ACTPOMHOMWUHECKOE EURO-ASIANM

|||||||

i Round | Th
UBILECTEO k- ASTRONOMICAL SOCIETY e

EEk A ey A

*ﬂl Mﬂmﬂ‘f’“ﬁ!}ﬂ AHaH QCIpf}Hm;;ﬁIECMﬂ . uiml;m;m W
AL International Astronomy Olympiad [’ aay | g

..... s e ey

,E i1 glrs o

Expnu F}mfﬂ\: ) E‘J'I"'.. ﬁ? ':,; '-*{th Simeir, Urimen R T e

e e e T e e L R T P e T e et e e e TR L e e e e T L e I L e T ey e s e, e O B T O L e e e

Theoretical round. Problems to solve

General note. Mavbe not all problems have cormict questions, Some questions (maybe the matn question of the problem, mavhe
one of {he subgquestions) mav have no rcal sense. In this case vou have to write in vour answer (in English or Russian):
«situation is impossible — curyanna vepoamomnan. OF course. this answer has 1o be explained numerically or logically.

H-
]

Earth and Moeon. The photo of the Earth and the Moon is taken from an
artificial satellite of the Earth. Estimate the stellar magnitude of the Moon for
an observer v this satellite.

2. Sidereal period. Istimate (at least roughly) the smallest and the largest
possible orbital sidereal periods of bodies (any bodies, including artificial
ones) of our Solar System.

3. Marsset. Esumate {at least roughly) the duration of Mars disk set for an
observer at the mountain Koshka in Simeiz for Mars in Great opposition.

4. Photo. In the photo given to yvou there is an airplane with the Moon in the background. Let us suppose that
the photo was taken in Simeiz at the day of 4 solar eclipse (or at one of the days closest to a solar eclipse).
Estimate how long later is (or how long time ago was) the solar eclipse. (Note: The answer «Byaer-
Will ber or «berro-Was» has to be written in English or Russian.) Will it be (or was it) possible to
cbserve this eclipse in Simeiz? (Note: the answer «/{a-Yes», «Moser 6urre-May be» or «Her-No» has
to be written in English or Russian and a picture explaining your answer has to be included.)

3. Visit. Extraterrestrial animals {animaloids) decided to colonize the Earth. The navigation devices of the
spacecratts of vitulowds (lat. vitulus = seal = tronens) needs that sometimes after the landing the Polar star
(0 =2"327 5 = 89°16' at the epoch of starting the colonization) must be exactly in Zenith and the devices
of cmmdiimds needs that sometimes the Polar Star must be exactly on the Horzon, The devices are placed
on the top of the spacecralls and these can fand on the Earth only 1 vertical positions, Also every device
has to be invisible directly for the device of any other spacecraft. Estimate, how maay spacecrafts of every
type of ammaloids can land on the Earth. Consider the Earth to be spherical, the spacecratts’ bottoms to be
on its surface {may stay either on ground or on the water) and the height of every spagecrafi ish= {0 m.

Jata from the table of planetary data may be used for solving every problem.
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T heoretical round. Problems fo solve

General note. Maybe not all probloms have correct questions. Some questions (maybe the main question of the problem, maybe
one of the subguestions} may have no real sense. In this case you have 1o write mn vour answer (1 English or Russian):
asituation iy impossible — coryamr Hesosmownay . OF course, this answer has to be explatned numencally or logicaily,

1. Galaxy. The bolometric (total) stellar magmtude of a galaxy visible from a distance of Ly = 3 Mpe 13
my = 6" 88. Find the bolometric stellar magnitude my of this galaxy visible from a distance of L, = 3 Gpe.

2. Space sail. A space probe for research of the asteroid belt is sent to objects of researches by using a solar
sail. The probe-gsystern of mass m = | ton was moving around the Sun in a circular orbit of radius 1 an
Then such a sall {that was earlier a part of the probe-system) was opened and after hall a revolation
around the Sun the probe has reached Ceres. Estimate the area 8 and thickness o of this sail. Consider the
sail 15 of mirror-type. The typical distances of the asteroid belt bodies from the Sun are 2.8 axn he
constant of total solar irradiation is A = 1.37 kW/nt'.

3. Alcohol in Universe. Astronomers based at Britain's Jodrell Bank Observatory say they have spofted a
cloud of alephol in deep space that measures 288 billion miles (463 billion kilometres) across, a finding that
could shed light on how giant stars are formed from primordial gas. Some nations even decided to send
expeditions to this area to faste the cloud but. . enthustagm disappeared atter learning that the cloud is so
remote that it will take us many millions years to reach # on the modern techniques. The deasily of
molecules in the cloud is large in comparison with the interstellar gas density but very small from our
custom point of view, only about 10 atoms/mm’, Estimate the temperature such a cloud should have to be
stable and not get dispersed in future (before the international expedition will reach the cloud). Suppose the
atcohol 1s ethyl {CaHOH).

4. Phote. in the photo given to you there is an airplane with the Moon in the background. Let us suppose that
the phota was taken in Simeiz at the day of a solar eclipse (or at one of the days closest to a solar echipse}
Estimate how long later is (or how long time ago was) the solar eclipse. (Note: The answer «byner-
Will be» or «Buino-Was» has to be written in English or Russian.) Will it be {or was it) possible to
observe this eclipse in Simeiz? (Note: the answer «/la-Yes», «Moxer Obrrs-May be» or «Her-No» has
to be written in English or Russian and a piciure explaining your answer has o be included.)

LA

Visit. Extraterrestnial animals {animaloids) decided to colonize the Earth. The navigation devices of the
spacecrafts of vituloids (lat. vitulus = seal = noneds) needs that sometimes after the landing the Polar star
(rp=2"32™ § =1R39°16" at the epoch of starting the colonization) must be exactly in Zenith and the devices
of crocodiloids needs that sometimes the Polar Star must be exactly on the Horizon. The devices are placed
on the top of the spacecrafts and these can land on the Earth only int vertical positions. Also every device
has to be invisible divectly for the device of any other spacecrafl. Estimate, how many spacecraits of every
type of animaloids can land on the Earth. Consider the Earth to be spherical, the spacecrafts’ bottoms to be
on its surface (may stay either on ground or on the water) and the height of every spacecraft ish= 10 m.

Jata from the table of planetary data may bt’: used for solving every ]:}i abien.

aed ] ——in
— ———rrte — —_ (e -

Crimoen, Simeiz 2ua7 ey, Kphes




A T T

e At e e T L T T T e R 8 S b b e e A R P mﬂrﬂmuwﬁwmwum#

ACTPOHOMWYECKOE

EURO-ASIAN N
OBUECTRO Round ‘ Th |

ASTRONOMICAL SOCIETY

A A AR T A A A A A e et r”n'r"f"'““""m‘bw““ﬁhw“-“'- Rkl e e F L S DR T E L NN PP PRR P LY TR ST LT LR N TS

XII Mexaynapojpuad dtzpﬂﬂt}mmecma OJIMMIKANA -

All International Astronomy Olympiad - -
- ] anenase| LYCCKUU

Kphs, CuMens 29, 1X, ~ 87. X. 2007 Simeiz, Crimen
— SRASEA H3BIK lis}]
language En A1

JJIeMenTsl opiuT,

Gu3nyeckne XAPAKTEPHCTHKH HeKOTOpBRIX muaaser, Jyunt 1 Couanua

Parameters of orbits.
Physical characteristics of some planets, Moen and Sun

L

Cpemiee Cuaepuyeckmit ke~ | Dxsaro- S Cpen- | Yerop., | Maxke,
HeGacnoe PACCTOAHUC OT NEPHOZ NOpATICHHA tew- | pHamse, | Macea FLAST ceoh. | Gaeck,
TRAO, HCHTPAIBHOD TEIA TPHRCH- | JHAMETD T~ aa. BRI C | Ass-
FLTAHETA B B 2 R TET, HOCTh | y ooB, | 3emau | Oeao
aomp. AL TPOITHY, CDOMEHX KM 4 o 2 )
ed. Kt roIaY CYTKAX £ 10w | o Mo .
Average distance (0 Sidereal Fe- Equat. Av. Grav. § Max,
Body, ceniral body {or analogous) period | centri- | diameter Mass den- | acceler. | magn, | Al-
planet i i1 in City sity | atsurf. § from § bedo
astr. min. troph. in days ki 4 3 2 | Earth
| wnits e YCArs ¢ 1 hg | glem | s )
Eﬁf"“ﬂ 1610° | 2,510 | 22107 g- 101 | 1392000 1 19890001 1,409 26,8
Mepxypii ot g c . , | ™
Mercury 0,387 37,9 0,241 87,97 | 0,206 4 879 0,33021 5,43 3,70 2,2 0,06
Berepa « i
Venus 6,723 108,2 0,613 224,70 1 0,007 12 104 4.3690 1 35,24 8,87 -4,7 0,78
3o { -
ot 1,000 149,6 1,600 365,26 { 0,017 | 12756 | 59742 5515 9.81 0,36
JIysa . x m
Moan G,00257 1 0,38440 0,0748 27,3217 1 6,035 3475 0,0735( 3,34 1,62 1 -127 0,07
‘Mapc ) et
Mars 1,524 2279 E,830) 686,98 | 3,093 6 704 0,6419 ) 3,94 3,71 -2,0 0,15
Kmmrep ) "
Jupiter 5,204 T18.,6 11,862 433259 | 0,048 | 142984 } 189938 1,33 23,86 2,7 5,60
C&T}’pi{ L S . = = - = = =
St 9,384 1433,7 29438 1 1073920 | 0054 | 1205336 368,30 | 6,70 10,41 0,7 0,63

*¥y JI6 pHOIMHHUX yUIaHCT H S[yHal — B CPCIHCM IPOTHBOCTOAHHH.
*#) For outer pianets and Moon — in mean opposition.
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