?
“IW I Official magazine of the 37th International Physics Olympiad
8- 17 JULY 2006 | SI RE

from OKAYAMA to SINGAPORE

( % 39 ﬁ Arbosr Lo




WMIBA) o EvIANDE
~PBO—R I REH-16HAZTES~

78 8/12~15 3 B 3 BX
IPhO WEF oL 2 RBiK RERE
aBEA 2 <Ak
7H 8/11~14 3 B4g 38X
IPhO MEF oL 2 Rtk RERE
AR~ AR 2006 H19

78 8A 3848 3B8%
IPhO PDRFLLY : 2 Bk REARE

15V%k2 2007 H20



MEBFvrL>T2005

FESKYEIVFT A b

0000

==
=

WEF ¢ L P2005038, BREFERNRETIHATHD TOWAROIY 7 AME LI
L7174, 200542 IR BEE BV Tz L4 e L THbIET

B F L 2 2200503, KFFIZAFET DRO N PEDE S AOWBEIC 4 3 ik - By
LENOLIWEANETIEOT

Ty T AME, B EA S S LT B AN D B R S I A
DIFEMIZHEE L ARSI THEIEDTT.

X7 ALORMBEREA T, W, . W aRE RS shET.
ZOENZMRIZIE, Z2ME LS - BONEE LOEHOBE e, EEHROR Y7
— At ENTVHET, ZHeRLThEEEYIHA ) 2 FDn 20 (il 28
NTY.

. AV T ALORMEEBEEO TS, 20065 F 12 H F — LTI XN 58370

— KA BB A Y ¥y 2Ol 2B FiReliE 2 BN £3.




2R

FAVCEBOLTEIRBAOPA L2 L, 8E (1)

a5 Bapy
w1

. . M!ﬁﬁme[sg;—ftﬁ:
L A e g r s ~ T
LYOBERHMI A, 808 ETITC L EICRIES T;;, ht@:msﬂmnm@;ﬂif
L, BUIREIET B PECEAG) 0 OREF M T i ﬁ#zfamuvw\: qzmﬁ%ﬁf:;
' - IAH, Ky o= .
, Iz, BHEIY B L %R M 25, Iy"@f:%ﬁﬂfaru‘,mﬂmé
% | b E’]U, _ﬂjﬁe:» .
MADERDS SRLTABIENERD 5 - P 57 LAY T3
¥ K‘D,<g"'c'g ;_)m'["'ﬁﬁ‘\_;{L'C * ATIoTiR, FodF—@rliliL-ko k) 2E ff<’5§ﬁ§' Ed 5, Frer
- TRAEIDDRRTHD, R10Ok5, WMERP, L :mgg.""“i‘mr ki v gy
moab . REN S, OERS, FE LR |<_ -!g'wj(;?é%g 5
EA DN TARE R N 2L ki, !
! A RA— o N ~
 LRAME S, T W D5t - P R 5 gy g MRic
g chs, 2D vk ATED, REHEROZH—E BB L,y
R Loy KNSR, Y A r DHEV CEOEBREEEON e O g P gy
. 4k N Fo1 -
- b!%tﬁlaﬁzzzn‘bu f—”’*immmit-ﬂg MICHBL T D, BREEP s MR Om, @m=fos
B B1iR LR bPR DT so ERESORMRLTEY. DA a1 4513 5 e
ALTEZXD. - W HELER) L 4 st - -
Hi -/ 1 - . e byi=— i 8‘11'57."’:, oy u Ay)&jﬁ\
— L@ BIEADD tsiiwt‘f'*“ﬁ B FERVCDET R b=y L i:msﬂ;/;;;ﬂm#ﬂﬂ LT, R ST \ '
Wb, "“’bt&mtﬁmmmm AT L RS, RHER ; ) 5. FRL (g, 3
Eﬁ‘llbﬁ]w:‘&.ﬁf “u FORVIERR S mamy, RHER B : H“‘J‘:‘”é’@-’fﬁfiﬂ(:;ﬂvg}=[3‘£ ),
cHLEABEITOVS B P 2>+l X Ao T 1 2 . o ,d!)“*m‘;:a
LEMTEDLOLT S, 0 5 SR '”"imﬁzﬁ(a,,ay):[ dv, dv,)
- e Wi, BFsSHAEZOLS 4) Ht@%ﬁme - 4t T [ERe g,
5 ’ Bk .
. TR - jin“’:!lﬁﬁrﬁukﬁ” o) &I!’D‘l@ﬂﬂﬁigouf;ggqﬁ_iu ’7“?‘"1,;3
P11 (3¢,) T — » 2 TRt gy
& DB (5t,) D) o,
EERETLL Bt m, O Asi T 513?1.%@'77“':‘?6!3@1?:7&::@@-3
) LWE = R 7% i : : HEatog Ll I Bt 20, h’“‘ﬁﬂfﬁﬁmﬁt
24 v F MMERPT o | mf&s:mf:_,u:,imw o M gy P
~—— W B3oxs 3l g ) m N ""'Hﬁ'ﬁ‘b?‘\.ga’&;ﬁ»’l -t
: ‘ (1) ¢
®1 iz, FOREH : . e gﬁ"*’ﬁf-i?cﬁtmgggé,t LTy o
: : £ RS T T,
EWBLE, 1 g m;‘ﬁ"ﬁﬁfj‘?k% S 2 i "5 ttha
ek o MER T D13 R T t‘t‘%ﬁz:ig AT T
— DAl - = .\ L R g .
GHEOERC BT = g L EEAD ’ tﬁfwn@mmu,wf o, *’-‘E’}"‘*T%ﬁmw(w RO b
b E ey BETHE Y H HOED HLERHER AL N #ﬂﬂ*&’i"+ﬁﬂ<&
2) ‘&ﬁmm}\ N ..ﬂf)’BHAﬁ” TEHLTH [4) &
RN A EMILA Aol < - < *:Fﬂ?ﬂ__'thp.iw
3) Bl xRN wm e A ERI o R gy
Wb ED - L E P "’i’u:vﬁf"e,ﬁ-, ’ ) ‘”-Elﬁl’\f]ﬂ .
1) SRR CTRBESE B spsRsEnsBe, - ORI = &;Iiﬂ!:k(qsﬁg_m DY gy 35‘5’&“!3k{mf~;.3
age ) oA o & s
5) @Rmis EOES A5, BRHKRE P CEWSHEADE i
. AT AN
e IRy

&l SEENEH IO ERIREMNT, REomRMEERL
—OER LI BSTE
FAH—OE

Clay
- ST AR LI R, .
6 - IIT HRSHE



CHEMEL
(1890~1951)
TR : CREN

=3 ] F E @A
20054 16T H20EEE $D A . 3
(K7 - B LS WD, SHIEFPOS L) 2[]0 | }
S0 THE LTS BT E) Ay
IR E B, HERPE W S SR EOHE S SR T

L P
R+ FTIR - I T ) Eﬁmﬁmﬁ%u
=1L, Pl TORBLACARE ML 3 ¥ TELOS 8212 4785 FANOS 3212 7780
Email _or.j
IH g m E ﬁ A m 1:;:1-1- . a;’zr’&l;;.fnf.l_'ui-'cu FaEWERY 1 P2 I%6G< 135S,

KT 100 ARRE FEL TUEF P i Sed o
505 LR 0 5 S PR 0 8 hitp://www.wyp2005.jp/ Jp/ challenge /index. html

— o
% ZXT—y pe il () BABETE  ODRABATS BAMMRATS MU - FEE 7 R iR
B CBFFE (TR () FEERRBEIN (FE)  O) AR MR A 2T ARAL A1 A KRN




B F+L>»P2005)

172 [FPDA

[t RMIRE |2 ELT. BAEES
TlX. YEF=RDBEETH--IEHEFEYIE
TIVEY) IS me 52 EEL. TDRERE
HDEEZLZFRNP-ERNIVTAMN PIEFLL
vY2005 1% FEmLT=,
HECHEZEC P REZ CTERIN AL
$E10088 A%, ERAHAR R 2R ILIE DS
BERICES.JHAHDEBHAT. BB
imEIRE SR fE . SEER SR RESRFE [CHkER T 5
EEH(Z, SPring8M RZE ., F— 1R
BDRELERYIECSADITEIZS L
1B

H#Afd: 200648 A 12H ~ 15H
ST EILR T DFERBT L I-HEFER




G q
N

3
S S
D,

UNUDNCEZEIFON-EERS
FREET. ARAAHAYESE
HAZBERSROFFZEH




e I " L) L
Yesterday, the-Multiusos Sanchez Paraiso was turned 0 an eformoudls; 5.,
laboratory in which the young physicists created Physics with the apparatus
that the organization gave them in a sealed box. It was 100% Physics.
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IPhO 2006 Results

Top Theory:

* Zhang Hongkai (China)
e Halasz Gabor (Hungary)

Top Experiment:

* Mailoa Jonathan Pradana (Indonesia)

Absolute Winner:

* Mailoa Jonathan Pradana (Indonesia)



Best Female:

e Lanery Suzanne (France)

Best ASEAN :

* Mailoa Jonathan Pradana (Indonesia)

Best Singaporean:

e Low Guang Hao (Singapore)

Best African Award:

e Fadiran Olaluwa (Nigeria)

President’s Award:

 Hikita Tatsuyuki (Japan)
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An annual competition for secondary school students

President:
Dr. Waldemar Gorzkowski

Secrefary:
Prof. Maija Ahtee
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Next Olvmpiad
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Appendix to the Statutes of the International Physics Olvinpiads

General

The extensive use of the calculus (differentiation and ntegration) and the use of
complex numbers or solving differential equations should not be required to solve
the theoretical and practical problems.

Questions may contain concepts and phenomena not contained 1n the Syllabus but
sufficient information must be given 1n the questions so that candidates without
previous knowledge of these topics would not be at a disadvantage.

Sophisticated practical equipment likely to be unfamiliar to the candidates should
not dominate a problem. If such devices are used then careful instructions must be
given to the candidates.

The original texts of the problems have to be set in the SI units.



A. Theoretical Part

The first column contains the maimn entries while the second column contams comments and

remarks if necessary.
1. Mechanics

a) Foundation of kinematics of a point mass | Vector description of the position of the
point mass, velocity and acceleration as

vectors
b) Newton's laws, inertial systems Problems may be set on changing mass

¢) Closed and open systems, momentum

and energy, work, power

d) Conservation of energy, conservation of

linear momentum, impulse

e) Elastic forces, frictional forces, the law | Hooke's law, coefficient of friction (F/R =
of gravitation, potential energy and work in | const), frictional forces, static and kinetic,

a gravitational field choice of zero of potential energy

f) Centripetal acceleration, Kepler's laws



2. Mechanics of Rigid Bodies

a) Statics, center of mass, torque

Couples, conditions of equilibrium of bodies

b) Motion of rigid bodies, translation,
rotation, angular velocity, angular
acceleration, conservation of angular

momentum

Conservation of angular momentum about

fixed axis only

c) External and internal forces, equation of
motion of a rigid body around the fixed axis,
moment of inertia, kinetic energy of a

rotating body

Parallel axes theorem (Steiner's theorem),

additivity of the moment of inertia

d) Accelerated reference systems, inertial

forces

Knowledge of the Coriolis force formula is

not required




3. Hydromechanics

No specific questions will be set on this but students would be expected to know the

elementary concepts of pressure, buoyancy and the continuity law.,

4. Thermodynamics and Molecular Physics

a) Internal energy, work and heat, first and

second laws of thermodynamics

b) Model of a perfect gas, pressure and

molecular kinetic energy, Avogadro's

number, equation of state of a perfect gas,

absolute temperature

c) Work done by an expanding gas limited to

isothermal and adiabatic processes

d) The Carnot cycle, thermodynamic
efficiency, reversible and irreversible
processes, entropy (statistical approach),

Boltzmann factor

Thermal equilibrium, quantities depending
on state and quantities depending on

process

Also molecular approach to such simple
phenomena in liquids and solids as boiling,

melting etc.

Proof of the equation of the adiabatic

process is not required

Entropy as a path independent function,
entropy changes and reversibility,

quasistatic processes



5. Oscillations and waves

a) Harmonic oscillations, equation of

harmonic oscillation

b) Harmonic waves, propagation of waves,
transverse and longitudinal waves, linear
polarization, the classical Doppler effect,

sound waves

Solution of the equation for harmonic
motion, attenuation and resonance

—qualitatively

Displacement in a progressive wave and
understanding of graphical representation
of the wave, measurements of velocity of
sound and light, Doppler effect in one
dimension only, propagation of waves in
homogeneous and isotropic media,

reflection and refraction, Fermat’s principle



c) Superposition of harmonic waves,
coherent waves, interference, beats,

standing waves

Realization that intensity of wave is
proportional to the square of its amplitude.
Fourier analysis is not required but
candidates should have some
understanding that complex waves can be
made from addition of simple sinusoidal
waves of different frequencies. Interference
due to thin films and other simple systems
(final formulae are not required),
superposition of waves from secondary

sources (diffraction)



6. Electric Charge and Electric Field

a) Conservation of charge, Coulomb's law

b) Electric field, potential, Gauss' law

Gauss' law confined to simple symmetric
systems like sphere, cylinder, plate etc.,

electric dipole moment

[

c) Capacitors, capacitance, dielectric

constant, energy density of electric field




7. Current and Magnetic Field

a) Current, resistance, internal resistance
of source, Ohm's law, Kirchhoff's laws, work
and power of direct and alternating

currents, Joule’s law

Simple cases of circuits containing
non—ohmic devices with known V-I

characteristics

b) Magnetic field (B) of a current, current in

a magnetic field, Lorentz force

Particles in a magnetic field, simple
applications like cyclotron, magnetic dipole

moment

c) Ampere's law

Magnetic field of simple symmetric systems
like straight wire, circular loop and long

solenoid




d) Law of electromagnetic induction,
magnetic flux, Lenz's law, self—induction,
inductance, permeability, energy density of

magnetic field

e) Alternating current, resistors, inductors | Simple AC—circuits, time constants, final

and capacitors in AC—circuits, voltage and | formulae for parameters of concrete

current (parallel and series) resonances resonance circuits are not required




8. Electromagnetic waves

|

a) Oscillatory circuit, frequency of
oscillations, generation by feedback and

resonance

|

b) Wave optics, diffraction from one and
two slits, diffraction grating,resolving power

of a grating, Bragg reflection,

[

c) Dispersion and diffraction spectra, line

spectra of gases

|

d) Electromagnetic waves as transverse

waves, polarization by reflection, polarizers

Superposition of polarized waves

[

e) Resolving power of imaging systems

|

f) Black body, Stefan—Boltzmanns law

Planck’s formula is not required




9. Quantum Physics

a) Photoelectric effect, energy and impulse

of the photon

Einstein's formula is required

b) De Broglie wavelength, Heisenberg's

uncertainty principle

10. Relativity

a) Principle of relativity, addition of

velocities, relativistic Doppler effect

b) Relativistic equation of motion,
momentum, energy, relation between
energy and mass, conservation of energy

and momentum




11. Matter

a) Simple applications of the Bragg equation

b) Energy levels of atoms and molecules
(qualitatively), emission, absorption,

spectrum of hydrogen like atoms

c) Energy levels of nuclei (qualitatively),
alpha—, beta— and gamma—decays,
absorption of radiation, halflife and
exponential decay, components of nuclei,

mass defect, nuclear reactions




B. Practical Part

The Theoretical Part of the Syllabus provides the basis for all the experimental problems.

The experimental problems given in the experimental contest should contain measurements.

Additional requirements:

Candidates must be aware that instruments affect measurements.

2. Knowledge of the most common experimental techniques for measuring physical
quantities mentioned in Part A.

3. Knowledge of commonly used simple laboratory instruments and devices such as
calipers, thermometers, simple volt-, ohm- and ammeters, potentiometers, diodes,
transistors. simple optical devices and so on.

4. Ability to use, with the help of proper mnstruction. some sophisticated mstruments
and devices such as double-beam oscilloscope, counter. ratemeter. signal and
function generators, analog-to-digital converter connected to a computer. amplifier,
integrator, differentiator, power supply, universal (analog and digital) volt-, ohm-

and ammeters.



10.

Absolute and relative errors, accuracy of measuring instruments. error of a single
measurement, error of a series of measurements, error of a quantity given as a
function of measured quantities.

Transformation of a dependence to the linear form by appropriate choice of
variables and fitting a straight line to experimental points.

Proper use of the graph paper with different scales (for example polar and
logarithmic papers).

Correct rounding off and expressing the final result(s) and error(s) with correct
number of significant digits.

Standard knowledge of safety in laboratory work. (Nevertheless, if the experimental

set-up contains any safety hazards the appropriate warnings should be included into
the text of the problem.)
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