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Bceapmanckas onmumnuaza
®uzuka

Munapmas rpynmna

1. Bmons pexu pacmnonoxensl gepeBHu A, B u C, cumras BHU3 1O c @

teyeHuio. Paccrosuue ot A mo B rakoe xe, kak ot B mo C. B nepesne B ﬁA Ve

peKa pacurupseTcs, U CKOPOCTh Te4eHHUA yMeHbIIaeTcs BaBoe. [3-3a 5- —

aTOro mosydaercs, 4To ecau u3 C B B moropnas mozka uzer 1 gac, To B é
IpofioJDKeHue Toe3aku u3 B B A pmurcs yxe 2 gaca. CKOJIBKO JIUTCA

moesnka Ha TOM e jonke u3s A B C?

2. lllects pesucrops conpoTtusieruamu Ri=1 Om, R2=2 Om, R3=3 Om,
R4=4 Om, R5=5 Om i Re=6 OM coepuHeHBI C HCTOYHUKOM IIOCTOSHHOTO
HanpsokeHua Uo=5,1B. Mexzy pesucropaMu MOAKIIOYHIN 1BA

BosbTMeTpa u amnepmerp. Ompezenure ux nokasanus Ui, Uz u L.

ITpubops! cunTaiite UieaIPHUMU.

3./lBa OLMHAKOBBIX LIEPIIABbIX KUPIIMYA IOJOXWIN Ha AHO akBapuyMa (puc.l). Ilocie sToro B akBapuym
CTaly HaJIWBaTh BOAY. 3aBUCUMOCTH CHUIbI F maBjeHus Kuprnudyeil Ha JHO aKBapHyMa OT BBICOTHL h cios
HaJIUTOM Bombl m300pakeHa Ha rpaduke (puc.2). Ompemenurte AJMHBI a, b U c pebep Kupnudeil u

IIJIOTHOCTH P MaTe€puaia, 13 KOTOPOTO OHU M3rOTOBJIE€HBI.
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4. TenmonsoIMpOBaHHEIH COCY/, 0 KpaeB HAIIOJHWIN BOOM mpu TemnepaType to=20°C. B Hero onmycruan
QTIOMUHUEBYIO JleTab, HarpTyio g0 temmneparyps! t=100°C. [Iocyre ycTaHOBIEHUS TEIIIOBOTO PaBHOBECHS
TeMIIepaTypa BoAsl B cocyze crana t1=30,3°C. 3arem Takoi e dKCIIepUMEHT IIPOBEJH C ABYMA AeTaIIMu. B
5TOM CJIy4ae II0CJIe YCTAaHUBJIEHHUA B COCYZe TeIIOBOTO PaBHOBECHA TeMIIepaTypa BoAbI cTaa t2=42,6°C.
Yemy paBHa yzenbHasA TEIVIOEMKOCTD ¢ amioMunus. [Inorrocts Bogsr po=1000xr/m3, ee yaenpHas

tersoeMKocTh c0=4200/1x/(xr.°C), mnorHocTs amomunus p=2700kr/m3.



Bceapmanckas onmumnuaza
®uzuka

Crapmas rpymnma

1. B BepTHKaIBHOM COCyZie IO/, TsKeJIBIM IIOPLUIHEM U IIPU TeMIlepaType OKpYy>Karoulei
cpeAbl HaXOAUTCA OLHOATOMHBIN HAeanbHBIN ras. IlopuieHb MezAjleHHO CMeNIAIOT M3
IIOJIOXKEHWA paBHOBeCHd, NMOZHWMas ero Ha Beicory H. 3atem moxumparorcs, Ioka
TeMIlepaTypa ra3a B COCyZie CHOBA CTaHeT PaBHOH TeMIlepaType OKpy:Kalollleil Ccpezbl.

ITocie sToro COCYyJ, TEIVIOM3O0JIMPYIOT M IIOPII€Hb OTIIYCKAIOT. Ha xaxoe PacCcCTOAHIIE

ONyCTUTCS IIOpIIEHbh K TOMY BpeMeHHU, KOIJa ero KojeOaHUA IIpeKpaTATCa?
TemroeMKoCTAMHU cOCyZia ¥ OPIIHA MOXHO IpeHe6Opeus. /laBieHre BO3myxa CHApYX U

CYUTATh MaJIBIM.

2. Ha Bricote 2R Haz ropu30HTaJbHOM IIJIOCKOCTBIO Ha T'MOKOM HEBECOMOI BepeBKe

pauHoit 2R moxBemeHn ManeHBKMII Tpy3 Maccoii m. Kakylo HauMeHBIIYIO ERl
TOPU30OHTAIBHYIO CHJIy HYXXHO IPWIOXKHTh K IMJIMHIPY paguycoM R, 4T0OBI ] -

MeIJIEHHO ITPOTOJIKHYTH €TI0 II0J, 3THM MaATHHUKOM? TPEHI/IH HeET.

3. IllkoxpHUK 3aMeTHJ, 4YTO ChepUIeCKHi IIy3bBIpeK BO3Zyxa aAuaMeTpoM di=l MM BCIUIBIBAaeT BBOZE
mwIoTHOCTBIO P1=1 r/cM® co ckopoctsio vi=0,5 cm/c. Ilyssipek suamerpoM d2=2 MM BCILTBIBA€T CO CKOPOCTHIO V2=2 CM/C,
a chepryeckas MeTanInIeckas pobrHKa Takoro xe guamerpa (d2) mwiotHOCTBIO P2=5 I/CM? TOHET CO CKOPOCTHIO V3=8
cm/c. C KaKkoi CKOPOCTBIO OyZieT BCILIBIBATH B BOJe IIJIACTMACCOBBIHM WIAPUK IIOTHOCTBIO Pp=2/3 r/cM® 1 muameTpoM
ds=3 mm? CuuTaiite, YTO XapaKTep 3aBHCHUMOCTH CHJI COIIPOTHUBIIEHHUS JBIDKEHUIO OT CKOPOCTH U IZHaMeTpa LIapHKa —
CTeIIeHHOM, U JJIA BCeX YKa3aHHBIX TeJl OJUHAKOB.

—

4B cxeme, M300pa)keHHON HAa PUCYyHKe, B HAa4YaJIbHBIH MOMeHT Kiaio4 K K

pasomkHyT. KaTymka ¢ uHIYKTUBHOCTBIO L ob6iazaer oMudYecKuMm

conporusnenuem r. Kakoil sapsz mporeder uepes mepembruky AB mocne &

3aMBIKaHUA  kaooda?  BHyTpeHHMM — comporuBieHumeM ~— Oarapen U L r

COIIPOTHUBIEHUEM IlepeMbIYKu IpeHeOpeys. M3pectHsl Takxke OJC

HUCTOYHHKA - € U conpoTusieHusd R u r peauctopos.
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in the fact that if the motorboat travels from C to B in 1 hour, then from B to A it goes in 2 hours. How

1. A, B and C are located on the river banks, along the stream (see

fig). The distance AB is equal to the distance BC. At the point B the

river widens, the speed of the current decreases 2 times . This results

much time will motorboat travel from A to C. The proper speed of the motor boat in all cases is the same.

R R, R
2. Resistors Ri=1 Q, R»=2 Q, R3=3 Q, Rs=4 Q, Rs=5 Q 11 Re=6 Q are — : )
connected to a source with constant voltage Uo=5,1 V. The schemes @ e @
contains two voltmeters and one ammeter. Find the readings Ui, Uy,
and I. The measuring devices are ideal. —1 |
R, R, R,
i Uﬂ o

3. Two similar bricks with uneven surfaces are placed on the bottom of
the aquarium (Figure 1). Fig. 2 shows the dependence of the force exerted by the bricks on the bottom of
the aquarium on the height h of the water in the aquarium: Find the a, b, c lengths of the brick edges and

the density pofitsn
F,N§
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4. Thermally isolated vessel at temperature t, =20°C is completely filled with water. An aluminum detail
with temperature 100°C is dropped into it. After the establishment of thermal equilibrium the water
temperature became equal to t,=30,3°C. In another experiment two aluminum bodies are dropped into
the vessel, the initial temperatures of water and details in both cases are the same. In the second
experiment the established temperature was t, =42,6°C. Find the specific heat capacity of the aluminum.
The density of water is p, =1000 kg/m 3, specific heat capacity of water- ¢, =4200] /( kg -K), aluminum
density- p, =2700kg / m3.



Senior group

1. A monatomic ideal gas is in a vertical cylindrical vessel under heavy piston at room
temperature. The piston is slowly raised from the equilibrium position by H and
temperature of the gas again equals to the room temperature. After that the vessel is
thermally isolated and the piston is released. Find the decrease of the height of the

piston when the oscillations will cease. Ignore the heat capacities of the vessel and

piston, as well as the outside air pressure.

2. A small ball with a mass of m is hanging from the height 2R above the
horizontal plane by a flexible weightless rope of length 2R. What is the _E]H_

minimal F force which must be applied to cylinder of radius R so that it will J m

slowly pass under the ball? Friction is negligible.

3. The student noticed that the air bubble with diameter d: = 1 mm rises with speed vi =0,5cm /s in a
water with density pi=1 g/cm3, the bubble with diameter d2 = 2 mm rises with a speed v2=2 cm /s, while
the metal ball with the same diameter (d2) and density p2=5 g/cm? is sinking in the water with a speed vs =
8 cm/s. What will be the speed with which will rise a ball with a diameter d3=3 mm and a density p=2/3
g/cm3in a water. Consider the dependence of the drag force in the liquid on the speed and diameter of the

balls is power like and is the same for all cases.

4. Initially the key K in the scheme depicted on the figure is off. The ohmic e
resistance of the coil with inductance L is equal to r. Find the charge which Ri l Ri |
will pass through the connection AB after switching the key K on. The T4 B

internal resistance of the battery and the resistance of the connection AB

are negligible. The EMF of a battery is €, the resistances of the resistors are ol ’

shown on the figure.



