢

3: Option a

4:

(a) Threshold energy = 260 KJmol!
Energy of reactants = 160 KJmol!
Energy of forward reaction
= 260-160=100 KJmol-

Energy of backward reaction
= 260-200=60 KJmol"

(b) AH=200-160=40 KJmol
Hence the reaction is endothermic.

(c) In the presence of catalyst threshold en-
ergy is 220 KJmol!

Energy of forward reaction
= 220-160=60 KJmol"!
Energy of backward reaction
= 220-200=20 KJmol!

(d) Since the reaction does not involve any
change in number of moles of the gaseous
species, pressure will have no effect on
equilibrium.

iii.
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(e) If temperature is raised by 10°C, the rate of re-

action will become double.

(f) The benefits of the catalyst are the lowering of

the forward reaction energy and the backward
reaction energy.

Energy of forward reaction without catalyst -
Energy of forward reaction with catalyst

=100 - 60 = 40 KJmol!

Energy of backward reaction without catalyst -
Energy of backward reaction with catalyst

=060 - 20 = 40 KJmol!

Position of equilibrium will not change.

P, =917 kgm ™

p, =1000 kg.m

P, =1024 kg.m ™

When iceberg floats, 2V =PV

where V, is iceberg’s volume and
V, is displaced water.

V, = PV,
Lo

hx A =PV
Po

where, h = rise in sea level
A = surface area of the sea

h~10"m=1cm

ii. After melting,

V.
PN, =p,V, =V, AL

w oW
p w

where, v/ is the volume of water after melt-
. w
ing.

V, -V, = Vilo{L - Lj

IDW pO
=V, pi(po _pw)
pO pw
A><h=V,.917—X246
1.024 x 10

h=2.38%x10"*m = 0.24mm

iii. Water surface area

_ 3.61x10°
47(6.4)* x10"

~ 70 %




- qrer Sreft (AT ATEE 15)

UHT g9Ear g & gradias
AOAEE ghg ( TEd arET) "
frde @T  (sreHent)  foEenT
S 9EETR #T TdEde 98

ST 89 2000 & sierféat § R-15 919

R @< U9 RH-F | 22 FT AT gall

AT HETEWT § /T 97| 3T &1 M0

TH HeAT ¥ HETENIY & Soeqy # fohat g

ge anlt ? RRAT @ @ THT & a7 o7 37

FATH % AR HT o7 SrEes Sy w7

gTHT A = 10000 km? i St 3312 A

= 0.4 km *ff| FgERR & FT I F I

AR 3.61x10% km? g 3T HgEmT am=T

FT =T Qo= 1024 kg m™ gl

i. RAdeEs & 9gEne § gad & FE

HEMERI & STerea? | fraet g g=?

R-15 fEaderae siaq: foee & s

AEMNT & Soeq? § i fhadt gfg am

FHI g7

AT e | & g=eft &t 9dg

T HARA (haaT TAT & THHT ATHTT
AT

®

g

1: Ao d

2: e ¢

3: aFeT a

4:

(a) AT FoTT = 260 KJmol!
STTARTLRT 0T Fo1T = 160 KJmol!
SURTTHT SATHRTLAT ol Sl
= 260-160=100 KJmol-!

TENTTHT STTHRTRT hT Sl T
= 260-200=60 KJmol-!

(b) AH=200-160=40 KJmol-!
o ATTRAT STHTITT 2

(c) ST T ITEATA § IZeAT FoT
= 220 KJmol-!

STUNTTHT ATHHTTHT T Fo( T
= 220-160=60 KJmol-!

TERTTHT STTRTTahT T ST
= 220-200=20 ijol’1
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(d) ST STTSTTeRaT ST o |TAAT ! §&aT § JadTd
TEl AT g AU I grATEedT &l
AT ARl AT

() T ATTHTT 10°C =T & aT SATHIHAT T 3T
R BT ST

() IUH T FNTHT T Ty AthRar #ir
ST § FHT T ATH a7 2
FRTTHT SATATRaT &7 FoAT (FAAT ITTF )
- sy srferfRET Y T (SORE &
qarr) = 100 - 60 = 40 KJmol™
TERTTHY SATTRAT 7 FoAT (faAT 3o +)
- TemHT sfatRET fr oI (SORE F
) = 60 - 20 = 40 KJmol”

AT o AT A5l aaerii
5 5 =917kgm”

o, =1000 kg.m

p, =1024 kgm

W%q-%m% PV =p,V,
Sgl, V, R &7 ArEas ar
V, faerfua s

v, = yoAS

hXA: ini
Po

Sgf, h = a9z T # 9
A = FHF T TA-ATFA

h~10”?m=1cm

_pz'Vz'
pw

sgt, v, TR & e & a1g S &7 AT

)

i. AT F TR, pV.=p,V, 2V,

pw pO
:\/l_ pi(po _pw)
pO pw

Axh oy, 217324
1.024 x 10

h=2.38%10"*m = 0.24mm

iii. STT T TA-TAHA
_ 3.61x10°

47(6.4)> x10"

VW _VO :Vipi[

~ 70 %




. MATHEMATICS
- Prithwijit De & Tejaswi Navilarekallu (Mathematics Cell)

QUESTIONS:

Once upon a time there lived a king

in a giant palace with 1000 doors in

the island of Puzzlemania. The peo-

ple of the island were fond of puz-
zles and the king was a keen poser of puz-
zles. BEvery year on his birthday the king
would announce a puzzle in his court where
his subjects would assemble with all eager-
ness. On his sixtieth birthday he threw the
following challenge at the public.

“Name the 1000 doors of my palace D1; Do;
.. 5 Diooo and call the guards who guard
them Gi1; Go; . . .; Giooo. Close all the doors
at night and in the morning G1 comes and
opens all of them at first light. Then comes
G, who closes doors Dy; Da; De; . . .5 Doog;
Diono. G3 follows him and alters the states of
doors Ds3; De; Do; . . ., Dogg; Dogo. They con-
tinue in this fashion till Giooo comes and
closes Dioo if it's open or opens it if it's
closed. Tell me, how many doors remain
open at the end?”

An hour passed but there was no response
from the audience. The king thought that he
had got the better of his intelligent subjects
and was about to divulge the answer when a
voice rose from one corner of the court-
room, “Your Majesty, I think I have the an-
swer to your question” and after a deep bow
proceeded to give the correct answer. The
king was filled with delight and joy to see
the solution unfold before him. He con-
gratulated the solver and gave him a thou-
sand gold coins.

@ @
Find the smallest natural number n
with the following properties:

(a) In decimal representation it ends
with 6.

(b) If we move this digit to the front
of the number, we get a number 4
times larger.

@ @
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Find all possible values of positive in-
tegers 7 for which #»?+20#+12 is a
square of an integer?

Show that in a convex polygon with
even number of sides there is a diago-
nal which is not parallel to any of its
sides.

° °
SOLUTIONS:

1

Having received the permission to present his
solution the man uttered, “Your Majesty, may
I let you know that I found the puzzle quite
baffling at the outset for I didn’t know how to
get at it. Especially, 1000 looked pretty large.
So I decided to look at a new problem with 10
doors and 10 guards. G comes and opens all
doors; thereafter G» closes doors Dy, D4, D,
Dsg and Dio. One by one they come and alter
the states of the doors. I observed that any
door goes through a finite sequence of moves:
OPEN, CLOSE, OPEN, CLOSE, . . ., termi-
nating in either OPEN or CLOSE. For a door
to remain open at the end the sequence must
have an odd number of terms, beginning with
and ending in OPEN. I quickly wrote down
the sequences for the 10 doors and observed
that only the sequences corresponding to the
doots Dy, Da4, and Dy consist of an odd num-
ber of terms. Hence only three doors will re-
main open at the end in this case.” The king
was very impressed with the man's argument
and urged him to go on and provide the solu-
tion for the original problem. “Your Majesty,
having solved this simple problem I tried to
determine all doors among D1 to Digo which
will give rise to ‘OPEN-CLOSE’ sequences of
odd length but was soon overcome by the te-
dium involved in the process of listing all such
sequences. I had to find a smarter way of tack-
ling the problem. I stared hard at the se-
quences and after a while realized that every
term in a given sequence corresponds to a di-
visor of the number on the door.
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MATHEMATICS
- Prithwijit De & Tejaswi Navilarekallu (Mathematics Cell)

For instance, if I consider door Djy then the
sequence is OPEN, CLOSE, OPEN, CLOSE
and these terms correspond to the actions of
guards G1, Gz, Gs and G1o. Observe that 1, 2,
5, 10 are precisely the divisors of 10. So, in
order to determine the number of doots
among Dy, . . ., Diooo that will remain open at
the end I need to find out all numbers among
1,2,...,1000 with an odd number of divisors.
Your Majesty, by the Fundamental Theorem
of Arithmetic any number can be written
(uniquely) as a product of its prime divisors
raised to the appropriate exponents. Thus
given any number n with prime divisors py, p2,
.o, pe Lcan wtite #= p)" py*...p"  wherte ay,
az. . ., ar are positive integers. But how do we
get the number of divisors of #? It may be
noted that any divisor of # has the form
P pYr ... pt where 0<b=a;foreachje{l,2,..
., &}. As each b can assume @; + 1 values in-
dependent of other exponents, the total num-
ber of divisors of #is (a1 + 1)(a2 + 1) ... (a¢ +
1) which is odd if and only if every a; (1= <k)
is even. But if every ais even then 7 becomes
a perfect square. Hence I conclude that the
doors with a perfect square between 1 and
1000 on them will remain open at the end.
Your Majesty, there are only 31 perfect
squares between 1 and 1000.”

2

The first property of # implies that we can
write

#=10x +6,

for some natural number x. The second prop-
erty implies that

47=6.10" + x,
where 7 is the number of digits of x. Elimi-
nating # from these two equations we get
x=2(10" —4)/13

The smallest value of 7 for which x an integer
is 5. If m» = 5 then x = 15384. Therefore
153846 is the smallest natural number which
satisfies the given properties.
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3

Suppose that #2+20#+12 = »2, with » a positive
integer. The left-hand side of the equation is
(n+10)2 - 88. By rearranging the terms we get
(n+10)2 - w2 = 88.
Therefore (#+10-72)(n+10+12)=88.
Since m and # are positive, it follows that
n+10+7>11, so only possible values of the pair
(n+10-m, n+10+m) are (4,22), (2,44) and (1,88).
Solving the simultaneous equations we get 7 =
3, 13 or 34.5. Since # is an integer it follows that
n=3orn=13.

4

Let P be a polygon with 27 sides, where 7 > 1 is
an integer. Note that there are (2n)(2n -1)/2
pairs of vertices of P. For each such pair, the
line joining the two vertices is either one of the
sides of the polygon or a diagonal.
Therefore the number of diagonals are:

2n(2n —1)

2

We now count the maximum number of diago-
nals that are parallel to one of the sides of the
polygon.
Consider an edge E of the polygon connecting
two of its vertices U and 7. A diagonal parallel
to E cannot pass through U or . If two diago-
nals are parallel to E then they are parallel to
each other and hence pass through different
vertices of the polygon. Therefore there can be
at most (#-1) diagonals that are parallel to E. If
there are (#-1) diagonals that are parallel to E
then through every vertex (other than
U and 1) we will have a diagonal parallel to E.
Among these (7-1) diagonals let D be the one
that is farthest from E. Then every vertex of the
polygon will lie in between D and E. Since the
polygon is convex it follows that D is in fact an
edge (and hence not a diagonal) of the polygon.
This shows that there are at most (#-2) diago-
nals that are parallel to a given edge.
The above argument shows that there are at
most (2#)(n-2) diagonals that are parallel to one
of the edges of the polygon.
Since #(2n-3)>(2n)(n-2) it follows that there is a
diagonal which is not parallel to any of the

sides.
@ @

—2n=n2n—3)
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PHYSICS

- Vijay Singh (National Coordinator, Science Olympiads)

QUESTIONS: 5

From the first IPhO in Warsaw, o

1967: 5

You are given two steel balls of the

same size. One baﬂ is at rest on the (a) Netural nu:ufmr'r:'e Ie (b)The fixed Shperical particle (red)
horizontal plane, while the other is sus- The displaced electron cloud (blug)
penjed .fror?ta ﬁriichordtmadef f“’m a (b) Obtain the frequency of the oscillations
g(;(t)h Elysu ab ?lr' i ¢ ctertlhres Omgrﬁvfiy of this charged electron cloud.[fig. (b)]
ot the © balls are at the same Rofl- (c) Define an equivalent capacitance C for
zontal level at the beginning of the the system and obtain its value
expertme nt. The same quantity of heat (d) Define an equivalent inductance L for the
is supplied to both balls. Are the final system and obtain its value

5 .
{f mp.zratures of t}fle two balls the samAel.l (e) Argue why it is possible to detect the ad-
r ovide reasons tor your ANSWELS. ( dition of a single electron charge on the
kinds of heat losses are negligible.) svustemn
o | o T

From a recent IPhO in Copenha- From the National Physics Olympiad:
gen, 2013: . _ Two skaters (A and B), each of mass 70
L?t us explore mesoscopic physics kg, are approaching each other, on a fric-
with the concrete example of a tionless surface, each with a speed of

spherical silver nanoparticle of radius
R=10.0nm. Each silver atom is a
positive ion that has donated its va-
lence electron to form a homogene-
ous charge spherical cloud of charge
density -p of radius R |[fig. (a)]

(a) Calculate the following quantities: The
volume [ and mass M of the nanoparti-
cle, the number N and charge density g
of silver ions in the particle, and for the
free electrons their concentration #, their
total charge O, and their total mass #.

Note:

Density of Ag P4, = 1.05X% 10* Kg.m™

3

Molar mass of Ag M 4, =1.1x 107" Kg.mol ™!
Avogadro Constant N, =6.022 % 10 ol ™

Magnitude of electron |6’| =1.602x107"°C

The center of the positively charged sphere
(silver ions) with radius R is fixed and an
external force F,., displaces the center of the
electron cloud to a new equilibrium position

x,e, (|Xp| << R) but leaving its spherical

shape intact. Here ep is a unit vector.
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Im.s1. Skater A carries a ball of mass 10
kg. Both skaters can toss the ball at 5m.s!
relative to themselves. They start (=0 s)
tossing the ball back and forth when they
are 10m apart (see the figure given be-
low). Assume that the motion is one di-
mensional, all collisions are completely
inelastic and that the time delay between
receiving the ball and tossing it back is 1s.

[ S,

(i) Indicate motion of each skater on
x — tplotif no tosses are made.
(i) Indicate motion of each skater on
x — tplot from #= 0 s till just after one
round trip by the ball (from A4 to Band
back to A).
Note: For both parts you must select the scale
on the time axis appropriately.

SOLUTIONS:

Upon being heated, both balls expand in
size. For the ball resting on the horizontal
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TT gl U I Afast g9dqer 9¥ &l

TS @, Al gAL UF 3= FATAh
AT & el g2 gl TN & AFT | 0
Tal FT oA g THAAT Afas a9 9 2|
FET AT HT A FTAT H FOAT & T 3
FT ST AT FT ATAH ATIHETT UF THT
ET? 99 39¥ & FEOT A@gd afor|

( T TR HT FTAT HT AT 0T ATW)
®

®
T # HI | T IPhO 2013
q
AT 10.0 nm B=am F MerHR
ATl o AT FHOTF o IITELT 6 ST
AT AT % T AT T THAA o0l AL
FA gl TAE® ACGN FT FH GLH TH
gaTaT g ST R B=ar & -p 99 At
TASTATT A SATATANT ATEAT 67 HHOT el
% o0 3199 HATSTh TAFAT T AT el
g [~ (a)]
(a) = Trfer it omET it -
AT FUN AT A=AV TAT A M,
FHOTT § ATAAT 0l H&AT ST ATATAT A
0, ST H<h TolFeIdl  ToIT IAhT ATvadT
n, T AL Q 3T ITHT T FSAATT M.
ote:
Egah—[sm?c[ P, =1.05x10" Kg.m
Ag FT AT AT M, =1.1x10" Kgmol”
AERMST BITF N, =6.022x10% ol ™
TAFETA T IICATIT || =1.602x107°C

R Prsamarer gamafard et (A&l &
AAT) & g BT g TAT TH ATgEA
Foxt TS TTEA % 5 & TH A7
ATETIEAT x,8,(x,[<<p T fFegqmioa &<
AT B TEeq IR I SATHRIT Al TATAT
Tel AT gl Tt e, UH AT THs 2
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T AT TTEH Fd 2 |
®

ticle (red)
clond {blue)

g
(b)‘,"h('_.ri ved Shperical par

g
(a) Netural naneparticle
The dispiaced electron

(b) TH SMATAT IAFIT ATEA 6 AT
T AT ATT HL|

(© #1= sierr & zw = &t o
gTAT C g1 C T /I ATT H1 |

(d) == =T F e gog e L&
TRATOT L TAT SHHT A9 AT
T

(e) ok SATSATA TeioFere o =& f=hrr #
S 9T IHHRT AT AT A FT10

g ? T e

T AT A aTe 9

A e (A ua B), wa =

T T 39T 70 kg #,

1 m.s' &t T & wF = TRT
g T UH-gEY #hl 3T 98 72 81 Thet A
7 10 kg FHHE AT TH AT THST g3 7
Tl Thed ¥9F % AT 39 9€ H 5m.s”
& T & I}TA TR 7| (A= 7w aw
=1 =7 2fE
AW iy B g s B g, adt
TTL o HHEA STTATET g T T Al T
FA TAT T T 3T & 19 9097 1 s

2l

() T F IFTAT T T TAF Thed i
Tfe #T x - ¢ T U F9TZ0

(i) £=0s ¥ AFHT IS T Teh 9GL T 8
IF (A ¥ B 3T B A R A &) TAF
Thed &t IfA & x — £ UTE 9T FOqTEA|
A TT I TH LT IO mEAT T W g
ar T AT TF FEAL AT AT IFTAAT AT




PHYSICS

- Vijay Singh (National Coordinator, Science Olympiads)

@
plane, the centre of gravity is raised up- The two initial momenta are easily calcu-
watds from the plane, while for the second lated.
ball jche centre of gravity is lowered. This P =80 kgms P Ps=—70 kg.m.s” 2
implies that part of the heat energy sup-
plied is converted to the potential energy of After tossing, the ball takes away the momen-
the first ball, causing the temperature of the tum of 60m.s"'; B
first ball to be less than that of the second so the remaining momentum is P.1 =20 kg.m.s™
ball. When B catches the ball, its momentum
increases, P =(=70+60) = (~10)kg.ms "7
Speed of B when she catches the ball =—0.125 ms '
Now when she throws ball back to .4, the ball
takes away momentum
° ® =-5125kgms "/

(a) This is straightforward

47R°

= =42%x10""/m’

M=Vp , =44x10"Kg

N M

N = =25%10°

Ag
p=94x10C/m’> n=56%x10"/m’

Q=eN=39x10""C m, =223x10 kg
(b) Magnitude of restoring force is ma’ x )

3 2 2
>  4nRen

where @
kY

and e 1is the frequency.

(©) Energy is Q7 / 2C where
C=9¢,nR/4=63x10""F
This is very small.

(d) Once again, the energy carried by the

1

2
current 1s E I

4me -14
Hence, L= - =26x10""H

37Rne

(e) Even though all quantities calculated above
are very tiny, we can still determine addition
of a single electron to the spherical cloud!
Can you tell us how?
From the above, you can explain why the
color of a silver particle changes from bright
shining grey to yellow as we reduce its size.

@
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Note that after this toss the momenta of both 4
and B are positive but the momentum of B is
larger, so they are moving away from each other.
The graphs below vividly depict this. The bind-
ing of nucleons is mediated by mesons. Here
skaters play the role of nucleons and the ball is
the meson. This theory was described by the
Japanese Physicist Hideki Yukawa and earned
him the Physics Nobel Prize in 1949. Further,
the figure of solution (if) is an example of the
space-time type diagram also called Minkowski
diagram that one often encounters in Ezustein’s
special relativity.

w (i merers)

1 5 T T T
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\ I roT
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Shater—& \ I I |
_____ CINL L
\! I
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ZEN NN
FA T T
s l I [
% [ mietzrs]
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e
____"'\-::_;_____,.IV"_."___
ol
Motionof |- 4 — 4 -+ -+ - L - — - —j- —1— -
Skater-B
(i1) T 1T T T
o . S 5 10in seconds)
Mation of
Skater-4 |-~ S - T - t-—+—F—F———i-——
e R
- i

Resultant momentum of B, s = (41 -25) kg,m,s'lf
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®
. TOET STETHT ST
g I ITEFAF T i T T
e N < S T’“ii'g B o
ﬁ @—q—“ Eﬁ q_{ T@_ g% A = .m.s' 7 B :é— .fn.s 7
feorw T & forw BT o "Haa ¥ 3 3 %%m’%w;}g_‘;)ww?w
A1 dr o g, st T | e A T —ozsmet
e g F AT AT 21 T g g 2 e
f ﬁﬁ:%jw fh;_iﬁf T T AT F gl Py =(=70+60) =(-10)kg.m.s™/
ﬁnzﬁ - W;’qﬂﬁ?;ﬁq'w @;ﬂl-;rlﬁi aag;%ﬁ?aﬁwq;AﬁmW%ﬁ
ER —51.25kgms™i @)
& FH BT B T SIf~a® HaT By = (41.25) kg.m.s '/
&I Ao il IS & ara A 3 B I+1 &7
AT gATCHE §, 9%q B T HaT SATET %,
THAMCIT o UHH-ga< | gL ST 78 g A1 f&g7 72
TF T8 TIY &9 & T FT gl gl AT 6
S ® | FYF FT HA F ZIT THATAT ST a1 g1 TST
(a) A€ T e ATHH TAT I HA FT FTH H T2 2|
yoAR 0% Wﬁmﬁmﬁ%ﬁg%ﬁ.w
3 7 afesriua T o qur e oo 3= 1949
M=Vp, =44x10"Kg H AT T qrae e [T AT 6 g
N M 5 (ii) =1 == r-am = g " faEent
N= =25x10 TR F 9719 F fY ST S g, vy
o . . qFT rgeaered & Aty fefeEd Mg
p=94x10"C/m” n=5.6x10" /m (theory of special relativity ) # fraT StTar
Q=N=39x10"C m, =223x10"kg |
(b) TeIAT FA T TELHTIT 70°x, Bl 0 e I
sret w2:74,,izz”z #v o g2 _— f:_gi__::éj i_l
(©) TS @2 /2C &, Bl C=9¢uR/4=63x10"F _\\_i :F:T_
(d) T 3 g7 o S T st o 2 b 1A SR
Ao, L:3;§;62=2.6><10’”H _Z:I_: _i___:}k_:‘i:._
(o) TaTT Fax et woft |+t wfemt aga e
gt 1 e o 2w TerET aed ¥ 92 TR
g0 Uaher | THITeT e T aar &1 |ehel (i) pomonor |- DT
SR ETT AT A 9T @k § T ot g0 oo
FT&l & HOTT T AR HH FLd § dT SHHT it el kel el e e
TN FHHA T (gHY) T dTT F40 31 S[rar wosenor [ [0 L
2l HEE R e o




Glittering Medals Tally
Y 2007 T 2012 T ITH IS0 = e

ag 2007 2008 2009
AaTE G S B HM N G S B HM N G S B HM N
IOAA 3 20 2 2 1 21 2 2 1 22
IBO 1 3 49 1 2 1 55 1 2 1 56
IChO 2 1 1 68 3 1 - 71 4 68
IJSO 3 36 5 1 - 56 1 5 49
IMO 3 3 93 5 1 97 3 2 1 104
IPhO 2 2 1 70 4 1 82 4 1 76
T 2010 2011 2012
AT G S B HM N G S B HM N G S B HM N
IOAA 3 - 2 24 3 1 1 - 26 3 1 1 - 26
IBO 1 3 58 1 3 - - 58 - 4 - - 61
IChO 3 1 68 2 1 1 68 3 1 70
IJSO 4 2 36 2 4 - - 40 6 27
IMO 2 1 3 97 1 1 2 2 | 101 ] 2 3 1 | 100
IPhO 1 3 1 82 3 2 - - 82 1 3 1 - 84
IOAA : International Olympiad on Astronomy & Astrophysics
WT(Gold) [G] : 53 FTUEIT TATAATT U GIATARTAhT SAATIATS
TS (Silver) [S] : 85 IBO : International Biology Olympiad
ECREIREICACEIE R IR DI
T (Bronze)[B] : 25
IChO : International Chemistry Olympiad
: 12 EEREIRRGIRE RIS I I ERIE]
(Honorable Mention)
. IJSO : International Junior Science Olympiad
EH A s Syfe T it
U AG : 163
IMO : International Mathematical Olympiad
AT A T <90 ST T e
&t e : N
IPhO : International Physics Olympiad

EEREIRCICEAE CIERIES
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India and the International Olympiads

AT 3T qU T A aaTS

o
'grq'r& tlg?vﬁ S IR RY (Our First Participation)

I
TIH AWETH <97 U 99
_ T
fawTr (Subjects) (Host country and Year L
tarted) (Our 1st participation and host
starte
countries)
Tfira (Mathematics) 1959, TATHAT (Romania) | 1989, STHAT (Germany)
Aqrfaeht (Physics) 1967, 9T (Poland) 1998, srz¥eis (Iceland)
: 1968, = TSI : :
T A=A (Chemistry) (Czech Republic) 1999, 9T+ (Thailand)
. 1990, = TS
sfiar fa=sm (Biology) (Czech Republic) 2000, =T (Turkey)
CHIERCEICRC]
G ATTeht 2007, ATeeiE (Thailand) 2007, 9TEei (Thailand)
(Astronomy & Astrophysics)
S{f7= |TE4 (Junior Science)  [2004, =TT (Indonesia) | 2007, dTzaT (Taiwan)
AT | AT A 9qTe it Asrarit
I
Frefagre (Olympiads) a¥  (Year)
International Mathematical Olympiad 1996
ELREIPRINEEC ICRIE]
International Chemistry Olympiad 2001
Faagra e e SAefiars
International Astronomy Olympiad 2006
TP G AT A oaTe
International Biology Olympiad 2008
ELEIDESICRCHIC IS KIS
International Junior Science Olympiad 2013
A - o AR
International Physics Olympiad* 2015
FTATT AT A oaTe
International Olympiad on Astronomy and Astrophysics* 2017
FAATT G (A= U @i sifaet sefaars

* Frorag (planned ) 34




Olympiad Books:

ASTRONOMY

Question Papers of
Indian Natior Y

Question Papers of In-
dian National Astron-
omy Olympiad (1999-
2008) by Aniket Sule,
Anand Ghaisas and M.
N. Vahia.

BIOLOGY

¢ Indian National Biology Olympiad-
Theory Papers 2005-2007, by Rekha
Vartak and Anupama Ronad.

¢ Indian National Biology Olympiad-
Theory Papers 2002-2004, by Rekha
Vartak and Anupama Ronad.

Problem Primer
for the
Olympiad

MATHEMATICS

Problem Primer for the =
Olympiad by C R {

Pranesachar, B ]
Venkatachala and C S |
Yogananda. p

£ Pramesashar
B3 Veniabriata PRISA

35

CHEMISTRY

Indian National Chemistry Olympiad —
Theory Examination Papers (2005-2007)
by Savita Ladage and Swapna Narvekar.

Experimental Problems in Chemistry

(2003-2007) by Savita Ladage, Swapna
Narvekar and Indrani Sen.

Experimental Problems in Chemistry

PHYSICS

Indian National Physics Olympiad -
Theory Problems and Solutions (2006 —
2009) by Vijay A. Singh and Praveen
Pathak.

Indian National Physics Olympiad The-
ory Problems (1998 — 2004) by Vijay A.
Singh and Shirish Pathare.




. s N\ =~
A AITE T 184 acaen:

g« A

Indian Nation

AT TP G
EEIEEEIKIERIEIE I A
EE] (1999-2008)

SIERTHIGR

forgia F w-u= 2005-2007, ¥@T T9%
TE I TATE GIT Hahferd|

g & TI-T7 2002-2004, @T TdH
TE I TATE GIT Jahferd|

ﬁ T
' Problem Primer
for the
o v Olympiad
JTecTH TTSHT Wi < s

-, T, Y99 EE, 9.9,
dHcTaAT d9GT A, H. |
TR gTeT forfed] :

Pramemachar
B3 Veniabriata PRISA
£ B Teganands

LCIDERTRIGE

& & TI-97 (2005-2007) AT ATSA
TAT FAUT ATAHT FIT HHferd|

o THMA BAM #F YTATN® TRA-T(2003-
2007) H@EAAT ATSIH, TEUT ATART  qAT

TETAON ST A gTT Hehlord|

Experimental Problems in Chemistry

GUEETF

F W U 396 g (2006 — 2009) &= 1.
g AT TET7 9T5F G Hehford|

o  TLATT WP ATt A@aaTe - g
T (1998 — 2004) FasTr o1, [ig qom qeiw

T N
Yo Il Henleld|

Indian National Physics Ofympiad
¥ 4
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Olympiads & India:

MULTIPLE DIMENSIONS

THE LARGER GOAL:
The Olympiad programme has goals beyond that of winning medals.

The Olympiad programme aims to provide a benchmark for quality educa-
tion in the country, to disseminate the quality material developed as part of
the programme and to strive in every possible way to evolve a positive at-
mosphere for excellence in science. The Olympiad Cell members have tried
to accomplish this by designing conceptual and challenging problems, devel-
oping novel experiments, actively participating in book writing for Olympi-
ads, national and state bodies and by participating in several national level
assessment committees. They have contributed research articles in peer-
reviewed technical journals and have provided meaningful support to volun-
tary teacher associations. More than a thousand teachers have attended re-
source generation and exposure camps, some from Bangladesh, Sri Lanka,

Nepal, Thailand and Greece.

Resource Generation
Camps (RGCs)
and Teacher Exposure

Camps
A

Book Writing
National Tests

Science Education

Research

¢

Creatn 1 1next genera o

3 Catapulting Indian
Secrence to National and

of Indian Scientists .
International Stage
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AATIITE 3T AT

fafayg srarw

Je< &Y.
AATIITE THITH T 3297 THF Taeh S{TadT af Ael g Sioh I99 Tl Al 2l

ArtoaTe T Referted 2ot i I & o syrashis =1 8

%) F9T | I [T AT ALAT0T HTAH AT HIATI

3) fasrfera Srerforss ATaRET &7 28T STl 3T RT J feraeor wedT|

3) FasTe % S % oI ST aer aTara<or ST FEA A7 g qFAE AT AT

T IZ9AT T g & O AATIATE TART & G261 F ATITOMH ST TTaeTdicqa
T T AT TRAT 81 FU-A17 R e R g, sietfuame & are-are 39T $iY e
& QreATore HEATHI, TEAT & [0 Soqd @q § g &9 § 90 o371 g 3 g
TAL AT DI ATHAT AHTTAT (TEEHE FHIET) H TN QAT 8| I 3¢ HIS ol
ISATIA QTN ATHUAT Tl TR 63T g1 ITeh g Arrorg R seer e
UF “THFETTSY Tt ® T9r & gl freAent 7 AT forar g ud qireAur 9w gl =+

forfast & s, sfiwsr, Grede uad WE F T Oerw o ortee gU gl TEw
Ffai=s =afer® e #¥89 (voluntary teacher association) T sriqul H2radT
et AT B
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Olympiads & India:

MULTIPLE DIMENSIONS

AFTER OLYMPIADS - NIUS:

In 2004, HBCSE launched National Initiative on Undergraduate Science
(NIUS) to encourage UG students to excel in science. Students who pur-
sue a career in Science are encouraged to participate in our NIUS pro-
gramme. This programme hosts enrichment lectures and supports long-
term nurture programme for students enabling them to carry out project
work and research. This has led to a large number of publications in inter-
national journals by undergraduate students.

OTHER OLYMPIADS:

Alongwith the six Olympiads conducted by HBCSE, we participate in the
Earth Science Olympiad, the Informatics Olympiad, the Astronomy
Olympiad and the Asian Physics Olympiad. These too are supported by
government agencies, voluntary teacher associations and HBCSE. We cau-
tion the students and teachers about private Olympiads, which are not offi-
cially recognised by the Government of India. These private Olympiads
are expensive to participate in and do not lead to enrollment in Interna-
tional Olympiads.

STRONG HBCSE-TEACHER BOND

IAPT:
Indian Association of Physics
Teachers

1APT
T ACT:
AC J Association of Chemistry

Teachers

THO ATBS:

g ; Association of Teachers in
Biological Sciences

oo
e O

P
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fafag srarH

T 2004 § U=, &ff. " UH. . F @ATaE ( esue) ErnthAt o Gse # ggar
ST ¥ % oT0 Ud I ST ed LA o 3297 & UPT T I¥ UF I Hll =7
TEA F AW ¢ aEraE AN § TP Ugd (e sRfdfes v sieqNue
qrEd) | NIUS F SITET & w0 qaaras Fafeat & g forfead st engo=
STIAITH SATET STl | THIAT g0 2|

U, &7, |/ UL 2. % G AT 9 AATIITE 6 qrT-979 A1 3T AT B

s AE@OgTe, TFRHCH A aare, e G Ao ud uieETe
TfafT sefoaTe) 39 aefoaTe #r AT AT, Tt (et O sfiY u=. ot oY
UH. . % G AgdT ITH 2l 81 g/ PRt oiiw foreent &7 4% avardt aqetuare
H ATaGTT Fd & oTvg TR AT ITH A6l gl = JTgde A 9dre § ST o'
gtar oft & 3T T8 90T 99 F I AT AefogTe § 9N o T e |
% T S7aT Bl

. ft. . TH. <. TF e Ton F fiw g gy

arg. w. . & (R
TETHTer i R S=)
ATLA T FITeht - forersh gfwa

USJ.’T J/qj o A (e 9w
ACY EEEE)

¢ e fasm foeer @
T-BS TR

°§. u. & &t TE. (uEieueE 6w
4, = T ITATAT TR ATS99)
Strer fasm= forerert &t waTRTI

@
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gt AqTAT ST forear ¥ F ASETIATE g F HEANT F g TH AT T TH1H qEAF g1 97T g1 A foare
qFETHT o TR T TE&q1d U, &, " TH. <. F g Hee® T, TFAT THSE 7 T@T AT eaawt o619 |
Tehet el Fgraar o forg =t aore Sreft, off Jersr 997 UF S TE107 9Tod F 9N W@l 8| . T 9Tea, =
AT FE, AT G9F qTod uF =t AT o g A = qieasr &7 el sqare e & O # s e
FIAT gl o § AT T TH, G A AT 747 1L 0w BE qarg & for, ot e, BT
-7 Zeq-fordt & TAaarsd § Hgwa ol TR o & for, e gea4ars 3ar g a//g”%(f}?
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42



o

TH. 1%, T. TH. FEEN
NIUS Hostel




