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1. MeTannnyeckyo NaAacTMHy COTHY/AW nocepeauHe nog MNPsMbiM YIIOM U

NMOMECTU/IN Ha TOPU3OHTA/IbHLIN HEMOABMMKHbLIN UUMAMHAP paguycom R, Kak ‘
MOKa3aHO Ha puUcyHKe. [pU KaKOM MWHUMAJIbHOM 3HayYyeHun KoadduumneHTa

TPEeHMA NOKOA MeXAy UMAMHAPOM WM NAacTUHOM cuctema bypeT HaxoauTbcA B

paBHoBecMn?

A plate, bent at right angles along its center line, is placed onto a horizontal fixed cylinder of radius R
as shown in the figure. What is the minimal value of the coefficient of static friction between cylinder
and the plate to be if the plate is not to slip off the cylinder.

2. FOPM30OHTaNbHbIA NOPLEHb C MasbiM TPEHWEM, HE3HAUUTENbHOW Maccoi M
TENN0EMKOCTbIO AE/NUT BEPTUKA/bHbIA M30/IMPOBAHHBIN UMANHAP Ha ABE NOMOBUHbI.
Kaxgas nonoBMHa UMAMHAPA COAEPMT 1 Monb BO3AyXa NPU  HOPMAasbHbIX
TemnepaType v AasaeHuu. K NopLLIHIO NOABELIMBAIOT rPY3 MacCoM m, KaK NOKa3aHo Ha
pUCyHKe. Fpy3 TAHET NOpLUEHb BHWU3 M NOC/Ie HECKOIbKUX KoJlebaHWUit ocTaHaBMBaeTCA
B COCTOSIHMM MOKOA. BO CKONbKO pa3 M3MeHWUTCA obbem BO34yXa B HUMKHEMN YacTu
UMAMHAPA NOC/e YCTaHOBeHUs paBHoBecua? CYnTaTb Maccy rpysa o4yeHb 60bLUOA.

A horizontal frictionless piston, of negligible mass and heat capacity, divides a vertical insulated
cylinder into two halves. Each half of the cylinder contains 1 mole of air at standard temperature and
pressure. A load of mass m is now suspended from the piston, as shown in the figure. It pulls the
piston down and comes to the rest after a few oscillations. What is the ratio of the volume of the
compressed air in the lower part of the cylinder and its initial volume if m is very large?

3. Pesnctop R ¥ KaTywka WHAYKTMBHOCTM L nocnenosaTeNbHO L R
coeaunHeHbl ¢ baTapeen V yepes BblKAtoYaTeNb. CHavyana Lenb Pa3soOMKHYTa,
a B HEKOTOPbI MOMEHT K04 3amblKaeTca. Yemy byaeT paBeH TOK, Korga

||
MarHUTHasA 3Heprusa B KaTyllKe AOCTUrHeT Makcumyma? Korpga 6yaet [
HanbOo/bLLIEN CKOPOCTb HapacTaHMA AXKOyAeBa Tenia B pe3ucrope? 14

A resistor R and an inductor L in series are connected to a battery V through a switch. The switch is
closed. What is the magnitude of the current flowing when the rate of the increase of magnetic
energy stored in the coil is at a maximum? When will the Joule heat dissipated in the resistor change
at the fastest rate?

4, Alicbepr, BbICTynamOWMN Hag BOAHOM MNOBEPXHOCTblO Ha 10 m, npenctaBnsetr coboi
BEPTUKA/NIbHO PACNONOXKEHHYIO MNPaBUNAbHYIO nNpuamy. [lpeHebperaa NOObIM  BbIHYXAEHHbBIM
OBUXEHMEM BOAbl, HallauTe nepuog manbix KonebaHuin ancbepra no BepTMKaan. MNAOTHOCTb NbAa
900 Kr/m3.

An iceberg is in the form of regular prism of which 10 m shows above the water surface. Ignoring any
induced motion of the water, find the period of small vertical oscillations of the iceberg. The density
of ice is 900 kg m3.



