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1. OnpepeneTte Ha KakBa Abib60YMNHA TPAGBa Aa ce oTwWANPOBA LEHTPaIHATa YacT Ha 3aroToBKa
(napue cTbKN0) 3a ornegano, ¢ anamerbp D = 250mm, 3a Aa ce noayym GOKycHo pascrosHue F =

750 mm.
8) The Galactic Center is believed to contain a super-massive black hole with a mass M=4 x10°

M, The astronomy community is trying to resolve its event horizon, which is a challenging task.
For a non-rotating black hole, this 1s the Schwarzschild radius, R, = 3(M/M ) km. Assume that we
have an Earth-sized telescope (using Very Long Baseline Interferometry). What wavelengths
should we adopt in order to resolve the event horizon of the black hole? The Sun is located at 8.5

kpc from the Galactic Center.
12. Teneckorn ce Hammpa B €1Ha OT CIEeJIHUTE JlarpaH:KeBHM TOUKM Ha cHcTeMaTta 3eMs —

CreHue: 14 mwm LS. Toll Moxke 1a HAOMIOIaBa BREB BHIIIMATA 00JacT W HAail-OMm3Kara
yITpaBHuoNeToBa oonacT. KaksB MIHIMATIEH pa3Mep TpsAOBa da MMa TO3H TENEeCKOT, 3a J1a
MOXEe Ja perucTpupa IepHoJINYHOTO MpPEMECTBAaHE Ha 3eMmATa, B paBHIHATA HAa

CKIINIITHKATA, NPeI3BIKaHO OT I'PaBHUTAIIIOHHOTO BIITAHIEC Ha HYHaTa‘?
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1. Telescope. On the observational round you will use a simple Newton-system telescope with the
mirror diameter D =125 mm, focal length F = 1025 mm and 3 eye-pieces with focal lengths
f; = 12 mm, f; =25 mm and f; = 38 mm. Find on what distances (Ax; =, Ax, =, Ax3 = in vertical
direction on the middle figure) it is necessary to move the corresponding eye-pieces (1,2,3) to
readjust the telescope from observation of the sky objects to observation of a monkey sitting at a
distance L = 50 m from you. (Your answer should have both formula and numerical values.) What
eyepiece is the most suitable for observation of the monkey? Why?

Addition for B group.

1+B. Telescope. L =50 m as before, but now the monkey is running directly towards you (to steal
something to eat) with a speed v = 3 m/s. Find the rate (in mm/s) of moving the most suitable eye-
piece for readjusting the telescope to keep the monkey in focus.

Janaga 1. Haomogasame CabHIIETO, IPOSKTHPaHO BEPXY XapTHCH CKpaH, C IOMOIITA Ha
Teneckon pedparrop. IIspBo momxyuasame doxycupaHo H3odpaxenne Ha CIpHIIETO €
muaMeTsp di Ha pascToAHHE X 0T okyaApa. Caenx Toa moxyuasaMe dokycupano
u300paxcHHAe Ha CIBHIETO © AHAMETED d2 Ha PasCTOAHHE X2 OT OKY/IAPa. AKO Ha CBIHA
TEIECKOI TOCTAENM TEMeH GHITED u norneaHeM KeM CIBHIIETO HATIPAEO IIPE3 OKYIAPa, ¢
KAaKBO VBETHUCHHE ITTe HAOTHIaBaMe

Caprueto?
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3 3apaua. Acrtepoua. Pasmomarame ¢ Teneckon, ¢ quaMerhp Ha oOektuBa 60 cM u (POKyCHO
pascrosiare 7 M, obopyaBan ckc CCD kamepa, umaia pa3mep Ha mukcena 12 um u KBaHTOBa
edexruBHOoCcT 60%. C Tenmeckoma ce HabmogaBa actepoun ot 18.5™ ¢ romsima momyoc Ha
opburata 4 AU u pasmepu 10 kM, KoiiTo € B Omo3uiysi, 0OUKAaJISI] O KPbroBa opoUTa OKOJIO
CIBHILETO.

e KakBa e MakcuMmanmHaTa MPOABDKUTEIHOCT HA EKCIO3UIUATA C KOSATO MOXEM Ja
CHMMaMe acTepom/ia, Taka 4e 00pa3bT My J1a HE € Pa3MUT BbpPXY Kaabpa?

e Ille MoeM M J1a TO perucTpupame ako GoHBT Ha HebGeTo e paeH Ha 20M/arcsec??

e OO0scHeTe Ka4yecTBEHO KaK BIMSHUETO HAa 3eMHaTa aTMocdepa Ou nmpoMeHmsio Bamms
OTTOBOP.

[Tostesna nadopmanms:
- KBantoBata edexTuBHOCT ce neduHUpa KaTo dYacTra OT (DOTOHUTE, KOHWTO CE
PETUCTPHUPAT OT €AMH MPUEMHHK Ha CBETJIMHA.
- 3maeM, e ot 3Be3gara Bera (0™) Bcska cekynma mpucturat 10 000 ¢orona Ha
KBaJIpaTeH CAHTUMETBD.
- Cunrame, 4e MOKEM JIa PETUCTPUPAME acTEPOUIa aKO OT HETO ca MaHaJIH IMOHE 3 IIbTH
noBeye GOTOHH, OTKOJIKOTO OT poHA HA HEOETO.

Question 1.

In Figure 1, part of the constellation of Ursa Major is shown. It was taken with a digital
camera with a large CCD chip (17mm x 22mm). Find the focal length, f, of the optical
system and give the error of your results.

Figure 1. Part of the constellation of Ursa Major.

Dubhe a UMa 11 03 +6145 1.79 -0.7 +1.06 KOIIlI
Alioth e UMa 12 54 45557 178 -02 -0.02 AOp
Mizar ¢ UMa 13 24  +5456 2.09 +0.0 +0.03 A2V

Alkaid n UMa 13 48 +4919 186 -19 019 B3V



