TonmHa

SBagaga 1. Kapane na KbHKI BbPXY 3aMPb3HAJIO €3€PO WU YeTeHe ¢ pa3dbupame

Kurenure na maiko cesio B Hoperus 3umuo BpeMe ce 3a0aBjsgBaT Jia KapaT KbHKU BbPXY
3aMpb3HAJATA ITIOBbPXHOCT Ha OJM3KOTO e3epo. /lebemuara Ha Jiefga ce yBeJandaBa IOCTEIIEHHO
pe3 Is1aTa 3uMa, JTOKATO TeMIepaTypaTa Ha Bb3ayxa e o nysnara. Cjesl BCeKr CHErOBAJIEK,
JTOOPOBOJIITY ITOYUCTBAT CHETa OT Ta3W YACT Ha 3aMPb3HAJIOTO €3€pO, BbPXY KOATO Ce KapaT KbHKH.
B xost wacT Ha €3epoTO — MOYUCTEHATA WU HEIOYMCTEHATA OT CHST, B Kpas Ha 3uMara jedemHara
Ha Jiejia e no-rojagMa’ Aprymentupaiite orrosopa cu. (1,0 1)

Bagaga 2. DoTOHEH TOILIMHEH JIBATATE]I

PaborHoTo BerecTBO Ha TOIIMHEH JBUTATEN € ra3 oT ¢poronu. OCHOBHA BEJUYNHA € IIBTHOCTTA HA
BbrpentHaTa My eneprust u (1) = aT* (BbTperHaTa eHeprus Ha eIUHUIA 00eM), KbieTo ¢ = 4o/ c.
Hassiranero Ha raza ce maBa ¢ u3pasda p = (1/ 3)u( 7). PaborausT UK'bJI HA TOIJIMHHUS JBUATATE]T
BKJIIOYBA CJIETHUTE TPOIECU: U30TEPMHO pasiupenue 1-2 npu temneparypa 17, KATO 00eMbT ce
yBeJIMYaBa JIBa II'bTU, N30XOPHO MOHUKABAHE HA TeMIeparypata 2—3, IIpu KOETO Ce JTOCTUTA
Temrieparypa Ts, cjaeaBa n30TepMHO CBUBaHe 3—4 10 HavdaHuA 00eM V) M IMUKbIBT ce 3aTBaps C
n3oxopuus uporec 4-1. Temneparypure Ty u T, cboTBeTCTBAT HA I'PAHUIIATE HA BUIUMUS CIIEKTHP
400 nm u 700 nm, 3a KOUTO U3JIIBLIBAHETO HA AOCOJIIOTHO YEPHO TSAJIO € Hali-WHTEH3UBHO.

a) Ha p, V — mmarpama mauepraiire nukbia 1-2-3-4-1.[2 1.

6) Onpenesere u3pbpirerHaTa pabora A' ot poTOHHUS Ta3 3a €IUH IUK'bJI, KATO § IPEJICTABUTE
ype3 HadasHusA obem V), yMHOXKeH 1o ducyeH Koedurpent.|[4 .|

B) Hamepere 1mosryueHOTO OT ra3a 3a €JIuH UK/ KOJTUIECTBO TOILIUHA oy, CHIIO MPEICTABEHO
9ype3 HadaJHuSA 06eM V), yMHOMXKEeH 10 ducjied Koedurment. [2,5 1.]

r) IIpecmernere KIIJI 1 na Tommununs asurares. [1,5 1.

Bagada 3 (IZhO 2017.1.2) There is a bubble of radius R; somewhere in free space. With the help of
an external ionizer the soap film is quickly charged up to some positive value, then over certain
period of time the radius of the bubble ceases to change and becomes equal to R, = 2 R;. Find the
electric charge ¢, which has been acquired by the soap film, if its heat capacity and heat
conductivity are both negligible. The surface tension o of the soap film does not depend on the
temperature. The air is considered as an ideal diatomic gas.

Bagaga 4. (IPhO 1967.3) Consider two identical

homogeneous balls, A and B, with the same initial

temperatures. One of them is at rest on a

horizontal plane, while the second one hangs on a

thread (Fig. 6). The same quantities of heat have

been supplied to both balls. Are the final

temperatures of the balls the same or not? Justify

your answer. (All kinds of heat losses are

negligible.)

Bagaga 4. (IPhO 1996.1¢) A thermally insulated piece of metal is heated under atmospheric
pressure by an electric current so that it receives electric energy at a constant power P. This leads
to an increase of the absolute temperature T of the metal with time ¢ as follows:

T(t)=T,(1+a(t—t,))""

Here a, t) and T, are constants. Determine the heat capacity C, (T) of the metal (temperature
dependent in the temperature range of the experiment). (2 points)

Bamaga 5. (Callen 4.5-16) Each of three identical bodies has a temperature-independent heat
capacity C . The three bodies have initial temperatures T3> T>>T;. What is the maximum amount
of work that can be extracted leaving the three bodies at a common final temperature?
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