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IIpemgucaoBue

Hacrosmuii cOOPDHMK COZEPKHT 3aka4M IO BCEM pasjiesiaM 3jeMeHTap-
HOTO Kypca Pu3uKH.

B c60pHHMK BKJIIOUEHH 337laYl PAsHOM CTelneHH CIOKHOCTH, YTO II03BOJISET
MCIOJIb30BaTh Noco0Ke Kak B 061eo06pa3oBaTeibHBIX IIK0AX, TAK U B I'MM-
Ha3WAX, THLEAX U KoNJemxax.

Bce 3agaun o6beanHeHH B NATH pasaenon: «MexaHuka», «MonerynspHas
¢dusnka ¥ TepMOAMHAMMKA», «3NeKTpoMarHetmaMm», «Onruxas u «AToOMHas
¥ AjepHas ¢uanKa». BHYTpH pasziesoB 3aaa4d paclojiaraloTcs IO TeMaM.
B xoHIDe KakJo# TeMBl HMeeTcd CBOAHAA Tabnuna, B KOTOPOH NpuBeJeHHI
dusryecKne BeJTHUYMHEL, eINHHIIL MX N3MepeHusi, OCHOBHBIe (GopMYJIHI 1 3a-
KOHBbI, Heo6xX0JMbIE [IDH PelIeHKH 3aJja4 110 JAHHOH TeMe.

Pacmonoxesne 3az1a4 B Ka)XLoi TeMe onpeaeasieTcA NPUHIIMIIOM «OT IpoC-
TOTO K CJIOXKHOMY#, C IIOCTEIIEHHEIM BBEJEeHMEM HOBHIX IIOHATHH, YCJI0XKHe-
HUEM IIPHEMOB ¥ AJITOPDHTMOB PelIeHus.

Ins sagady, IoMeYeHHBIX KPYKouKkoM (10.62°), TpebyeTcH He TOJBKO yBe-
peHHOe 3HaHue MIKOJBHOTO Kypca PHU3MKM M MaTeMaTHKM, HO H CMeKAaJIKa.
3Be3nouroii (2.99%) oTMeueHHB 3ajauM, BRHIXOAAIINE 32 PAMKH HIKOJbHON
TIIPOrPaMMBI.

Bénbwiasa yacTs 3a7a4 cHaGXKeHa OTBETAMM, NPEACTABJEHHLIMM B aHAJH-
THYECKOM BHJle, 4TO o6ecnieunT GoJiee KaueCTBEHHEI CAMOKOHTPOJIbL ¥ 06Jer-
YHT DOMCK OIIKOO0K.

B xoHIle KHUTH NpPHUBeJeHHbl TaGMUIBI JAHHEIX, HEOGXOMMMEIX NJIA pelle-
H¥A 387a4, OCHOBHHEIe GH3NYecKHe NOCTOAHHBIE M IIepMoANYecKasa Tabauia
xuMuYeckux aaeMeHTOB [[. 1. Mengeneena.

Sagaun, cocTapasoue cGOPHUK, ABAAIOTCH B OCHOBHOM KOJIJIEKTHBHBIM
TPYAOM npenojaparejeii pasJAMYHBIX By30B ¥ IIKOJ. ABTODHI IIPUBEJIH B CHC-
TEMY 3TOT 3HAUYMTEJLHHI 10 06beMYy U COAep)KaHHIO MaTepdas, AOIOJHUB
€ro OPHTrHHAJLHLIMH 3alaYaMu. ) :

ABTOpH BHIpaKAIOT MIy6oxyIo 6aaroaaprHocts goneary MOTH B. E. Beio-
HYYKHMHY, HeMaJIo CIOCOOCTBOBABIIIEMY YAYYIIEHHIO KHUTH.



Mexanurxa

1. Kumematurka

JdnanHa, BpeMsa, CKOPOCTh

1.1. Cpeaunit paguyc 3emnu paBen npubausurtensuo 6400 kM. Bripa-
3UTH 3TO PACCTOSAHME B METpaXx.

1.2. Kocmuuecknit kopabab «BocTok-5» ¢ Banepuem BrikoBckuM Ha 60p-
Ty 81 pas obneren Bokpyr 3emun (R; =~ 6400 xm). Haiiti paccrosiuue, npoii-
JeHHOe KopabieM, cuurad op6UTy KPYroBoil M OTCTOAIEH OT MOBEPXHOCTH
3eMym Ha paccTossHue h = 200 kM.

1.3. Bo cronbko pas paguyc 3emian (Ry ~ 6400 kM) 6onblie pacCTOSHUS
mexay MockBoit u ITerep6yprom, koTopoe paBao 640 xm?

1.4. ManpuMK pemuJg M3roTOBUTH Iiobyc, AMaMeTP KOTOPOrO B MWMJLIH-
apA pas3 Menbie guaMeTpa 3eMian. IloMecTuTcs U Takoii riobyc B KiaaccHoi
komHaTe? OTBeT 060CHOBATE.

1.5. Kakyio 1osi0 3eMHOTO paguyca COCTABJAAET BHICOTA CAMOI BRICOKOM
rops! Ha 3emiue — JBepecTta. Bricora IBepecra okono 8800 M,

1.6. JocTaToyHO n¥ OAHON KATYIIKM, YTOGHl MOJYYUTH KYCOK HHUTH B
MUJJIMOHHYIO AOJNIO JJIMHBL 2KEeJe3HOJOPOKHOTO NYTH MeXay Mockeoil u
IIeTepGyprom? Inuna mBeitHoil HuTH B KaTymkKe pasaa 200 M, paccTosune
oT Mockss! g0 Iletep6ypra — 640 kM.

1.7. Kak onpezennTs Npyu MOMONIM MaciiTabHOM JMHEHKH JUaMeTp OJH-
HAKOBBIX MIBeHHBIX UIroOK?

1.8. Ha nosepxHocTH BoAbl pasnuin HedTs o6bemom V = 1 M3, Kaxyio
IAomanhb 3aiiMeT HeTAHOE TISATHO, eCJIM ToauMHa cioa d = 2,5 + 1075 Mm?

1.9. Ky6, o6bem xoToporo paBen 1 M3, paszenuay Ha Ky6MKH 06beMOM
1 mm3 xaxasrit. Kaxo#t AJMHHBI psAA NONYYUTCA M3 3THX KYGHKOB, IJIOTHO
YA0XeHHBIX APYT K Apyry?

1.10. [eBouKn caeJany CHErOBHKA, & MAJILYNKH COOPYANUIN TOYHYIO €ro
KOIIMIO, HO B Ba pa3a Goxbueit BHICOTH. Bo CKoMBKO pas 06bem Konuu 6op-
me o6’bema opuruHana? o ; -
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1. KnunemaTuka

1.11. Cpeansas npoAo/KUTENbHOCTh KM3HM YeJoBeKa B Hamel cTpaHe
paBsa 60 rogaM. Bripa3uTh 3TO BpeMd B CEKYHAAX.

1.12. Bo ckonbKo pa3 nepnoj obpamenus: 3emian Bokpyr Connna 6onbme
nepuojia o6painenusa 3eMau BOKPYT coGcTBeHHOM ocu?

1.13. Ky6, o6bem KoToporo pasen 1 M3, pasfenunn Ha Ky6UKH 06beMOM
1 M3 kaxawiit. CKOJIBKO BpeMeHH TIoTpe6oBaIochk Onl A1 TOro, 4Tobnl yio-
JKHUTb UX B PAJl, €CAN HA VKJIAJKY OJHOT'0 KY6HKa yxoguT 1 c?

1.14. Kakyio ckopocTb (B KujoMeTpax B 4ac) JOJIKEH Da3BHBaTh pe-
aKTMBHBI caMoyeT, uTo6GLI OHA 6blIa paBHA CKODOCTH 3ByKa B BO3AyXe
v=340m/c?

1.15. Cxopocts uctpeburens MUT-21 pasua 611,1 m/c. Muposoii pe-
KOpJ CKOpPOCTH IIpM CIycKe Ha Jjbl)kax — 217,7 kM/4. Bo cKoIBKO pas cxo-
pOCTh ucTpebuTeNsa 60MblIe CKOPOCTH JIBIXKHUKA?

1.16. Cpeanss cropocts ABKeHnsa 3eMiu BOKpyr Connna v = 30 xM/c.
Kaxkoil nyTs Ipu 3TOM ABUKEHNHU NIPOXOAUT 3€MJA 38 CYTKK?

1.17. 3a xakoe BpeMa IJIBLIBYIIWH IO peKe IJIOT NpPOR#AeT PacCTosiHHE
s = 150 M, ecay ckopocTh ee Tedennda v = 0,5 m/c¢?

1.18. IHaccaxwupckuit camoner TVY-104 mnponeraer Haj TOPOAOM 3a
t = 2 muH. IIpoTAXKEHHOCTH I'OPOAa B HANIPABJIEHMM II0JIeTA CaMOJIeTa paBHA
30 ¥M. OmpeAeanTsh CKOPOCTD ABMYKEHHS CAMOJIETA ¥ BHIDA3UTH €€ B MeTpax
B CEKYHJY ¥ KHJIOMeTpax B 4ac.

1.19. Dkcnexaunua MarennaHa coBepluMJa KPYroCcBeTHOE IiaBaHMe 3a
t; = 3 roaa, a Opnit l'arapun obieren semMHol map 3a t, = 89 mus. IlyTs,
npoiiieHsslii MarennasoM, MOXKHO CYUTATH NPMGIN3MTENBHO BABOE GOJb-
mwKM. Bo CKOJBKO pas 1 cpeaHAs CKOpPOCTh nojeTa ['arapuHa IpeBHIIaeT
CpEeJIHIOKI CKOPOCTh NiaBanua Maresnnrana?

1.20. Mononoit 6aM6yK 3a CyTKH MoxkeT BhipacTu Ha 86,4 cM. Ha cxons-
KO OH MOJKeT BhIpacTH 3a 1 ¢?

1.21. JonycTuM, 4TO TOAMIMHA JbJa B IPYAY YBeIMUUBAETCS B CPeJHEM
Ha 5 MM B cyTKH. KaKkoil cTaseT ToAmMHA abJa 3a Heeslo, eCJIM ero epBo-
HavaJibHas ToJamuHa 2 cM?

1.22. C xaxoit CKOPOCTLIO JOJXKHA ABUTaThCA HedTh B Tpybonposoae ce-
yenueM 100 cM2, yTo6H B Teuenue yaca npotekano 18 M3 nedptu?

1.23. Mo 6ukdopaoBy MHYpPY (CHeMUaIbHBIH OIHYD, CTOPAIOIIHi ¢ He-
60nbIION CKOPOCTHIO) IIJIAMS PACIpPOCTPAHSAETCH C IIOCTOAHHOHN CKOPOCTHIO
v= 0,8 cm/c. Kakoil AnHHH WHYD HeoGXOAMMO B3ATh, YTOOHI NOAXKUral0-
Uil ero yesnoBeK Mor oTGe;xarh Ha GesonacHoe paccrosHue s = 120 M, moka
njaaMsa He AOHAET 10 B3PHIBYATOro BelllecTBa? CKOPOCTH yesoBeKa Uy = 4 M/c.
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Mexanauxa

1.24, Ha nopory ot Mocksh g0 Ky6unku (I = 63 kM) maccaxup sneKT-
puuku TpatuT ¢t = 14 10 MuH. CpefHsAsi CKOPOCTh ABMKEHMS JJEKTPHYKH
v =70 kM/4. Kaxoe BpeMs 3aHUMAIOT OCTAHOBKH?

1.25. Asro6yc, ABHraBIIMICA CO CKOPOCTHIO U = 50 KM/4, IPOCTOA Iie-
PeZ 3aKpBITHIM XeJe3HOJOPOKHEIM niepeessioM ¢t = 1,5 Mmun. C Kako# cKopo-
CTBIO OH JAOJKeH NPOAOJKUTH ABMKeHHe, yTo6hl He BHIGUTHCS W3 pacmuca-
HHUA, eCHU PacCTOSAHHMe OT Niepee3sia A0 GiMykaiilmeil OCTAHOBKM MapuIpyTa
[=3,75 gkm?

1.26. Iloean npowen nyts [ = 200 kM. B Teuenne Bpemenu £; = 14 oH
ABUTaJicA CO CKOPOCThIO v; = 100 KM/4, 3aTeM cAenal OCTAHOBKY HA BpeMsi
t, = 30 MuH. OCTaBILIYIOCA YaCTh NYTH OH IeJ CO CKOPOCThIO Ug = 40 KM/4.
Kaxosa cpefssisi CKOPOCTEL ABHXKeHHUd nioeana?

1.27. OnpenenuTs CpemHIO CKOPOCTh [OE3fa, ecq¥ NepBYIO NOJOBUHY
OYTH OH IIIeJI CO CKOPOCTHIO Uy = 50 KM/4, a BTOPYIO IIOJIOBHHY IIyTH — CO

CKOPOCTBIO Uy = 100 ¥M/4.

1.28. [Ba aBTOMOGMIA OAHOBpEMEHHO BhlexadH u3 Mockssl B [TeTep6ypr.
Onws aBTOMOOUIL NIEPBYIO TIOJIOBUHY TIYTH €XaJl CO CKOPOCThIO Uy = 120 km/4,
a BTOPYIO ~— CO CKOPOCTBIO Uy = 80 k¥M/4. JIpyroi aBToMOGH I IEPBYIO 110JI0-
BUHY BpeMeHM exaJll CO CKOpOCThIo v; = 120 KM/4, a BTOPYI0 — CO CKOPOCTHIO
v, = 80 kM/4. Kaxoit aBTomo6uns npuener B Ilerep6ypr panbme?

1.29. AsToMo6uib fOCTABHI IPY3 M3 NYHKTA A B IYHKT B, nepeMemasch
B CpejHeM co cKkopocThio v; = 40 kM/4. BosBpamasce o6paTHO, aBTOMOGHTB
ABHTAJICA CO CPejHell CKOPOCTBIO U, = 60 kM/4. UeMy paBHa cpeiHsAs CKo-
pPOCTh ero ABMKEHHA Ha BceM myTu?

1.30. HaliTi cpeaH0l0 CKOPOCTL CaMOJIeTa, €CJiM M3BECTHO, YTO NEPBYIO
TPeTh MYTH OH JIeTeJl CO CKOPOCThIO vy = 700 KM/4, BTOPYIO TPeTh — CO CKO-
pocTeio Uy, = 500 KM/4, a MOCNEAHIO 4acTh NYTH — CO CKOPOCTHIO, BABOE
6osbiIeil cpeiHeil CKOPOCTH Ha MepPBLIX ABYX yYacTKax IyTH.

1.31. Haiiti cpeanioo CKOPOCTh N10e3a, eCIM U3BECTHO, YTO HA IIPOXOXK-
JAeHHe OTAeJbHBIX YYACTKOB AHCTAHIHM, AJWHHE KOTOPHIX OTHOCATCH Kak
1:3:4: 2, norpe6oBanuck NIPOMEXKYTKH BpeMeHH, HaXOAAILINecd B OTHOIIIe-
Hu 2 : 4 : 3 : 1, ¥ Ha moCNelHEM yYacTKe cKopocrh moesga v = 80 kxm/4.
CumnTaTh, 4YTO Ha KAXKJAOM U3 YMACTKOB II0e3/l ABUTAJICS PABHOMEPHO.

1.32. Ha gopory or Ky6HukM n0 MOCKBH BOAHTENb OOGLIYHO TDPATHT
t = 40 mua. OZHAKO B YaCH MK, YTOGH €XaTh C IPHBLIYHON CKOPOCTHIO, MY
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1. KuHemaTHKa

NPUXOAWTCHA BHIOMpaThL Apyroit mapmpyt. 3ToT Oyt Ha N = 20% aauHHee
u At = 12 MHEH 3aHUMAaIOT OCTAHOBKM. Bce paBHO OH KOHOMHT T = 15 MHH.
Bo cKOJIBKO pas ero CKOPOCTh B YaChl NHK MeHbIIIe ero 06LIYHOM CKOpOCTH?

Martepuaasnana Touxka. Cucrema orcuera.
IIyTs. Ilepemelnenue

1.33. MoxHO ¥ NPHHATH 3eM.T10 33 MaTepHaibHYIO TOYKY TIPH pacyeTe:

a) paccrosaus oT 3emuau go Conrua; 6) nytH, npodaeHHoro 3eMiaed no
opbuTte Boxkpyr CojHIla 3a MeCAll; B) AJMHBI 3KBaTOpa 3eMJiM; I') CKODOCTH
JABHKEHNSA TOYKH KBATOPA IPH CYTOYHOM BpalleHHW¥M 3eMJIH BOKpYT OCH;
1) CKOpocTH ABMKeHus 3eMiu 1o op6uMTe Bokpyr CoOJiHIA; e) ABMIKEHMA
CIIYTHHKA BOKPYT 3eMJIH; ’K) NOCaAKH camosneTra?

1.34. Mo>XHO ¥ IPHMHATL 32 MaTepUaNbHYIO TOUKY CHapsA IIpH pacyere:

a) JaNbLHOCTH moJieTa cHapsaja; 06) popMHEl cHapsijga, ofecneyumBalomieil
yMeHbllIeHHe COIPOTUBJIeHMs Bo3ayxa?

1.35. MoXHO n¥ NPHHSATL 38 MATepHAJILHYIO TOUKY *KeJIe3HOAOPOKHBIN
cocTaB ANMHON OK0JO 1 KM IpH pacyere IyTH, IPOiiIeHHOTO 3a: a) HECKONb-
KO ceXyH/; 6) HeCKOJIbKO 4acoB?

1.36. Ioean npubuin u3 BragusocToka B MockBy. PaBHuIle M nyTH npo-
WM IIPHX 3TOM JIOKOMOTHMB M XBOCTOBO# Baron? Mo:kHO nH B 3TOH 3agade
paccMaTpHUBaTh NOe3x KaK MaTepPHaJIbHyIo TOUKY?

1.37. Tloeang anmmoit | = 120 M ABMXKETCA IO MOCTY CO CKOPOCTBIO
v=18 kM/4u. 3a Kakoe BpeMs Toe3k IPOEJEeT MOCT, €CAH AJMHA MOCTa
s = 480 M? Mo>kxHO J¥ TIOE3A B 9TOH 3a7laye pacCMaTpUBATh KaKk MaTepHab-
HYIO0 TOYKY?

1.38. ITyTs n1u nepeMemenne MuI OIIaYMBaeM B Takcu? B camoueTe?

1.39. Mau ¢ BeicoTsl 1 M Haji TOBePXHOCTLIO 3eMaH 6L moAGpOLIEH Bep-
THMKAJBHO BBEPX enle Ha 2 M M ynan Ha semio. Haiitu nyTs u nepemenieRse
MAYa.

1.40. Camoner nposeren Ha cesep 400 KM, 3aTeM HOBePHYJ Ha BOCTOK M
npoaeren ente 300 kM. HaliTu nyTh ¥ mepeMeIeHye caMoJieTa 3a Bce BpeMa
nonera. HapucoBaTe TpaeKkTopuio ABHXXEHHS caMoJieTa, CUMTas, YTO ero
JABHKeHHe NPOHCXOAMJIO B OJJHOMH NIOCKOCTH.

1.41. Ha pucynke 1.1 nokasano nonoxenue rouex A, B, C, D B cucreme
KoopamHAT XOY. HaiiT KOOpANHATE BCeX TOUEK H PACCTOTHME MeXAY ToU-
kaMu Au B, AuC, AuD, DucC.
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Y! M | Y, M 4 Y’, M
30 4 30 1 304
201 A 20 20 B
B 1044 -
*101 0 10 20 X', m
—20-100] 10 20 30 X, m 0] 10 20 30 40 X, m
D %5 oC -10 1
C
-201 -20{
Puc. 1.1 Puc. 1.2

1.42. OnpenennTs KoopAMHATH ToueKk A, B, C B cucremax orcyeta XOY
1 X'0'Y’ (puc. 1.2). 3aBucAT AW KOOPAMHATEI TOYKH OT BLIGOpA CHCTEMBI OTCYE-
Ta? OnpefieINTh pacCTOSHME MEXKY TOUKaMK A ¥ B B o6enx cucTeMax oTcuera.

1.43. Ha pucysxe 1,3 nokasaHH epeMellieHHs YeThIPEX TOUEK: Ad;, AS,,
A§3 n A§4. Haiitu: a) HayasnibHOe M KOHEYHOE TIOJIOXKEHWe KaXKJIOoM TOYKH;
6) mpoeKI M0 NepeMeIleHNA KaXKA0H TOYKM Ha KOOpDAMHATHHIE OCH; B) MO-
AYyJib IepeMelieHu A KaXKa0Mi TOUKM.

1.44. B moMeHT BpeMenH £, = 1 ¢ Tes0 HAXOANIOCH B TOYKE TIPOCTPAHCT-
Ba C KOOpAMHATaMK x; = —2 M; y; = 2 M. K MOoMeHTY Bpemenu ¢, = 3 ¢ Teso
TIepeMecTHsIOCh B TOUKY C KOOPAMHATAMYU X, = 3 M, Y, = —3 M. HaiiTi Bpems
ABVKeHUs Tesa. YeMy paBHA NpOeKIUA MepeMelleHus Ha och X7 Ha och Y7
YeMy paBeH MOAYJib epeMeILeHua Tesa?

1.45. Ha pucynke 1.4 nokasaHa TpaeKTOpHUsS ABHMIKEHHS MaTepHMaIbHOH
ToukM. Ee HauanbHOe nojioxkenne — A, KoHeuHoe — C. HailTu npoeknum ne-
peMelIeHMs TOYKM Ha ocu X M Y, MoAyJIb nepeMellieHus ¥ NIyTh, NpoijeH-
HBIi TOYKOM.

1.46. Ise Touxku A ¥ B ABMKYTCA 1O TPAEKTOPHAM, TOKA3aHHLIM Ha pH-

cyHke 1.5. HaiiTn KoOpAMHAaTH nepeceueHusi TpaekTopuii. IIpn kakoM ycio-
BUM BO3MOXKHA BCTpeda Touek A u B?

Y,m
31—A§',
AS - Y,mh Y, M|
=8 B c B
1 3t+- 34
]
-3-2-10[ 1 2 3 4 [X,m 2 X 24
Sgl |, Ady 1+-44 : 1{ da
Ca ] 1
0 1 2 éX,M 0 1 2 3X,M
Puc. 1.3 Puc. 14 Puc. 1.5
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1. Kunematuka

IIpamMoanHeliHOe paBHOMeEpHOE
ABHKEHHE

1.47. Marepuanpnasn TOYKa ABHIKETCH TAK, YTO KOODAMHATA N3MEHSIETCS
CO BpeMeHeM 10 3aKoHy: x = 5t1. UeMy paBHa CKOPOCTH MaTepuaIbHOH TOY-
ku? Kakoit nyTh npoiiger Touka 3a 2 ¢ gpvxxenusa? Ilocrpouts rpadpuku 3a-
BHCHMOCTH: a) CKODOCTH OT BpeMeHH; G) NyTH OT BpeMeHH.

1.48. 3axon ABMKeHMA MaTepHaIbHON TOUKM MMeeT BuA: X = 10t. Onucars
XapaxTep ABM)KeHMA: HAWTH HauaJbHYI0 KOOPAWHATY TOUKHM (HAYaio orcye-
Ta BpeMeHH t; = 0); KOODAMHATY TOYKH B MOMeHT BpeMenu ¢, = 10 c. HaiiTn

MOJYJb ¥ HanpaBjeaue CKopocTu. HapucoBaTh TPaeKTOPHIO ABHKEHHUA TOY-
ku. ITocTpouTs rpadmky 3aBUCHMMOCTH VU, (t) 1 x (t). OnpenennuTs rpadpude-
CKHM MOMEHT BPeMeHHM, KOTAd TO4Ka 6yeT uMeTh KOOPAURATY X, = 80 M.

1.49. MarepuanbHasd TOUKa ABUXKETCA PaBHOMEPHO BAOJb ocM X Tak,
YTO B HaYaJbHBI MOMeHT BpeMeHnH (f, = 0) ee koopAuHaTa x, = 10 M, a yepes

= 2 MuH ee KoopauHaTta x; = 250 M. C KaKoii CKOPOCTBIO ABHIKETCA TOY-
Ka? 3anucaTh 3aK0H ABHIKEHHA TOUKH X (1).

1.50. MarepuanpHas TOYKa ABUMKETCH DPABHOMEPHO BAOJb ocM X Tak,
YTO B MOMEHT BpeMeHn ¢; = 1 c ee KoopAMHATa x; = 5 M, 8 K MOMEHTY BpeMe-
HU t, = 5 c ee KoopAMHATa X, = —3 M. HaiiTi CKOPOCTh ABMIKEHHS TOYKH.

3amnMcaTs 3a8KOH ABIKEHUs TOUKM x (t). HaiiTh nepeMemjeHre ¥ NyTh, NpoH-
JeHHBI TOYKOM, 3a n100ble At = 2 ¢ ABHXKEHUA.

1.51. 3axkon gBM>KeHMA TOUKM mMMeer BuA: X (t) = 2¢ — 1. OnpesenuTs:
a) KOOPAMHATY TOYKH X, B MOMeHT BpeMeHu ¢; = 0; 6) KOOpAMHATY TOYKH X;
B MOMEHT BpPeMeHH t; = 1 ¢; B) nyTs, NpoiiieHHBIH TOUKO# 3a BpeMsa ¢, = 1 c.

ITocTpOHTL: TPAEKTOPHIO ABMKEHMA TOYKH; rpadMKM 3aBHCHMOCTH OT Bpe-
MEHM KOOPAMHATHI, IYTH ¥ CKOPOCTY TOUKH.

1.52. Tlo ocn X pgBMKyTCA ABe TOYKH: NepBas IO 3aKOHY x; = 10 + 2t,
BTOpas IO 3aKOHY X, = 4 + 5t. B KaKoi MOMeHT BpeMeHM OHM BCTPETATCA?
PewmnTes 3ajiauy aHanUTHYECKHN U rpadudeck.

1.53. U3 nysxTa A B IyHKT B Bhlexajsa aBTOMAIIMHA C IIOCTOSHHOM CKO-
poctsio v; = 80 kxM/4. Cnycra At = 15 MuH u3 nyHKTa B B NyHKT A BhIeXan

BEJIOCHIIEANCT C IIOCTOSSHHOM CKOPOCTHIO Uy = 20 KM/4.

1 B nogobHKEIX 3anMCAX, eCIU HeT APYFHX YKasaHui, YHCAOBRIM M BYKBeHHEIM KO-
aduumenTAM CllelyeT NPHINCHLIBATL TAKHEe PAa3MEPHOCTH, 4yro6bl IIpH NOACTAHOBKE
BPeMeHM B CeKYHax 3HaYeHHne xoopzmnam noayuajocsk B Merpax (CH).
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a) Hanucars 3aKOH ABM)KEHWSA aBTOMAINIMHBLI ¥ BeJOCHIIEAWCTa, CUMTAA,
YTO HAYaJO KOOPAMHAT HAXORUTCA B NYyHKTe A, a HaAYalo oTcyera
BpEMEHH — Bble3]] ABTOMAIIIMHBI.

6) HaiiTi BpeMs ¥ MeCTO BCTpe4H aHANTNUTHYECKH ¥ rpadudecku. Paccros-
HUEe MeXJy DYyHKTaMu A¥ B [ = 55 kM.

1.54. Vs nysxToB A ¥ B, paccTosHMe MeX/y KOTODEIMHM PaBHO [, OfHO-
BPEMEHHO HaBCTpedy APYT APYTy HAYATH JBUTraTHCA ABA TeJja: IepBoe CO CKO-
POCTBIO U}, BTOPOE CO CKOPOCTBIO U,. Onpeie TMThL BpeMs ¥ MECTO UX BCTPEYH.

PemnTs 3az1a4y aHaMHTHYECKH ¥ rpaQMYecK .

1.55. Koopaunara Tena, ABMKYIerocsi B0k ocH X, M3MEHSETCS CO Bpe-
MeHeM IO 3aKOHY, IIpeicTaBlieHHOMY Ha pucyHKe 1.6. [TocTpouTts rpagmi
3aBMCHMOCTH CKOPOCTH ¥ IIYTH Tesia OT BpeMeHH. YeMy paBHEI nepeMemnieHue
¥ NyTh 3a mepBble t; = 3 ¢ ABMKenus Tena? HaliTn npoexuuio cpeaneit cko-

POCTH U, ¥ CPEZHION0 IYTEBYIO CKOPOCTh! v 3a mepBLIe ¢, = 5 C ABUIKEHUS.

1.56. KoopaunaTa yacTunbl, ABMXKYIIeHcs BROML ocu X, MBMEHSETCHA CO
BpEMeHEeM TaK, KaK NOKAa3aHo Ha pucyHke 1.7. a) Kakoe sto asuxenmne?
6) 3anucaTh 3aK0H ABMKeHHA uacTunHl. B) ITocTpouTh rpadMk 3aBHCHMOCTH
CKOPOCTH OT BpeMeHH U (¢). r) HaprcoBaThs TpPaeKTOPHIO IBHKEHUSA YACTHILLL.
1) ITocTpouTs rpaduk 3aBUCHMOCTH NyTH OT BpeMenH [ (¢). ) UeMy paBHEI
nepeMenieHue ¥ IYTh YaCTHUILLL 34 MHTEPBAJ BpeMeHn oT t; = 2c mo ¢, = 5 ¢?

1.57. Marepuanpnas TOYKa ABMKETCH BAOJL OCH X Tak, UTO IPOEKINA ee
CKOPOCTH M3MEHSAEeTCsI CO BpeMeHeM TaK, KaK NMoKa3aHo Ha pucyske 1.8. B sa-
4YaJbHBI MOMEHT BpeMeHH t, = 0 KoopaMHATa TOYKH X, = —1 M. a) SanucaTs
3aKO0H ABMKeHMA ToukH. 6) IlocTpouTh rpadhMK 3aBUCHMOCTH KOOPAMHATHL M
IyTH OT BpeMeH#. B) UeMy paBHHI IepeMellleHMe § ¥ IYTh | TOYKH 3a nepBhIe
t; = 2 c apmxenus? r) UeMy paBHBI IPOEKIMA CPeAHeH CKOPOCTH M CpeAHAA

TIyTEBasi CKOPOCTh TOYKM 334 BCE BpeMs JABMIKeHH?

X, m
14

-14

Puc. 1.6 Puc. 1.7 "Puc. 1.8

A
1Cpepnnasa nyTesas CKOPOCTh U = A
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1. KnuemMaTHka

OTHOCHUTEJNBHOCTD ABHKEHUA

1.58. MuMo xene3HoROPOKHOM NIATHOPMEI IPOE3KALT MACCAKMPCKHIT
noesX, B OAHOM M3 BArOHOB KOTOPOro y OKHa CHAMT JeBOYKAa. B mokoe miau
IBMIKEHMH OTHOCHMTEJLHO JEBOYKM HAXONATCHA: a) KHWra, Jexkalass Ha ee
cToJie; 6) IOJI BaroHa; B) XKeJIe3HOZOPOXKHAA naarTdopMa; I) MAILYMK, CTOSA-
it Ha niaatdopme?

1.59. HapucoBaTh TpaeKTOpHIO ABMKEHHMA TOYKHM 06074 KOJeca BeJoCH-
nesa IpH ero ABUKEeHMH OTHOCHUTENIBHO: a) paMbl Bejocunea; 6) semun. 3a-
BMCHT JIM BUJ TPacKTOpPMH OT BHOOpa Tesa orcuera? 3aBHCAT JH NYTh U Ie-
peMelieHe OT BbIGOpa CHCTeMBbI oTcuera?

1.60. Cxopocts Benocuneaucra pasHa 10 M/c, a CKOpDOCTb BCTPEYHOTO
Betpa — 4 M/c. KakoBa cKOpOCTh BeTpa OTHOCHUTENbLHO Besocunenucra? Ka-
Koii Ob11a Ob1 CKOPOCTH BeTpa OTHOCHUTEJILHO Hero, ecau 6b1 BeTep 6B11 IO T-
Hbli?

1.61. AmuK CKONBL3WUT N0 HAKJIOHHOMY TIOMOCTY, PACIOJIOXEHHOMY TIOJ
yrsoM oo = 30° K rOpM30HTY, C NOCTOAHHOM cKopocTeio v = 1,0 m/c. Haittu
BEPTUKAIBLHYIO ¥ TOPH30HTAJLHYIO COCTABJAIONINE CKOPOCTH.

1.62. Camoner nogHuMaeTCs ¢ a3poApOMa TOJ YIJioM o = 20° K ropu3oH-
Ty €O CKOpocThio U = 216 KM/4. HaliTi BepTHKAJIBHYIO ¥ I'OPM30HTaJIbHYIO
COCTaBJAAIONINE CKOPOCTH. Kako# BHICOTHI £ JocTHrHeT camoJjer 3a t = l¢
nogbsema?

1.63. lllap-nunoT noAnsicsa Ha BeicoTy i = 800 M ¥ npy 3TOM 6BLI OTHE-
CeH BETPOM B TOPH3OHTANBLHOM HaNpaBJIeHMH Ha paccTosHme s = 600 M.
Haii™h nyTh, NIpOHAEHHELII IIIaPOM, CUUTAsR JBHKeHUe PABHOMEpHBIM ¥ NIpHA-
MOJWHEWHBIM.

1.64. ITo aByM napasiieNbHBIM IYTAM PABHOMEPHO ABMKYTCS JBa II0OE3]ia:
TOBapHBIi, AnvHA KoToporo [; = 630 M m cxopocTh v; = 48 KM/4, ¥ macca-
KMPCKHMIt anuHoit [, = 120 M co cropocTeio vy = 102 kM/4. Kakopa oTHOCH-

TeJbHASA CKOPOCTb ABMKEHMSA MOE3XOB, €CJAM OHM ABMIKYTCS: a) B OAHOM Ha-
npaBieHun; 6) B IPOTHBONONOMKHBIX HanpaBieHusax? B TeueHne KaKkoro Bpe-
MeHM OAMH I0e3] POXOANT MEMO APyroro?

1.65. Paccrosinve oT myHKTa A 10 nyHkTa B
KaTep IPOXOAMT 3a BpeMs t; = 3 4, o6paTHBIH NyTh
3aHMMaer y KaTtepa BpeMms f, = 6 4. Kakoe Bpems

noTpebyeTcs KaTepy, 4TOOLI NPOiTH paccTOSAHHE OT
A po B npu BmKaoueHHoM Motope? CKOpOCTB
KaTepa OTHOCUTEJIbHO BOJALI IOCTOAHHA.

1.66. Ha pucyuxe 1.9 nsobpaxenn:: I — rpadux
ABMIKEHHNS Karepa B CTOsdeit BoZe, II — rpadux Puc. 1.9
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ABMIKeHHS BOAH B peKe. ITocTpouTh rpadMk ABMIKeHHMA KaTepa B ciaydae,
KOTZla OH ABMIKETCH: a) IO TeYeHUIO PeKH; 6) NpoTUB TedeHus pexu. ITo rpa-
¢duram HaliTH: CKOPOCTH KaTepa B CTOs4YeHd Boje, CKODOCTHh TeUeHHs pPEeKH,
CKOpPOCTb KaTepa BHH3 110 peKe U CKOPOCTh KaTepa BEEPX II0 peKe.

1.67. Bogurens serkoBoro aBTOMoGIIsA HauMHAaET 06TOH Tpeiiepa IpH CKO-
pocTH v; = 90 KM/4Y B TOT MOMEHT BpeMeHM, KOrjJla PacCTOsIHHe MeX/Ay Ma-
muHaMu 5; = 20 M, ¥ IepexoAuT (IlepecTpanBaeTcs) B MPeXXHHUI paj, Korga
paccTosTHME MeXK Ay MalIMHaMMU CTaNlo 5, = 15 M. OnpenenuTs BpeMs, 3a KOTO-

poe BoauTeNnb aBTOMoOMIA oOorHas Tpeiinep, ABHIKYIUMICA CO CKOPOCTHIO
v, = 72 kM/4. [Inuna nerkosoro aBToMobunsd l; = 4 M, Tpeitniepa — I, = 16 m.

1.68. Ilacca)kup NnoaHMMaeTCA N0 HENOABHKHOMY 3CKAaJaTOPY MeTPOIIO-
JWTeHa 3a BpeMsA t; = 3 MUH, a II0 JBMXKYIIleMyCs BBEpX 3CKaJIaTOpy 3a Bpe-
MA t, = 2 MuH. CMOXKeT JM OH MOAHATHCA IO ICKAJIATOPY, ABMAKYLIEMYCA C
TOH e cKopocThio BHM3? Eciu cMoXkeT, To 3a KaKoe BpeMaA?

1.69. 9ckanaTop MeTpo cnycKaeT MAYIIEro IO HEMY YeJIOBeKa 3a BpPeMsA
t, = 1 mun. Ecim yesnoBex 6yeT ABMraTbCs OTHOCHTENBHO 3CKAIaTOpa BABOE
6nIcTpee, TO OH cnycTUTCA 3a t, = 45 ¢. CKONIBKO BpeMeHu OyfeT CnycKaTbCA
4eN0BeK, CTOAIINH Ha acKaxaTope?

1.70. Yenoser 6exuT 10 ABMMKYIIEMYCS 3CKanaTOpPy. B mepBHit pas on
HacuuTai n,; = 50 cTynenek, BTopoii pas, ABUrasichk B Ty JKe CTOPOHY CO CKO-
pPOCTBIO OTHOCHTENILHO 3CKaJlaTopa BTpoe 6oabieii, OH HacYuTan ny, = 75 cTy-
neHeK. CKOJBKO CTYIIEHeK OH HacYuTas OBl Ha HeIOABHYKHOM 3cKaxaTope?

1.71. Isa noesaa wayT HaBCTpedy APYr APYrY CO CKODOCTSMH U; =
=36 xM/4 1 v, = 54 kM/4. [laccaxup B nepBOM moe3fie 3aMeyuaeT, YTO BTO-
poil nmoesn IpoxoAuT MUMO Hero 3a ¢t = 6 c. KakoBa anuna BToporo noesga?

1.72. [Ipa yenoBeKa OXHOBPEMEHHO BCTYNAlOT Ha 3CKAJATOP C NPOTHBO-
TIOJIOXKHBIX CTOPOH M ABMKYTCS HABCTPEYY APYT APYTY ¢ OJWHAKOBBIMM CKO-
POCTAMM OTHOCHTEJIBHO 3cKajatopa U = 2 M/c. Ha kKakoM paccTOAHUM OT
BXOJa Ha 3CKajaTop oHM BcTpeTaTca? JimwHa ackanaropa I = 100 M, ero cko-
poctb u = 1,5 m/c.

1.73. Tennoxon anuuoit | = 300 M ABMIKeTCA HIPAMONMHEEHHO 110 03epy CO
cKopocTeio v;. KaTep, uMelomuit ckopocTs v, = 90 KM/4, IPDOXOAUT PACCTOA-
HYE OT KOPMHI J0 HOCA ABMIKYIUErocs TeImjoxoja M o6paTHO 3a BpeMs
t = 37,5 c. HaiiTi cKkopocTh Temiaoxoaa.

1.74. llponeras Hajg NYHKTOM A, NMJIOT BEPTOJNeTa AOTHAT BO3AYIIHBIN
mIap, KOTOPBIH CHOCHJIO BETPOM IIO KYpCY BeproJieTa. Yepes mogdaca IUiaoT
TIOBEPHYJ 06paTHO ¥ BCTPeTHJ BO3AYMIHHHA map B 30 KM oT nyHKTa A, Yemy
PaBHa CKOPOCTb BeTpa, ecii MOIIHOCTE zmnra'renx BeproneTa OCT&B&JI?.CL no-
CTOAHHON? ool e

.
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1. KunemaTnka

1.75. Tlerpor u MBanoB GeraloT mo rapeBoii OPOKKe CTAAMOHA AIHHOMN
{ =400 m. ITeTpoB npobGeraer kpyr 3a t; = 50 ¢, a UBanos 3a ¢, = 60 c. Ckoxb-
KO pa3 OHM BCTPeTATCS IIpy 3abere Ha AMcTaHIuIO [y = 4 KM, ecii OHM CTap-
TYIOT OAHOBPEMEHHO ¥ GeryT B OAHY CTOPOHY?

1.76. Begpo BricTaBIeHO NOJ BePTHKAJbLHBIA A0XKAb. Kak H3MeHMTCA
CKOpPOCTH HATIOJIHEHNUA BeJpa BOJOii, ecu noayer Betep? OTBeT 060CHOBATE.

1.77. Tanx aBUMXKeETCA CO CKOPOCTHIO U = 72 KM/4. C KAKMMHU CKOPOCTSAMM
OTHOCHTEeNLHO 3eMJIM JBHMIKYTCA: HHIKHAA Y4CTh 'yCeHHIBl — U,; BEePXHAA
4acTb I'yCeHMIBl — U,; 4aCTh yCeHUIbI, KOTOPasA B JAHHBIA MOMEHT BEPTH-
KaJibHa 110 OTHOIIEHMIO K 3eMie — U, ?

1.78. Kannu nox 4 Ha OKHAX HENOJBMKHOTO TPAMBAsA OCTABJIAIOT MOJIO-
Chl, HAKJIOHEHHKIE 10J YIJIOM o K BepTHKandu, [Ipy ABUKEHUM TPaMBaf CO
CKOPOCTBIO U TOJOCH OT AOMXAA BepTHKaNbHBI, OLIEHUTL CKOPOCTH Kameib
IO IA B Oe3BeTPEHHYIO TIOTOAY.

1.79. Camoner B 6e3sBeTpeHHYIO TIOroAy B3JieTaeT CO CKOPOCThIO U = 40 M/c
TIOJ YIJIOM K ropu3oHTy o = 10°. BHe3anHo HauWHaeT AyTh rOPM30OHTATBHBIN
BCTPEUYHBIH BeTep, CKOpOCTh KoToporo u = 10 m/c. Kakoii cTana ckopocTs ca-
MOJIeTa OTHOCHTEJIbHO 3eMJIM 1 KaKo# yroJ cocTasiseT OHa ¢ FrOpu3oHTOM?

1.80. Kopa6nn aBuxercs Ha 3anaj co CKOpocTsio v. M3BecTHO, YTO BeTep
JAYeT TO4HO C oro-sanaga. CKOpocTh BeTpa, H3MepeHHad Ha naixy6e Kopabius,
paBHa u,. HaliT cKopOCTh BETpa OTHOCHTENBHO 3eMJTH.

1.81. IToesn aBMKeTcs Ha ceBep €O cKopocThio v = 20 m/c. ITaccaxkupy
BEPTOJIETa, TIPOJIETAIOLIEer0 HaJ MOe30M, KaXKeTCsi, YTO 10e3] ABHXKETCHA Ha
3amnaj co ckopocTsio u = 20 m/c. HaiiTi ckopocTs BepTOJieTa 1 HalpaBJieHue
€ro moJeTa. \

1.82. IlnoBen xoueT MepemibITL peKy MUpHHOHK /. IIof KaKUM yriaoM o
K HalpaBJeHNI0 TeYeHUR OH JOJKEeH ILIBbITh, YTOOBI NepenpaBUThCA 3a HAH-
MeHbiee BpeMs? Kaxoit nyTs [ od nponisiBeT? CKOpPOCTh T€YEHUA PEKM U,
CKOpPOCTH IIJIOBIlAa OTHOCUTEJIbHO HENMOABMIKHOMK BOABI U. 3a KaKoe BpeMs OH
NPOIJILIBET PeKY N0 HamKpaTdaiimemy nytu?

1.83. Karep aBM:keTcs M3 NYHKTa A B IYHKT B Bce BpeMs BROJIb IPAMOMH
AB (puc. 1.10). CropocTs Te4eHMs PeKH U4 = 2 M/c¢, CKOPOCTb KaTrepa OTHOCH-
TeJbHO HENOABMKHOM BOAKI U = 9 M/c. Paccrosinne AB = [ = 1200 m. 3a ka-
Koe BpeMs KaTep IpoiijeT 3T0 pacCTOAHNE, ecau JUHUA AB cocTasiseT ¢ Ha-
npaBjieHWeM TedeHus yroa o = 120°7

1.84. lIza nogounuxa KoMKHBI IIepenIbIThH peKy U3 IYHKTa A B NyHKT B.
OaME M3 HMX HanpaBaseT JOAKY IO NpsMoii AB H, ZOCTHIHYB IIPOTHBOIO-
J0xHoro Gepera, okasnipaerca B Touke C (puc. 1.11). Taa Toro urobu mo-
nacTs B NYHKT B, OH ABMiKeTcA NPOTHB TeueHns oT nyHKTa C K myHKTy B.
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Bropoii iofoYHUK HanpaBJisieT JOAKY TaK, YTO Cpa3y, JOCTUTHYB NPOTHBO-
1oJIoKHOrOo 6epera, oxas3slBaeTcA B NyHKTe B. KTo m3 HMX NnonazeT B NyBKT
B 6ricTpee u Bo CKOABKO pasd? CKOpOCTb JOAKH OTHOCHTENBHO BOAK B 000HMX
cayJadax OOMHAKOBa U paBHa U = 5,2 M/c, CKOPOCTb TeueHus BOALI u = 1,2 M/c.

1.85. /Ira xaTepa BN OIHOBPEMEHHO M3 IYHKTOB A 11 B, HaXoAsmMX-
Csi Ha IIPOTHBOIIOIOXKHBIX Geperax peku (pvc. 1.12), ¥ ABUranmch no NpsaMoi
AB, nauna koropoit | = 1 xm. I[Ipsamas AB oOpasyeT yrox o = 60° ¢ Hanipas-
JIeHMEM CKOpPOCTH TeYeHHs, KoTopad paBHa U = 2 M/c. CKOPOCTH ABMMKEHHA
KaTepoB OTHOCHTENbHO BOABI OfMHaKORLI. Ha KaKoM paccToSsHHMM OT MYHKTa
B nponsouna BcTpeua KaTepoB, €CJIM OHM BCTPETHINCH Yyepes ¢ = 3 MUH IoC-
Jie OTXO0Jia OT Npu4aios?

1.86. C xaxoit CKOpOCTBIO M TI0 KAKOMY KYDCY AOJIKeH JeTeTh CaMoJIeT,
yTOoGHI 3a BpeMdA t = 2 4 NPOJeTeTh TOYHO Ha ceBep paccrosinue [ = 200 kM,
€CJI¥ BO BpeMs MOJIeTa JyeT ceBepo-3anajHblil BeTep Nox yriaoM o = 30° K Me-
PHIKAHY CO CKOPOCTHIO U = 27 KM /4?

1.87*. Camonet coBepmaer npAMOi ¥ 06paTHEINH peHChl MEXAY ABYMS Ha-
ceJIeHHBIMY IIYHKTaMu. IIpH KaKoM HanpapJieHHH BeTpa OTHOCUTEIbHO TPacChl
BpeMs nojieTa 6yZleT MaKCHMasibHBIM? MUHMMaJIbHEIM? OTBeT 000CHOBATD.

1.88. TypucTt, cnnapaasmuiica 1o peke Ha Galiapke, 3aMeTHJ, YTO IIO-
TOK HeceT ero K cepejHe YIaBIIEero ¥ neperopojuBILEero eMy NyTh AepeBa B
TOT MOMEHT, KOT'Jla pacCTOsIHKe OT Hoca Gaiijapku Ko aepeBa 6b10 s = 30 M.
OneHNUTh, NOJ KAKUM YIJIOM K CKOPOCTH TeYeHHA OH JOJKeH HallpaBUTh Oaii-
IapKy, 4To6hl 060MTH nperpajy, eciy CKOPOCTbh PEKH U = 3 KM/4, CKOPOCTh
Galifapku B cTosiueil Boje v = 6 KM/4, anuHa fepeBa [ = 20 m.

1.89. B ycranoBke, u3o6pa)ieHHOM Ha pHCYH-
Ke 1.13, HUTH TAHYT C HOCTOAHHOMH CKOpPOCThIO V. By-
IeT JN ABUTraThcs OPYCcOK ¢ MOCTOSHHON CKOpPOCTHIO?
Kaxoit 6yaer ckopocTh 6pycka B TOT MOMEHT, KOTJa
HHTH COCTaBJIAET ¢ TOPHU3OHTOM yroJa a?

1.90°. Tsaxennlit ANMK MepeMeIaloT ¢ TOMOIIBIO S

ABYX TPAKTOPOB, ABHIKYIMXCS CO CKOPOCTAMH U; H Uy, :
obpasyloniaMu yroa o (puc. 1.14). Kak nanpasnena Dﬂa
¥ YeMy paBHA CKOPOCTH AIIHKaA B TOT MOMEHT, KOTJa

KAHATH HATSHYTH ¥ NapaUIebHE BeKTOpaM U, u Uy? Puc. 1.14



3800 3adax no gusukxe 914 WKOALHUKOE U NOCMYNAOWUX 6 8Y3bi 15

1. KunemaTuka

IIpaMoauHeiiHOe paBHONEpeMeHHOe
IBUKEeHHe

1.91. Iloesa, Tporasick ¢ MecTa, depes t; = 10 ¢ npuo6peTaeT CKOPOCTDb
v; = 0,6 M/c. 3a KaKoe BpeMs OT Hauasa ABMXKEHMSA CKODOCTL 110e3fia CTAHeT
paBHoi v, = 3 M/c? [IBuKeHHe N0e37a CYUTATh PABHOYCKOPEHHBIM.

1.92. Yckopenwne Tena a = 1 M/c? 1 HanpaBieHO IPOTUBOIOJIOMKHO €r'0 CKO-
poctu. Ha Kakylo BeTUYuHy U3MEHUTCA CKOPOCTh TeJja 3a t = 2 ¢ ABUIKeHus?

1.93. Teno, aBMKymIEecs co CKOPOCTHIO Uy = 54 KM/, 38 t = 2 ¢ YMEHbIUH-
710 CBOIO CKOPOCTB A0 Uy = 7 M/c. OTpefieInTh YCKOpeHMe Tea.

1.94. IeppoHauanbHO HOKOMBIIEECS TEJO HAYMHAET ABHIaThCA C MOCTO-
AHHBIM ycKopenueM a = 5 + 1074 M/c2. OnpefennTs NyTh, HPOHAEHHHIH Te-
mom 3a t = 0,1 4 nocyie Hadania JBVXKEHNA.

1.95. Hoanesxas k cBetodopy co ckopocTeio v = 10 M/c aBTOMOGUIB
TOPMO3HT B TeUeHNE BpeMeHM ¢ = 4 ¢ ¥ OCTaHABJIMBaETCA PAAOM cO CBeTodo-
poM. Ha kakoM paccTosHuM 0T cBeTodopa HaXOAWJICH aBTOMOGUIL B HaYale
TOPMOXKeHUsA?

1.96. AsToMO6uIb ¢ XOPOIIMMHE IIMHAMYM MOXKET MMeTh YyCKOpeHHe a =

=5 m/c?. Kakoe BpeMs noTpebyeTcs AJiA pasroHa aBTOMOOGMIA O CKOPOCTH
v = 60 km/4? KaxoB nyTs pasroua B aToM caydae?

1.97. YerripexcTynenuaras paxeTa-HOCHTENb, BBLIBOAMBINAN CIYTHHK
«JKcmnopep» Ha op6uTy, 3a BpeMa f = 7 MUH J0BeJia ero CKOpPOCThL [0
v =8 KkM/c. OnpesesuTs cpejHee YCKOPEeHHE paKeThl, cYMTadA, 4To Giaro-
IapsA BpameHnIo 3eMJIH CIIYTHHK ellie Ha CTapTe MMeJ NoJe3HYyIo HadyalbHYIo
cKopocTb vy = 0,3 ¥xM/c.

1.98. MexxnnaneTHas aBTOMaTHYecKaA CTaHIHUsA «Mapc-1» Hayana cBoi
IIOJIeT CO CKOPOCTLIO Vg = 12 KM/c. Biaronaps npursxennio 3eM/Iu B KOHIe

TIePBOTO MUJIJINOHA KMI0MeTpoB (s = 106 KM) ee cCKOpPOCTH YMEHBIIMAACH [0
v= 3 kM/c. Cunutas ABH:;KeHME paBHO3aMeJJIEHHLIM, HAWTH YCKOpDEHHe MO-
neTa.

1.99. Camouner npo6eraer no 6eTORMPOBAHHON! NOPOKKe paccTogHMe § =
= 790 M. IIpnu orpHBe OoT 3eMau ero ckopocTs v = 240 kM/4. Kakoe BpeMs
IPOAOJKAJICH pasber u ¢ KAKMM YCKOPeHHEeM ABUrajcs CAMOJIET?

1.100. Teno, aBurasck npaMoINHelHO ¢ yCKOpeHH#eM a = 2 M/c2, 3a Bpe-
Ma t = 0,1 MmaH npomso nyTs s = 42 M. Kakoit Gul1a HauajdpbHAA CKOPOCTH
Tena vg?
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1.101. Teno, mepBOHAYANbLHO ABHMIKYyIIeeca INPAMOJMHENHHO CO CKOpO-
CTBIO Uy = 4 M/C, HAUMHAET ABUTATHLCA ¢ YCKOPEHMEM B TOM Ke HaTpaBJeHNH

M 3a BpeMs ¢ = D ¢ IPOXOAUT NyTh s = 70 M. HaitiTh yckopenue Tena.

1.102. Myns, neramas co cKOPOcThIo Uy = 400 M/c, yAapseT B 3eMISHOH
BaJi ¥ IPOHMKAET B Hero Ha riayouny s = 36 c¢M. Onpesie/,TUTL: a) KaKoe BpeM#A
¢t OHA ABWXKETCA BHYTDM Baja; 6) yCKOpeHMe a; B) CKOPOCThL V; Ha riybune
s; = 18 cM; r) Ha KaKoi r1yGHHe 5, CKOPOCTDb IIyJIX YMEHBIINTCA B n = 3 pasa;
A} CKOPOCTB NYJIM Uy K MOMEHTY, KOrAa oHa npoitjer n = 99% cBoero myTH.
JBuiKeHMe YN CYUTATL PABHO3aMeAJIeHHbIM.

1.103. Kamens, 6pomeHHBI# 10 JBbAY CO CKOPOCTHIO Uy = 5 M/C, OCTaHAB-
JIMBaeTcs Ha paccTOAHHH § = 25 M oT MecTa Gpocanuda. OnpefesHuTh NYTh,
TIpOoiiieHHbIN KAMHEM 34 nepsble ¢} = 2 ¢ ABMIKEeHNU.

1.104. AsTomo6uib 6e3 HauaILHON CKOPOCTH HAYMHAET [BHIaThCH PaB-
HOYCKODEHHO C yCKOpeHHeM a. Yepes BpeMsi ¢t OT Hauasa ABMKEHHSA CKO-
POCTh aBTOMOGHMIIA NepecTaeT u3MeHATbcA. ONpeleauTh OYTh aBTOMOGHISA,
TIpOMeHHBIN UM 32 Bpema 21.

1.105. MsBecTHo, uTO MaTepuanrbHas TOYKa 3a Bpems t = 10 ¢ mpomia
nyTs [ = 60 M, IpUYeM ee CKOPOCTh yBeNHUYMIACh B 1 = 5 pas. OnpejenuTs
YCKOpPeHMe, CIUTAas ero MoCTOAHHEIM.

1.106. AToMo6uAL ABUKETCA C MOCTOAHHBIM yCKOpeHHeM a = 1 m/c2.
Mmumo HaGnlofaTenda OH MPOE3KaeT co CKopocTbio v = 10,5 M/c. Ha Kakom
paccTossHuM OT HabNoAaTeNa OH HAXOAMIICHA CEeKYHAY Hazan?

1.107. Tponneitbyc orouien oT OCTAHOBKHM C ycKopenueM a = 0,2 M/c2.
JocTHrHYB cKOpOCTH U = 36 KM /4, ABUTAJCS, He MEHASA ee, B TedeHNe BpeMe-
HHM ¢ = 2 MuH. 3aTeM, PaBHOMEDHO 3aMeAJIAS ABMKEeHHe, NpOIIea A0 OCTa-
HoBKH nyTh I = 100 M. HaiiTi cpeiniol0 CKOPOCTH ABM)KEHMS HA BCeM NYTH
MexAY ocTaHOBKaMu. IToCTPOMUTE rpadMK 3aBMCHMOCTH CKOPOCTH 3TOTO JBH-
MKeHHMA OT BPEMEHH.

1.108. Cnoprcmen npo6exan paccrosuue s = 100 M 3a ¢t = 10 ¢, u3 KoTO-
PHIX OH t; = 2 ¢ IOTPaTUJ Ha PasroH, a OCTANLHOE BPEMS ABMIaJIC DaBHO-
MepHO. UeMy paBHA ero CKOPOCTh U PABHOMEPHOTO ABHMKeHUA? CPeAHASA CKO-
poCTb U,,?

1.109. Teno, aBWMkyIIeecs paBHOYCKOPEHHO C HAYAJILHONW CKODOCTHIO

= 1 M/c, IPORAA HEKOTOPOEe PacCTOAHMe, NpHobpeTaeT CKOpOCTh. U = 7 M/C.
RaxoBa 6BbLIA CKOPOCTH 'rena B TOT MOMEHT BpeMeHH, KOorja OHO nponmo 1no-
JIOBHHY paccTOssHusA? : ,



3800 3adau no ¢usure Oaa WKOALHUKOE U NOCMYNAOWUX 6 8Y3bl 17

1. KuHeMaTHKa

1.110. Boautens aBTOMOGMIS, ABMKYIIIEroCs CO CKOPOCTHIO U = 72 KM/H,
NOAbe3XKasi K 3aKPBLITOMY »KeJe3HOAOPOXKHOMY Ilepee3y, HayaJ TOPMO3HTh
Ha paccrosauu [ = 50 m oT Hero. ¥V nepeesga Mamuna crosiia t = 50 c. Iloce
TOTO Kak maar6ayM OTKPHINHU, BOAUTENs HAGpas NpeKHIOK CKOPOCTh HA TOM
e oTpesKe nyTH. Ha cKonbKo 6JM)Ke K MeCTY HasHaYeHUA OKasaJcs Gbl BO-
AUTeNb aBTOMOGHIIA, eciy Obl OH €XaJ ¢ NpeXXHei CKOPOCThI0 6e3 0CTaHOB-
xu? JIBM:keHNe IDH pasroHe ¥ TOPMOKEHHHN CYUTATE PABHOIIEPEMEHHEBIM.

1.111. Jndr B TeueHne nepBHIX t; = 3 ¢ NOAHMMAETCA PABHOYCKOPEHHO
M JOCTUraeT CKOPOCTH U = 3 M/cC, ¢ KOTOPOH NIpOAOJNKAaeT pPaBHOMepHBIH
IoAbEM B TeueHue t, = 6 c. 3areM ABIKeTCA ¢ IPEXKHMM II0 MOAYJIIO YCKOpe-
HMEM A0 nojHoH ocTaHoBKH. IlocTpouTh rpadMk 3aBHCMMOCTH CKOPOCTH
noAbeMa IudTa OT BpeMeHU U Ollpe/iesIMTh BBICOTY NOAbeMa.

1.112. Teno maunmHaeT paBHOyCKOpeHHOe ABMKeHne. FI3BecTHO, 4TO 3a je-
BATYIO CEKYHAY OHO TIPOXOAUT paccToanue [ = 17 M. OnipefieuTh: a) yCKope-
HHUE, C KOTOPBIM ABUXMKeTCA Teo; §) CKOPOCTh TeJla B KOHIE AEBATON CEKYHAB!
[ABVKEHUS; B) CKOPOCTH Tejla B TOT MOMEHT, KOr/a OHO TIpoMAaeT IyTh §, = 25 M,

cUpTasa OT HavaJjia ABHXEHHNA. HauanpHasa CKOpOCTB TéJsa Uy = 0.

1.113. Tesno M3 COCTOAHMA TOKOA HAYMHAET ABMTATBHCA C IOCTOSHHBIM
yckopenueM. HaliTy oTHOIIeHME DPAacCCTOAHUH, NMPOXOAMMEIX 32 TIOCJE0BAa-
TeJIbLHBIE PABHBIE IPOMEXKYTKHN BPEMEHM.

1.114. 3a Kaxyio ceKyHAY OT HAYaIa ABMXKEHUS TIyTh, IPOHAEHHMIA TeJIOM
IIpY PAaBHOYCKOPEHHOM JBMIKEHUM, BTpoe 6oJbllle IyTH, IPOH#IeHHOrO B ipe-
ABIAYILIYIO CEKYHAY, ecJIM ABHKeHNe NPOUCXOoANT 6e3 HauaJ bHOM CKOpocTH?

1.115. Teno HaumHaeT ABMraThCA M3 COCTOSHUS IMOKOA PABHOYCKOPEHHO
¥ 38 IecATYIO CEKYHAY NPOXOJUT NyTh 819 = 38 M. HaliTa nyTh, npoiiaeHnnIi
TeJIOM 3a ABEHafAaTYIO CEeKYH/Y ABMMKEHMUA.

1.116. IMaccaxxup, CTOABIIKI y HAYaNa TPETHEr0 BArOHA 3JIEKTPHUKH,
onpejeNni, YTO HAYaBIIMI ABUraThCA BaroH NpouIes MMMO Hero 3a t; = 5 ¢,
a BCH BJIEKTPHYKa — 3a t, = 15,8 ¢. CKOILKO BaroHoB y aleKTPUYKK? 3a xa-
Koe BpeMs NpoIIeN MHUMO naccaXupa nocienHuil Baron? JIsukeHne 3JeKT-
PHYKM CUMTATL PABHOYCKOPEHHEIM.

1.117. Mocka, pasaenenHas Ha n = 5 DaBHBIX OTDEe3KOB, HAYMHAET
CKOJIL3UTh MO HAKJOHHOH mijocKoctH. IlepBHIfl 0Tpe30k npolmea MUMO OT-
METKM, CAEJaHHOH Ha HaKJIOHHOHN IIJIOCKOCTH, B TOM MecTe, IZe HaXOAWJICH
NnepeAHNH Kpait JOCKK B HaYale ABHKeHHs, 3a BpeMd ¢ = 2 c¢. 3a KaKoe Bpe-
MsA NpoHeT MUMO BTOH OTMETKM NOCAeAHHUIk oTpedox aocku? [BHkeHNEe fO-
CKH CUMTaTh PABHOYCKOPEHHBIM.

1.118. Tlo HakI0OHHOK AOCKe IYCTH/AN CHU3Y BBepX mapuk. Ha paccros-
HuM | = 30 cM oT Hauana ABHXKEHUA INAPHK NMOGHIBAJ ABAKABI: Yeped t; =1 ¢
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u t2 = 2 ¢ mocJe HavaJa ABHUIKEHHUA. Onpeneim'rb HaA4YaJpbHY¥ CKOPOCTH H yC-
KOpeHHe IBHXKEHHUA NIapHKa, CYUTadA ero NoCTOAHHEBIM.

1.119. Isurascs npaMoauHeAHO ¥ PABHOYCKOPEHHO, TEJIO IIPOXOAUT IyTh
l; = 2 m 3a nepsrle t; = 4 ¢, a CAEAYIOIIMI NIPOMEXKYTOK AJHMHOM [, = 4 M 3a
= 5 ¢. OnpeteIUTL yCKOPEHMe TeNa.

1.120. MarepuanpHas TOUKa ABMIKETCA NPAMOJUHEHHO M pPaBHOMEPHO
CO CKOPOCTHIO U = 2 M/C B TeueHHe BpeMeHH t = 4 ¢. 3aTeM OHA MOJYYaeT ycC-
KOpeHHe, IPOTHBOIION0KHOE HANPABJIEHHIO ABHKeHUA. OnpeseuTs MOAYIb
VCKOPeHHA TOUKH Ha BTOPOM aTale ABMKEHHA, €CJM OHA BepPHYJIACh B Ha-
yajibHOE TOJIOXKEeHNe uepe3 Bpemd 2t mocjie Hauajia ABHKeHHUA.

1.121*, Yacruna nponeraer paccrosnue | = 2 M paBHOMEpHO, a 3aTeM

TOPMO3HUT ¢ ycKOpeHueM a = 5 + 105 m/c2. IIpn KaKoil CKOPOCTH YaCTHIIBI
BpeM#A ABH)KEHHA ee OT BbLJIETA 4O OCTAHOBKM OyZleT HAUMEHbIIHUM ?

1.122. IIpu geuxeHUHU Tena BAOMb ocH X ero KOOPAWHATA M3MEHAETCA
1o 3akoHy: x = 9t + 0,3t2. Kakoe sto gsmxenne? HaiiTu 3aBUCHMOCTH CKO-
POCTH H YCKOpeHHUA oT BpemeHH. IlocTpomrh rpadMKM 3aBHCHMOCTH OT
BpPeMeHH KoOpAUHATH x (1), ckopocTH v (1) ¥ yckopenus a (t).

1.123. Touka nepememaercs Baoab ocu X TakK, 4TO KOOPAMHATA 3aBHCHT
OT BpeMeHH 110 3aKoHy: X = 6t — 0,125¢2, HaiiTH CKOPOCTh TOUKH B MOMEHT
BpeMeHH t; = 2 C ¥ CPeHIOI0 CKOPOCTS 3a NepBrie t, = 10 ¢ ABMKeHHUA.

1.124. Ha pucynke 1.15 nsobpakeHa 3aBUCHMOCTb KOODAMHATHI TeJa OT
BpeMeHH Ans Tpex cayuaes: I, II, III. 3anucare 3aK0H ABMIKEHHA M MMOCTPOMUThH
rpad¥KH 3aBHCHMOCTH CKOPOCTH M YCKOPEHHA OT BPEMEHH B Ka’KAOM cJydae.
Kpupasa I — napa6ouia.

1.125. Touxa asuranacs saonb ocu X corjaacHo rpaduky, U306paskeHHOMY
Ha pucyHke 1.16. Kaxoil nyTs npouria oHa 3a BpeMaor ¢; = 1c go ¢, = 5¢?

KaxoBo ee nepemelieH1e ¥ cpefHAA CKOPOCTH 34 3TOT MHTEPBAJ BPeMeHH?

1.126. Ha pucynke 1.17 gan rpaduk 3aBHCHMOCTH KOODAMHATHI T4 OT
BpeMenn. Ilocse MomeHTa BpeMeHH ¢; kpuBad rpadpuxa — mnapabona. Omucartb

Puc. 1.15 Puc. 1.16 Puc. 1.17
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naHHOe ABHxKeHMe. [ToCTPOMTE rpadMKH 3aBHCHMOCTH CKOPOCTH M YCKOpeHHU A
TeJIa OT BPEMEHH.

1.127. TIo rpaduKky 3aBHCHMOCTH CKOPOCTH OT BpeMeHH (puc. 1.18) ompene-
JIATh CPEAHIOI0 CKOPOCTD ABMKEHHUA Ha NEePBOIi IIOJOBHHE IIyTH.

1.128. JiBe Mamuub B MOMEHT BpeMeHH ¢ = 0 BBILILIK U3 MIYHKTa A B OfI-
HOM HanpasieHun. Ilo rpadMKaM 3aBUCHMOCTH CKOPOCTH MALIMH OT BpeMe-
Hy (puc. 1.19) onpesesnTs BpeMsa U IyTh, NPOHAEHHLIA KaXKA0H MAIIHHOMI
110 BCTPEuH.

1.129. Ha pucynxe 1.20 moxaszaHsl rpadMKu CKOpocTeil ABYX TOUYeK,
ABMIKYLIHXCA BAOJH OJHOM IPAMOiA OT OAHOTO M TOTO Ke HayaJbHOTO IOJIO-
sxeHudA. VI3BeCTHEI MOMEHTHI BDEMeHH ¢, U {,. II0 HCTEUEHHH KAKOro BpeMe-

HH TOYKHM BCTpeTsATCcA?

1.130. MartepnanpHas TOUKa HauMHAET ABHKeHHEe M3 COCTOAHUA ITOKOS
C IOCTOAHHBIM YCKOpeHHeM a, = 10 m/c2. Cnycra t; = 6 c Touka HauMHaeT
ABHraThCA PABHOMEPHO B TeueHHe i, = 7 ¢c. B reuenne creayomux i3 = 3 ¢
TOYKA MMeeT OTPHUIATENbHOE YCKOpeHue a; = —20 M/ c2. ITocTpouTs rpaduKHU
3aBUCHMOCTH YCKOPEHH A, CKOPOCTH, KOOPAMHATH! TOUKH OT BpeMeHH. 3a Ha-
YaJI0 KOOPAHHAT NPHHATH HaUaJbHOE MOJoKeHHe Touku. Haittu ckopocTn

TOYKH B MOMeHT BpeMenu ¢ = 16 ¢c. HaiiTu nyTh, Ha KOTOPOM IIPOMCXOAUT
TOPMOJKeHHEe TOUKH.

1.131. Teno maunHaer ABMraThCA M3 HaUaJa KOOPAMHAT PABHOYCKOPEHHO.
Yepes Bpemsa t; = 5 ¢ ABMIKEHMe TeJla CTAHOBUTCHA PaBHOMEDHEIM CO CKOPO-
cteo U = 3 M/c. Yepea Bpema ¢, = 10 ¢ or HauaJya ABUKeHHA TeJIO HAUMHAET
PaBHOMEPHO 3aMeANATHCHA TAK, UYTO Yepe3d At = 2 ¢ OHO OCTAHABJIMBAETCH.
Ilocne ocTaHOBKHM TeJI0O HAYMHAET YCKOPEHHO JBHUraThCA K Haualy KOOPAH-
HaT ¢ ycKopeHHeM a = 1,5 M/c2. Uepe3 Kakoe BpeMs OT Hauajia JABHIKEHUS
TeJI0 BHOBb [JOCTHTHET HAYAJa KOOPAUHAT?
ITocTpouTk rpaguk 3aBUCHMOCTHKOODAMHA-
THI 3TOTO TeJIa OT BpEMEHH X HAaPHCOBATH Tpa- \
eKTOPHIO ABH)KEeHU S TeJia. 2t~ —
1-
0

a, M/c?

3

1.132. 3aBucumocTs yckopeHus Tena oT
BpeMeHM IpuBeniena Ha pucyHKe 1.21. Hauep-
THTE TPadUKH 3aBUCHMOCTHM CKOPOCTH, Iepe- Puc. 1.21
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MellleHNA 1 KOOPAMHATHI TeJla OT BpEeMEeHH, eCJIH HavyaJhLbHafd CKOPOCTh Tesa
Vg = —3 M/C ¥ HauaJbHaA KOOpAMHATA Tena X, = 2 M. IToas3ysace rpaduka-
MH, HafTH CPEJHIO CKOPOCTh IIePeMELeHIA Uy, 1 CPEAHIOI0 MYTeBYI0 CKO-
pocTs U 3at = 6 c ABM)KeHHA.

1.133. Yacrtuna pBuxkercs Boab ocm X corjacHo rpadmky, IpuBe-
JeHHOMY Ha pucyHke 1.22. YuacTkH rpadpuKOB AJIS MHTEPBAaJOB BPEMEHH:
0<t<1lc 2c¢ <t < 3c npeacrasndawTr co00H OTPE3KH IPAMLIX, OCTAJb-
Hbie — OTDe3KU Mapalbos. 3anucaTh 3aKOH JBHKeHHUA YACTHIIBI; NOCTPOUTH
rpaduK 3aBUCHMOCTH CKOPOCTH M YCKOPeHHS OT BpeMeHH; HApHCOBATh Tpa-
€KTOPHIO ABH)KEHUS YaCTHILBI.

1.134. MaTtepuanbHas ToYKa ABUXKeTCA BAOJL 0CH X TaK, YTO CKOPOCTh
3aBHCHUT OT BpeMeHH B COOTBETCTBHH C IPHBeAeHHBIM rpadukom (puc. 1.23).
Cunrad, uyro npu t, = 0 xoopauHaTa X, = 5 M, HOoCTPOUTh IrpaduKu 3aBUCH-
MOCTH KOODAMHATHI, NYTH ¥ YCKOpeHHUsA or BpemeHHu. IToctpoenue obocHo-
BaTh, T. €. 3aIIMCATh YPAaBHEHHU S, COOTBETCTBYIOIIINE rpaduKam.

1.135. Ilo rpaduKy 3aBUCHMOCTH YCKODPEHMA MATEPHANLHOM TOYKH OT
BpeMeHH (puc. 1.24) nocrpouts rpadMky 3aBHCHMOCTH CKOPOCTH, KOOpAH-
HaThl ¥ NyTH OT BpeMeHHU. ITocTpoenne 060cHOBATH, T. €. 3allMCATh YPaBHe-
HUA, COOTBETCTBYIOIIME 3THM rpaduKam, eCIH B MOMEHT BpeMeHM {5 = 1 ¢
CKOPOCTb TOUKH U, = —2 M/c, a ee KoopanHara x, = 1 M. OnpenennTs cpen-
HIOI0 CKOPOCTD IIepeMellleHHs U, M CPeJlHIO NyTeBYI0 CKOPOCTh U 34 BpeMdA
ort;=-4cpot,=4c.

1.136. [Osa rena, paccTosHMe MeXAy KOTOPHIMHK [, HAUMHAIOT OJHOBPe-
MEHHO ZIBUTaThCA HABCTPEUy APYT APYry: epBO€ PABHOMEPHO CO CKOPOCTLIO
U, & BTOpOe M3 COCTOAHUSA NOKOS PAaBHOYCKOPEHHO ¢ YCKOpeHMeM 4. Yepes
KaKoe Bpems OHH BCTpeTAaTcAa?

1.137. [Isa Tena, paccTosHue MeXAY KOTOPLIMH [, HAUMHAIOT JBUTATHCS
OZHOBPEMEHHO B OJ{HOM HAaIlpaBJIeHHH: IIePBOE U3 COCTOAHMA NOKOA C IOCTO-
SAHHEBIM YCKODEHHEM @, 4 BTOPOe, AOroHAIolIee lepBoe, paBHOMepHo. IIpu Ka-
KHUX 3HAaYEeHUAX CKOPOCTH BTOPOE TeJIO AOTOHUT IepBoe?

v, M/c|
104

Puc. 1.22 ' Puc. 1.23 Puc. 1.24
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1. KunemMaTuka

1.138. Isa aBToMO6MI HAUYMHAIOT OXHOBPeMeHHOe ABHIKeHHe C OfMHA-
KOBO# CKOPOCThI0 U3 NYHKTa A B NyHKT B. IlepBolil fBMXKeTCA 110 IPAMOI A0-
pore, coeguHsalouleili A 1 B, paBHOMepDHO, BTOpOil — 110 06be3AHOM AOpOTe,
BHINIOJTHEHHOH B BHUJe NOJYKOJbIla, COEIHUHAIOLIEr0 3TH Ke NMYyHKTh. CKo-
pPOCTH BTOPOTO PABHOMEPHO YBEeJAHUYHMBAETCA K KOHLY NYTH BABoe, Kako# u3
aBTOMOOMJIEH NpHeReT PaHblile B IYHKT B?

1.139. Ilepen aBTomobumeM «MOCKBHY», ABMIKYIMMCH CO CKOPOCTBIO
vy = 80 KM/4, Ha paccTOsiHMU § = 10 M OT Hero BHe3allHO NIOABJIAETCA I'PY30-

BUK. KakUM ROJKHO ObITh MUHMMAJNLHOE YCKOPeHHe TopMokeHMA «Mock-
BUYa», 4TOOBI He IPOM3OIIII0 CTOJKHOBEHM A, €CJIM I'PY3OBUK ABUXKETCA PaB-
HOMEPHO CO CKOPOCTBIO Uy = 44 Km/u?

1.140. 3a mammnoii «JKurynm», xoropass exama CO CKOPOCTBIO U; =
= 54 kM/4, Ha paccrogHMM s5; = 20 M okaszaycs Tpy30BHK, ABHXyIuica
CO CKOpOCTHIO Uy = 90 kM/4. Kakoe MIHMMAaTBbHOE YCKOPEHNE AOJKHO OBITH

y «Kuryneit», uToOsl MHTEPBAN MeXAY MAlIMHAMM OCTABAJICA He MeHee
s, = 5 M? JIBuakenue «JKuryseii» cuuTaTh pABHOYCKOPDEHHBIM, I'Py30BHKa —

pPaBHOMEPHBIM.

1.141. [Ipa aBTOMOOGMIA ABUIKYTCA MO HIOCCE IO CIEAYIONMM 3aKOHAM:
x; = 5t + 0,2¢2 n x, = 24 — 4¢. Haiitn BpeMa t, ¥ MeCTO X, UX BCTPeuH.
OnpesenuTh MECTO HAXOKAEHM IIePBOTo ABTOMOOUILS X, B MOMEHT BPeMEHH,
Koraa BTopoit HaXOAMJICS B TOUKe X, = 0.

1.142. Iza Tena ABMXKYTCA TAK, YTO HX KOOPAMHATHI M3MEHSIOTCH CO-
rJIaCHO 3aKOHaM: x| = =3 + 2¢ + t2n X, =T7-8t+ t2. OnpeneNTh OTHOCH-
TeJILHYIO CKOPOCTD U TeJl B MOMEHT MX BCTPEYH.

1.143. JIsa aBTOMOGMIS HAYMHAIOT ABMTATHCA M3 COCTOAHHS IOKOA C
OAVMHAKOBLIMH YCKOPEHUAMH a = 4 M/c HABCTPEUy APYT APYTYy U3 NYHKTOB A
¥ B. KaxoBa uxX oTHOCHTe/IbHAA CKOPOCTH U B MOMeHT Berpeun? Paccrosnue
MeXAy nyHKTaMu s = 100 M.

1.144. VssecTeH 3aKOH ABHMIKEHHA TOUYKM A OTHOCHTENLHO TOYKH B Ha
npamoit: x,,, = t2 — 2t + 1, a TaK:Ke 3aKOH ABMIKEHHMSA TOUKM A: x, = 1 — ¢2,
HaiiTi yCKOpPeHHA TOYeK G, M Gg M MX CKOPOCTH Uy M Up B MOMEHT BPeMeHH
ty=1c.

1.145. ArToMO6GHIb HAUMHAET CIIYCKATHCA € TOPHI Ge3 HayalbHOM CKOpO-
CTH M 38 BpeMd ¢ = 1 MuH nIpuo6GpeTaeT cKOpocTh vy = 27 xkM/4. OqHOBpEMER-
HO HABCTPeUy eMy HaYKMHAaeT IIOABEM B I'OPY aBTOMOOHIIb, MMEIOIHH HaYab-
HYIO CKOPOCTB Uy = 20 M/c. 3a BpeMa ¢ = 1 MUH CKOPOCTEL BTOPOro aBTOMOGH-
JIA YMeHbLIaeTCs N0 Uy = 8 m/c. Kakoe paccTosiHue GyseT pasfenaTh aBTOMO-
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6un uepes t; = 80 ¢ nocJye Havasa ABMIKeHUSA, €CIAN NJIHHA Topul [ = 2 kM?
I BH:KeHNe aBTOMOGHJIE!l CYNTATD PABHOYCKOPEHHLIM.

1.146. Teno ¢ HauanbHOI CKOpOCThIO Uy, = 20 M/C M yCKOpeHHeM a; =
= 1 M/c% HauMHaeT ABUTATHCA U3 HEKOTOPOH TOUKH 110 NPAMONMHEITHOH Tpa-
exTopuM. Yepes ¢ = 30 ¢ U3 TOI )Ke TOUKM BCJIe[ 3a NEePBLIM TeJIOM HaUMHAeT
ABHTaTHCA APYyroe Tejo Ge3 HAYAIBHON CKOPOCTH C YCKOPEeHHeM a, = 2 M/c2.
3a KaKoe BpeM#A BTOpOe TeJIO JOTOHHUT Hepsoe?

1.147. Teno ¢ HavanpHO# CKOPOCTBIO U; = 3 M/C M yCKODEHHEM @, =
= 0,2 M/c? HauMHAaeT ABUTATHLCA M3 TOYKM A 10 IpPAMOH B Touky B, oTcros-
mryio ot A Ha paccroaHnd [ = 3,46 km. Yepes Bpema t; = 20 ¢ u3 Touku B B
TOYKY A HAUMHAET PABHOYCKOPEHHO ABHUIATHCA BTOPOE TEJO ¢ HAUYAILHOH
CKopocThio U, = 7 M/c. Yepes Bpems ¢t = 100 c mocyre Hauana ABUKEHUA IIep-
BOTO Tesla OHM BCTPeTHAMCh. HafiTH yCKOpeHHe M CKOPOCTH BTOPOTO Tesa B
MOMEHT BCTPevH.

1.148. Mumo nocra JIIC npouren aBToMOGHIL, KOTOPEIil ABUracs ¢ IHO-
CTOSHHOM CKOPOCTBIO Uy = 72 KM/4. Yepes Bpema ¢ = 2 MHH OT IIOCTa OTIIpa-
BHJICA B TOM XK€ HampasJieHHH BTOPOH aBTOMOGMIIL, KOTOPHIH B TeueHMe ¢y =
= 25 ¢ ABHraJCca PaBHOYCKOpPeHHO. [locTUTHYB CKOPOCTH Uy, = 90 KM/4, OH
Jlajlee IBHXKETCA paBHOMepHO. Yepe3 KaKkoe BpeMsA, CUHTAA OT HAYAJA JBU-
JKeHMSA BTOPOT'O aBTOMOGHJIA, U Ha KAKOM PaCCTOAHUH OT MOCTA BTOpOH aBToO-
MOOMJIb OTOHHT IepPBbHIH?

JBH:KeHHe Tejia, OPOIIEHHOI0 BePTHKAJIbHO!

1.149. Teno 6pomeHo BepTHKaIbHO BHM3 C BLICOTHI & = 40 M co cKoOpoO-
CTBIO Uy = 25 M/c. Kakyio CKopocTh NpHoGpeTeT TeJI0 K MOMEHTY NafieHus Ha
semi0? Kakyio ckopocTs npuo6peso 6u1 Tes10, eciu Ha4aJdbHaA CKOpPocTh GhI-
Jia 6b1 HaIpaBJieHa BePTHKAJIbHO BBepX?

1.150. Mauuxk 6pocaloT BepTHKaILHO BBEPX CO CKOpPOCThIo U = 19,6 M/c.
Yepea Kakoe BpeMA MAUYHK OKAXKeTCA: a) B HAMBRICIIEH TOUKe ABHXKeHHUS;
6) B Touke Gpocka?

1.151. Bo cxonbko pa3 Hajgo YBETMUMTh HAYANBLHYIO CKOPOCTh Telna,
yT06bl, Gpocas ero BepTHKANILHO BBEPX, YBEJIHUUTE BHICOTY ero HaubGoJbIero
noaseMma B 4 pasa?

1 Bo Bcex 3agauax JaHHOTO Da3fela NPeANIONArAeTCHA, YTO CONPOTHBICHNEM BO3-
AyXa MOXHO npeHe6peus (B paMKax BHOGpaHHON MOAeNH peLIeHHs).
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1. KuneMaTukKa

1.152. Croboaro namaioiee Telxo B HEKOTOPHI MOMEHT BPEMEHW HAXOMH-
nock Ha Bbicore ii; = 1100 M, a crrycra Bpema ¢ = 10 ¢ — Ha BuicoTe hy = 120 M
HaJ IOBePXHOCTHIO 3eMJIH. C KaKOH BBICOTHI ITafaJIo TeJio?

1.153. Mapauoruct Esgoxumos B 1934 r. mpojeres IPM 3aTAKHOM
NpPHI)KKe, He pacKpbiBad nmapamiora, h = 7680 M 3a Bpema t = 142 c. Ha
CKOJNILKO CEKYHJI CONPOTHBJIeHHUE BO3AYyXa YBEJHUMJIO BpeMd NajeHud mapa-
moTicra?

1.154. C xaxoii HauaILHOM CKOPOCTHIO HYKHO 6POCHUTEL BEPTHKAIBLHO BHU3
TeJo ¢ BEICOTHI £ = 19,6 M, uTOGEI OHO ynayo Ha At = 1 ¢ GbicTpee Tena, CBO-
60HO NMaAAIOIIero ¢ TOM e BRICOTHI?

1.155. Teno ceoboaHo napnaer ¢ Buicorsl 2 = 100 M. 3a kaKkoe BpeMs TeJO
IIPOXORUT IepBHlii M mocaeanuii metp ceoero myrtu? Kakoit nmyTs npoxoaur
TeJIO 3a IEPBYIO CeKYHAY CBOEro ABMIKEHMA; IIOCJEeJHION CEKYHAY CBOEro
aBUKeHns?

1.156. C xpuimu goMa oTOpBanach cocyJbKa M 3a t = 0,2 ¢ mposeresa
MHMO OKHA, BbicOTa KoToporo h = 1,5M. C Kakoil BEICOTHI OTHOCHTEILHO
BepXHero Kpad OKHa oHa oropBajach? PasMepaMu cocyinKH npeHeGpeus.

1.157. Mauuk, 0TCKOUMBIINI OT NOBEPXHOCTH 3€MJIM BEPTHKAJILHO BBePX
€0 CKOpoCThLIO U = 10 M/c, IpoJere] MEMO OKHa, BricoTa Koroporo = 1,5 M,
3a Bpema t = 0,2 ¢. Ha KaKoil BBICOTEe OTHOCHTEJILHO II0BEPXHOCTH 3€MJIH Ha-
XOANTCA NOAOKOHHHUK ?

1.158. Teno, cBo6oaHO majalomiee ¢ HEKOTOPOH BHICOTHI, IIOCHeHHE
Ah = 196 M nyTH mpouyo 3a BpeMA At = 4 ¢. Kaxoe BpeMd ¥ ¢ KaKO# BLICOTHI
nanano Teno? ITocTpouTs rpadMKH 3aBUCMMOCTH CKOPOCTH M YCKODEHHA Te-
JIa OT BpeMEHH,

1.159. Teno nagaer 6e3 HauaTLHOM CKOPOCTH C BEICOTHI i = 45 M. HaiiTu
CPeAHIO0 CKOPOCTh IIafeHMA Ha BTOPOi IIOJIOBMHE NIy TH.

1.160. Teno, cBo6oaHO Majaoliee ¢ HEKOTOPOI BLICOTHI, 38 BpeMsA ¢ IocjIe
Hauana ABMIYKeHHS NMPOXOAUT NYTh B n = 5 pa3 MeHbINMIl, YeM 3a TAKOil Ke
IIPOMEeXXYTOK BpeMeHH B KOHIle ABMeHMs. HaiiTu BHICOTY, ¢ KOTOpOil majaio
Teno.

1.161. Teno, cBoGoano magamlee ¢ HEKOTOPOif BbICOTHI, MEPBhIl YyU4acTOK
t

NyTH MPOXOAHUT 38 BpeMd f, a TaKOi JKe MocnegHU# — 3a BpeMs 3" HaiiTn

BBICOTY, ¢ KOTOPOil magaio Tesxo.

1.162. Xournep 6pocaer BepTHKAILHO BBePX ¢ OZHOI BEICOTH C OJMHA-
KOBO# HAYAJIILHOMH CKOPOCTHIO Uy = 4,9 M/c mapuku Yeped kaxaste t = 0,2 c.
Ha xaxoM paccroanauu h Apyr oT Apyra 6yAyT HAXOAMTLCH ABa MEePBLIX MIapa
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B MOMEHT, KOria OH Gpocaer yersepTniii map? C Kakoi CKOPOCTBLIO OTHOCH-
TeJLHO APYT APYTa U, OHH 6ynyr aeuratbesa? KakmMm KoJMuecTBOM IIapoB

OH MOJYKeT KOHIJIMPOBATH IIPH TAKUX YCIOBHAX 7

1.163. IIpa Tena, pacmosoxeHHbIe IO OXHON BEPTHKAJM Ha PACCTOAHMH
[ =1 M apyr oT Apyra, HAUMHAIOT OAHOBPpeMeHHO CBOGOAHO TajaTh BHU3. Kak
6yner MeHATHCA paccTosHMe s Meskay Tenamu? HapucopaTh rpaduK 3aBUCH-
MOCTH KOODAMHAT TeJ oT Bpemenu. Hauamo KoOOPAHHAT COOTBETCTBYET PACIIO-
JI03KeHHI0 BepXHero Teja, OCh KOOPAWHAT HalpaBJieHa BePTHKAJILHO BHUI.

1.164. Isa Tena, pacnosnoxeHHbIE HA OXHON BLICOTE, HAUMHAIOT CBOGOXHO
naaaTth ¢ MHTEepBaaoM At = 2 c¢. Kak 6yger U3MeHATHCA PACCTOSTHHE S MEXAY
renamu? HapucosaTs rpaduk 3aBUCMMOCTH pacCTOAHHUA s OT BpemenHu ¢. Haua-
JIO OTCYeTa BpeMeHH t, = 0 — MOMeHT naaenus nmepsoro Tena (g = 10 Mm/c?).

1.165. Teno 6pomeno co ckopocTsio v = 14,7 M/c BepTHKaJIbHO BBEPX C
BbICOTBI & = 19,6 M Hag mOBepxXHOCTHIO 3eMyH. OnpefesUTh CPegHIOI CKO-
POCTB U, ¥ CPEHIOI0 IIyTeBYIO CKOPOCTH U 32 BpeMsd NoJeTa.

1.166. Pakxera crapryer ¥ ABM)KeTCA BEPTHKAJIbLHO BBEPX C YCKOPEHHUEM
a = 2g. Yepea t, = 20 c moxera guraTeNns oTKMIOUaeTcH. Yepes KaKoe BpeMsA
¢ MOMEHTAa crapTra pakera ymaser Ha 3emuio? Hapucosarb rpagpuku 3aBucH-
MOCTH YCKOPEeHUSA, CKOPOCTH, KOOPAUHATHI M IIYTH PAKETHI OT BpeMeHH.

1.16%7. AspocTaT HauuHaeT ¢ 3eMJM IOAHMMATBLCA BEPTHKAJIbHO BBEPX °
PaBHOYCKOPEeHHO u 3a BpeMdA t; = 10 ¢ gocruraer BuicoTsl i = 200 M. Yepes
t, = 5 ¢ mocJye cTapTa M3 adpocrara BelllafaeT KaMeHb 6e3 Ha4aJIbHOH CKOPOCTH
OTHOCHTENbHO Hero. Kakoil MaKCUMaNbHOHN BLICOTHI JOCTHUTHeT KaMeHn? Ka-
KUM Oyfer pacCTOSHHe MeXKAY a3POCTATOM U KAMHEM B MOMEHT ero ajieHus
Ha 3emuio? C Kakoif CKOPOCTBIO KaMeHb yrnajgeT Ha 3emito? Haueprurb ans
KaMHA rpa¢pMKu 3aBHCHMOCTeH vy(t), y(t), s(t). Ocy Y HanmpaBUTh BEPTH-
KaJlbHO BBEPX, 3a HAYAJO KOODAMHAT IDHHATDH IIOBEPXHOCTh 3eMJIH, 3a Hava-
JIO OTCUEeTa BpeMEHH — MOMEHT BHINIAICHUA KaMHA U3 a3pOCTaTa.

1.168. Aspocrar noaHIMaeTCH ¢ IOCTOSHHOM CKOPOCTHIO Uy. Ha BhICOTE F €
Hero cOpacuiBaeTcd rpys 6e3 HaUaJIPHOH CKOPOCTH OTHOCHTEJILHO a3pOCTAaTA.
Haiitu Bpemsa nagenuns rpysa Ha 3emJio. KakoBa ero cKopocTs B MOMEHT CO-
IPHUKOCHOBEHHA ¢ 3eMJIeii?

1.169. IMapamoTier coyckaeTcs paBHOMEPHO cO CKOpOcThio u = 0,5 M/c.
B xaxo0ii-To MOMEHT BpeMeHH IIapallloTHCT ToAGpPackiBaeT BEePTHKAJILHO BBEPX
He6oJIBbIIOE TEJIO ¢ Ha4aJbHOM CKOPOCTHIO Uy = 4,5 M/C OTHOCHTENBHO cebs.
Kaxoe paccTosHHe OKaXXeTCs MeXAy NApAIlIOTHCTOM U TeNOM, HaXOAAMUMEH
B BHICIIef TOUKe CBoero noneta?
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1. KuseMaTHKa

1.170. TapamoTHcT, CIIyCKAaIOMiica paBHOMEPHO CO CKOPOCTRIO U = 5 M/c,
B MOMEHT, KOTja OH Haxoaujcs Ha Beicote H = 100 M Ha MOBEpXHOCTHIO
3eMJH, GPOCHJI BePTHKANILHO BHU3 HeGOJBIIIOE TEJIO CO CKOPoCcThIo Uy = 10 M/c
OTHOCHTEJBbHO cebA. Kakoil mpoMeXyTOK BpeMeHH pasfieiier MOMEHTHI IIPH-
3eMJICHUA TeJsia M NapainioTucra?

1.171°. Mapaunotuct, onycKawmuiics paBHOMEPHO €O CKOPOCTLIO U = 5 M/¢,
6pocaer BepTHKANTbHO BBepX He0GoJblOe TENO €CO CKOPOCTBIO Uy = 10 M/c

oTHOcHUTENbHO cefA. Uepe3 kKaKoe BpeMsd t 110cje 6poCcKa TeJ0 ¥ ITapamoTUCT
BHOBb OKaJKyTCA Ha ofHOI BricoTe? YeMy 6yaeT paBHa CKOPOCTH TeJia B 3TOT
moMeHT? Ha Kako# BRICOTe OTHOCHTENILHO TOUKH 6pocka 3To nmpouzoitger?

1.172. C BosaymHoro mapa, onycKalol[erocd BePTHKAJILHO BHM3 C I10-
CTOSTHHOH CKOPOCTBIO U; = 2 M/C, GPOCHMJIM BepTHKAJNbHO BBEPX KaMeHb CO
CKOPOCTHIO Uy = 10 M/C oTHOCHTENBHO 3emian. Kakum Gyner MakcuMaibHOE
pacCTOSHHE MEXAY MAapoM ¥ KaMHeM?

1.173. Mau cBoGogHO MafaeT ¢ BLICOTHL £ = 15 M Ha TOPH30HTAJILHYIO 10-
BepxHocTh. IIpH KaXJOM OTCKOKe ero CKOPOCTh YMeHbIlIaeTcsa B n = 2 paasa.
Hai#iti nyTs, NIpOHAeHHBIA MAYOM IO IOJHON OCTAHOBKH.

1.174. Yenosek, Haxopauuiica B 1udTe, KOTOPHIH IOSHEMAETCS CO CKO-
pOCTBIO U, ¢ BBICOTHI H OT mona ponser mad. OnpefeIUTs IPOMEKYTOK Bpe-
MeHH MeJKJy ABYMSA IIOC/Ief0BATeILHEIMM YAApAMHU MAYA O 10J TUPTa, CUH-
Taa ux abCcoNIOTHO YIIPYTMMI.

1.175. Kamens nagaer B yuiease. Yepes t = 6 ¢ cablmeH 3BYK yAapa KaM-
- HA 0 3emiaw. Onpepesurs raybuny yienbs h. Ckopocts 3Byka v = 330 M/c.

1.176°. Kamenn c6pachiBaoT ¢ Beicotsl H. B To e BpeMsa BepTHKAJILHO
BBepX GpocaT ¢ 3eMJIH LIAPHK C HAYAJIbHOX CKOPOCTHIO Uy OnpeaenuTs Bpe-
M t, yepe3 KOTOpOe BCTPETATCA KaMeHb M mapHK. IIpn kako#l ckopocTH v,

BO3MOXKHa MX BcTpeua? B KakoM HanpaBlaeHHWH (BBepX MJIM BHH3) ABHIKETCHA
IIapHUK B MOMEHT BCTpeun?

IIpaMoauHeiiHOe epeMeHHoe ABMKEeHHEe

1.177*. Touka gBHIKeTCA 10 IPAMOH COTIACHO 3aKOHY x = At + Bt3, rae
A=6m/c; B=-0,125 M/c3. OnpenenuTs: CPefHIO0 CKOPOCTL TOUKH B MH-
TepBaje BpeMeHH OT t; = 2 ¢ n0 t; = 6 ¢; KOOPAMHATY TOYKH B TOT MOMEHT
BpeMeHH, KOorja CKOpocTh Teja GyAieT paBHA HYJIIO. ’ ‘

1.178%, Touxa asuxerca Broab ocu X 1o 3akony x = 2t2 — 4¢3, Hafitu

HampaBJieHHe JBUKEHUs B MOMEHTH! BpeMeHM: a) t; = 0,25¢; 6)t, = 0,5 c.
Yemy 6yayT paBHEI YCKOPEHNA B 3TH MOMeHTHI BpeMeHu?
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1.179%, Teno pBuskerca NMpPAMOIMHEHHO, IPHYEM CKOPOCTh 3ABHCHUT OT

BPEMEHH M0 3aK0HY: v = 3¢3 — 5¢ + 2. OnpefleTMTL 3aBUCUMOCTEL YCKOPeHUA
oT BpeMmeHH a (t). KakoBo sHaueHHe yCKOpeHus npu ¢ = 5 ¢?

1.180°. Yacrtuna ABMIKeTCA B IOJOKUTEALHOM HalpaBJeHHH ocH X Tak,

UTO ee CKOPOCTh M3MEHAETCA 1O 3aKOHY U = a.J/x , Tle G — IOJIOKHUTe bHASA
nocroAaHHas. Fmes B BuAy, 4To B MOMEHT BpeMeHH ¢ = 0 OHa HaXOAWJIaCh B
rouke x = 0, HalfiTH: 3aBUCHMOCTH CKOPOCTH ¥ YCKOPEHHU S YaCTHIILI OT BpeMe-
HH; CPeJHIOK CKOPOCTD YaCTHIIHI 34 BpeM#A, B TeueHHe KOTOPOro OHa Ipoijer
! MeTpOB NyTH.

JIBM:KeHHe MaTepMaJIbHON TOYKH
Ha IJIOCKOCTH

1.181. MarepnaibHas TOYKA IePeMeCTHIACH U3 TOUKH C KOODAHHATAMM
x;=0MH Yy, = 5M B TOUKY C KOODAMHATAMH X, = —3 M, Y, = 1 M. Haiitn ne-

pemenenre AF. OnpesesuTs MOAYNL NlepeMellleHna |AF| M ero mpoeKnMu Ha
OCH KOOpAMHAT Ar, M Ar,.

1.182. Yenosex, aBuraacs npAMO Ha ceBep, mpouiea nyTb S; = 10 kM
3a Bpema t; = 2,5 4, 3aTeM OH NOBEPHYJI Ha BOCTOK M IIPOIIIeJN ellfe Sy = 5 KM
3a t, = 1u. Ilocne 3aroro OH moures TOYHO Ha IOTo-3amlaji CO CKOPOCTDLIO
v=>5kM/4u Hu wex emte {3 = 0,5 4. Yemy paBHa cpeAHAA MyTeBadA CKOPOCTDL U
M MOAYJIb CPeAiHelt CKOPOCTH [V, |?

1.183. Teno coBepmraer ABa ImMOCHAEAOBATENBHBIX, OfM- Y]
HAKOBBIX 110 MOAYJIIO IlepeMEILeHIs CO CKOPOCThIO Uy =
= 20 m/c nox yraom a. = 60° i co ckopocrsio U, = 40 M/c

nox yraoMm B = 120° k ocu X (puc. 1.25). Haiitu Moayab .

cpenHel CKOPOCTH M CPEAHIOI0 IYTEBYIO CKOPOCTh. AP Ar,
d p

1.184. Ilepsyo m0J0BUHY BpeMeHH TeJIO ABHIKETCH --
co ckopocrbio Uy = 20 M/c mox yriiom oy = 60° k ocu X, AF,
a BTOPYIO IIOJOBHHY BpPeMEHH -— IIOJ YIioM a, = 120° <
K ocu X co cKopocTeio U, = 40 M/c (puc. 1.25). Hajitu mo-
IyJIb cpeiHeil CKOPOCTH M CPEHIONI0 IYTEBYIO CKOPOCTh.

Puc. 1.25

1.185°. ITo npamMomy mocce co CKOPOCThIO vy = 16 M/c ABHXKeTCA aBTO-

6yc. YemoBeKk HAXOAUTCA Ha PAcCTOSHMH @ = 60 M OoT mocce 1 Ha PACCTOAHUH
b = 400 m or aBTOo6yca. B KakOM HanpaBJIeHHH AOMKEeH OekaTh UeJIOBEK
CO CKOPOCTHIO Uy = 4 M/c, UTOOHI BRITH K KaK0ii-1u60 TOUKe ImI0cce OfHOBPe-

MeHHO ¢ aBTO6YCOM MM paHbIIe ero?
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1. KuueMaTHKa

1.186. M3 nauasa KOOpAMHAT OAHOBPEMEHHO HAYMHAIOT ABHTATHCA ABeE
ToukH. IlepBaa aBuxerca no ocu X co ckopocTeio U; = 4 M/c, a Bropas —
1Mo ocH Y €O CKOPOCTBIO Uy = 7 M/c. C KaKoil CKOPOCTBIO OHH YAQIAIOTCA APYT
oT gpyra?

1.187. Jise uacTHIL! ABMMKYTCA B ORHONM IJOCKOCTH €O CKODOCTAMH
v; =4 M/cH v, =T M/C, IpDHUEM yToJI MeXAYy HANIPDABJICHUAMH UX ABHXKEHHH
o = 60° C xakoil CKOpOCTBHIO U IlepBasA YacTHLa yaaaAeTcda oT Bropoii? Kakoii
YIroJi cOCTaBJAET CKOPOCTD U C HANPABJIEHHEM ABHIKEHHA BTOpOil yacTHInI?

1.188%*. IIse Touxu aABux)yTCcA o ocam X u Y (puc. 1.26). B momeHT Bpe-
MeHH t( = 0 Touxka 1 Haxoaunack Ha paccroAnuu [, = 10 cM, a Touka 2 Ha pac-
croaHuH l, = 5 cM OT Hauasna KoopauHar. [lepBas TouKka ABHIKETCA CO CKOPO-
¢TI0 Uy = 2CM/C, a BTOpPas — CO CKOPOCTBIO U, = 4 cM/c. Berperarca mu
onu? Eciu HeT, TO KaKOe HauMeHbllIee PaCCTOAHMe OyaeT Mexay TouKaMu?

1.189. IIpamas, o6pasyiomas yrox a = 30° ¢ MOJOKHTENbHbIM HAIIPAB-
JenueM ocu X, ABMKeTCH CO CKopocTeio v (puc. 1.27). C kakoil ckopoCThIO
ABHIKETCA TOYKA nepecevyeHUs 3TOH NpAMOH ¢ ocko Y?

Y Y|

T

Ll -
202

: /
0] L X /

)

o

v

Puc. 1.26 Puc. 1.27

1.190°. Yerripe uepenaxu HAXOAATCA B YrJaX KBaJpPaTa CO CTOPOHOH a.
OHM HAaYHHAKOT OJHOBPEMEHHO JBHTATHCA ¢ OJMHAKOBOM CKOPOCTBIO U, NPH-
ueM IlepBasi Yepemaxa BCe BPeMsl AePXKHT KypC Ha BTOpPYylo, BTOpad Ha
TPeTh0, TPEThA Ha YETBEPTYIO, YeTBEPTAadA HA NepBylo. BeTpeTATca JU yepe-
naxu? A ecam BCTPeTATCHA, TO Uepe3d Kakoe BpeMAa? CKOJBKO 060pPOTOB OHH
CleJIAIOT 33 9TO BpeMA?

1.191. Vckopenno apmxymieecs Teso 3a At = 5 ¢ YBeJIMUMIO CBOIO CKO-
pocTs B n = 2 pasa. Uemy paBeH MOAYJbL CPEHEr0 YCKOPEHHSA Teja, €CIH
MOAYJIb MePBOHAYANLHOM cKopocTH v = 10 M/c, a HanpaBleHHe ABMKeHUA
TeJIa U3MEeHHJIOCh Ha o = 60°7

1.192. MartepnanbHaa TouKa ABMXKETCA PABHOINEDEMEHHO M B MOMEHT
BpemeHH {,= 0 Moayan ckopoctu v = 1 M/c. K MOMeHTY BpeMeHH ¢ = 1 ¢ cKo-
POCTH TeJia yBeJIMUMAACH B N, = 3 pasa, 4 K MOMEHTY BPeMeHH t; = 2t CKo-
POCTB Tesla yBeIMYMJAch ele B ny, = 2 pasa. OnpeneanuTs yCKOPeHHe MaTe-
PHANBHOMN TOYKH. '
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Mexanuka

1.193. KocMuuecknit Kopa6ab ABUXKETCH B OTKPHITOM KOCMOCE CO CKOPO-
cThio U. Tpebyerca M3MeHNTL HanpaBieHHe ABMKeHHA Ha o = 90°, ocTaBuUB
MOAYJb CKOPOCTH HeM3MeHHBIM. HailTh MUHUMAaJIbHOEe BpeMA, Heo6XoqHuMoe
IJIA TAKOI'0O MaHeBpa, eCJM ABHIraTel]b MOXeT COOOIMTL KopaGiw B Jo6GoM
HalpaBJeHHH YyCKOpeHUe, He IPeBhILIAIONIee a.

1.194*, Bakon gBMKeHHMA MaTepHATHHON TOUKH HMeeT BHUA: I = 2ti +
+ (2 + 3t%) ] 1) HaiiTu: a) paguyc-BeKTOp M €ro MOAYJb B MOMEHTEI BpeMeHH
ty=0,t,=1c, t, =2 c; 6) nepeMelieHHe ¥ MOAYJIb NNepeMellieHNA 3a 2 ¢ ABH-
sxeHus (AF ¥ Ar), 3a BTOPYIO CeKyHAY ABMKeHMs (Ar, U Ar,); B) ypaBHeHue
TPaeKTOPHMH ABMKeHUA J (Xx).

HapucoBaTbh TPAeKTOPHIO ABHIKEHHS M IIOKA3aTh HA DHCYHKe Fg, Iy, Fy,
A?, A?z.
2) HaiiTu B MOMEHT BpeMeHH ¢ = 2 ¢: a) CKOPOCTb U U MOAYJIb CKOPOCTH U;

6) yckopeHHe d H MOAYJIb YCKOPEHUS a; B) YTOJ 0 MeXy CKOPOCTLIO ¥ YCKO-
peHHeM; T) TAaHTeHIMAaJbHOE YCKODEHMe @; J) HOpMAaJbHOe YCKOPeHMe a,;

€) paguyc KPUBH3HBI TPaeKTOopHuH R.

3) Ha pucyHke mokasars 0, @, o, a, a, B MOMEHT BpeMeHHU ¢ = 2 c.

1.195%, 3akon ABMKeHUA MAaTePHANLHOR TOUKM HMMeeT BHA: I () =
= 2ti — (t2 - 1)j. HaiiTu ypaBHeHHe TPAaeKTOPHH, 3aKOH U3MEeHEeHHUA CKOPOC-
TH 1 YCKOPEHHA OT BPEeMEeHH.

1.196%*. 3axoH aBMKeHUA MaTepHATLHON TOUKH MMeeT BUA: X = o, + B, +
+71t% Y = g + Bat + v,t%, Tae By = By = 1 M/c, v = —~1mM/c?, 1, = 2m/cP
Kaxkoso ee yckopeHne? OnpeaenuTs yroJ Mexay CKOPOCTBIO U YCKODeHHeM B
MOMEHT BpeMeHn ¢ = 1 c.

1.197%*. Touka asuxercsa B minockocty XY BRoan ocu X paBHOMEDHO CO
ckopoctsio v, = 0,5 M/c, a BAoAL OcH Y TaK, YTO ypaBHEHHEe TPAEKTOPHH
umeer Bua y = 0,2x2 + 15x3. HailTi 3aBHCHMOCTL CKOPOCTH ABHKEHHUSA TOU-
KM BAONbL ocH Y OT BpeMeHHM, Iosarad, 4ro npu ¢ = 0 Touka HaXOAMJIACh
B HayaJie KOOPAMUHAT.

1.198%*. Bosaymmnlii map HauMHaeT MOAHMMATHCA C IIOBEPXHOCTH 3€MIIH.
CxopocTb ero nogbeMa I0CTOAHHA M PaBHA U,. Biarogapsa serpy map npuo6-
peTaeT rOpM3OHTAJILHYIO KOMIIOHEHTY CKOPOCTH U, = Y, Tle o — IIOCTOAH-
Hafd, Y — BhICOTA mNoA'beMa. HallTH 3aBUCUMOCTH OT BHICOTHI TOAbeMa Y BeJIH-
YHHEI CHOCA IIapa X ¥ MOAYJIA CKOPOCTH V.

1.199°. Ileppas ToOuka ABMKETCHA IO TPAEKTOPHH y = H5x2. BaKoH ABHIKe-
HHA BTOPOI ToukM: x = 2¢, y = 8¢. BosamoxkHa 11 BcTpeda aTux Touek? Ecau
Za, TO B KaKOi MOMEHT BpeMeHH M KaKOBhI KOOPAHHATEI MX MecTa BCTpedn?
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1. Kunemaruka

1.200*. Baxon gBMkeHus uacTHOh A MMeeT BuA: I = Rsinot « i +
+ Rcos wt - ;, rae R 1 ® — HeKoTophle IOJIOXKHTeJbHEIE NOCTOAHHLIE,
Haiitu ypaBHeHHe TpaeKTOpHUHM vacTunbl. I'1e Haxoxumacs yacTHna A B Ha-
4YaJbHbII MOMeHT BpeMeHH (t; = 0)? B xakoM HanpasJeHMM JBHIKETCA YaCTH-
na? YeMy paBHBI CKOPOCTB U M MOAYJIb CKOPOCTH U YaCTHIH B J11060# MOMeHT
BpeMeHHn?

1.201*, KoopauHaTel uacTHI M3MEHAIOTCA 10 3aKOHY X = A cos oi, y =
= B sin wt, rae A 1 B — noctoaHHble. HailT BeKTOPBHI CKOPOCTH M yCKoOpe-
HuA uvacTunbl. ONpeneuTL TPAEKTOPHIO ABMKEHMA dacTHUnbl. ONpejeuTh
MOMEHTHI BpeMeHH T, KOTla CKOPOCTh YaCTHIhI yAeT nepleHAMKYIAPHA ee
pafinyc-BeKTopy.

1.202%, [IBe ToukM ABMAKYTCS TaK, YTO KOOPAMHATHI IIePBOii: x; = 2 cos 27it,
y; = 2 sin 2nt, a pafiuyc-BeKTOP BTOPOH TOUKHU ry = 4ti + (1- 4t2)}. o xaxum
TpaeKTOpPUAM ABHKyTCA Touku? HapucosaTs saHHbIe TpaexkTopuu. OIpexe-

JIAThL paccroAuue | MeXIy TOYKaMu uepesd t = 0,5 ¢ or Hauana ABHIKEHHS.
Touky HAUMHAIOT ABMKeHHe B MOMeHT iy = 0.

I BU:xeHHe MaTepHallbHON TOYKH
II0 OKPYKHOCTH

1.203. Ha cxonbpKo KHJIOMeTpOB Op6UTA IIepPBOro CIYTHUKA 3eMJIM KOpO-
ye Op6UTHI TPEThEro CNyTHUKA, eCJIM cpeHIe PAAHYChl UX OPOMT OTIMYAIOT-
cauaAR=410 xm?

1.204. Haiitn nuHeiinyo ckopocts JIyHbl, 06yci0oBIeHHYIO ee obpalie-
HueM Bokpyr 3emuu. Ilepuog Bpalenus JIyHn (cuHOAMUYeckuit Mecan) T =
= 27,3 cyr. Paccrosuue 3emna—Jlyna R = 3,84 + 10° km.

1.205. Kopabas-cnyrauxk «BocTok-5» ¢ kxocMoHaBToM HukonaeBeiM Ha
6opry coBepuinyn N = 64 obopora Bokpyr 3emuH 3a t = 95 4. Onpegenurhb
CPeHIOI CKOPOCTh noJjieta v. Op6uTy Kopabad MO)KHO CUHTATL KPYroBoil M
orcrosaeil oT moBepxHocTH 3eMau Ha h = 230 kM.

1.206. PapHoMepHO ABMKYIIAfACA IO OKPYXKHOCTH TOUKA AeliaeT MOJ-
HBI# 06opor 3a T = 5 ¢. HeMy paBHAa yriioBasfg CKOPOCTh TOYKH 0? YUeMy paBeH
YroJ moBopoTa TOYKM AP 3a BpeMsa At = 2 ¢?

1.207. CxopocTs Touek paGoueii HOBePXHOCTH ILIMGPOBAILHOTO KPyra He
AoJ’KHA npeBhlmaTth U = 100 Mm/¢. HaliT npeaeabHyio 4acTOTy BPalmieHHA
kpyra n, auamerp xoroporo d = 40 cm. OnpeeInTh HOpM&JIbHOQ YCKOpeHHue
a, Touek paboueii NoBepXHOCTH Kpyra.
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Mexaauka

1.208. Boapmoit mKNB pemeHHON mepesadyM MMeeT paauyc R, = 32cm
¥ Bpamaerca ¢ 4yacroroid n, = 120 o6/mMun. Mannii IIKHB MMeeT pajmyc
R, =24 cm. HaiiTi yriaoBylo CKOpOCTb, YMCJIO OGOPOTOB B CEKYHAY MAJOTO
IIKUBa M JHHeHHYI0 CKOPOCTH TOUEK DPeMHsA, KOTOPHIH ABMIKeTcAa Ges mpo-
CKaJb3bIBaHuAl.

1.209. uck pasHOMepHO BpamiaeTcss OTHOCHTEJILHO OCHM, IIPOXOAMALIe
Yepes ero HeHTP M eMy NepNeHAUKYAApHO. JINHellHAA CKOPOCTDH TOYEK KpasA
Aucka v; = 3 m/c. ¥ TOueK, pacnoyIo>KeHHHIX Ha paccToaHuu ! = 10 cM 6n-

e K OCH, CKOPOCTB Uy = 2 mM/c. KakoBa uacrora n BpaleHud AuCKa?
2

1.210. Haiitu paguyc R Bpallialomierocs KoJjeca, ecIi U3BeCTHO, UTO JIH-
HeifHasa CKOPOCTH TOUEK o6oza Koyeca B k = 2,5 pasa 6oJblne JuHeAHOH CKO-
pOCTH TOYKH, JiexKalleH Ha paccTodnnd d = 5 ¢cM OJMiKe K OCH KoJreca,

1.211. Ocr ¢ aByMa AuCKaMu, PACIIONOKeHHBIMHU Ha paccroaHmu [ = 0,5 M
ApPYyr OT Apyra, Bpalaerca ¢ uyacroroil n = 1600 06/mun. Ilyna, neraumasa
BIOJIb OCH, Mpo6uBaer 06a AMCKa: IIPH 3TOM OTBEPCTHE OT IIYJH BO BTOPOM
ANCKe CMeLleHO OTHOCHUTEJLHO OTBEPCTHA B IIePBOM AMCKe Ha yroa ¢ = 12°,
Haiiti ckopocTs nyJu v.

1.212. Haiitu nuHeHHYIO CKOPOCTH U M HOPMAJIbHOE YCKOPEHHe a, TO4eK

3eMHOH ITOBEPXHOCTM Ha: a) 9kBaTope; 6) reorpaduueckoit mupore ¢ = 60°,
0o0ycI0BJIeHHbIe BpallleHHeM 3eMJIH BOKPYT CBoeH OCH.

1.213. Tpu camosera BLIOJIHAIOT PA3BOPOT B FOPHU3OHTAILHOM IJIOCKOC-
TH, ABHUrafch 10 TPAeKTOPMAM, KOTOpble IIOKA3aHLI Ha pHCyHKe 1.28, Ha
paccrossHuu [ = 60 M Apyr or Apyra. Bavxaimuil k neHTPy BHPa)a camMoJer
ABHIKETCA 10 OKPY>XHOCTH pasuycom R = 600 M. CpegHuii caMoJieT ABHXKeT-
€A €O CKOPOCTHIO Uy = 360 kxM/y. HafiTH yckopeHne kaxaoro camMosera.

1.214. e rouku M u K asuskyTcs no oxkpyxuocts (puc. 1.29) ¢ mocro-
AHHEIMM YIJIOBBIMM CKOPOCTAMH Wy = 0,2 pan/c, wg = 0,3 pan/c. B Hauanb-
HBI# MOMEHT BpeMeHH YIroJ MeXXJy pPaguycaMH 3THX TO4YeK paBeH n/3. B ka-
KO MOMEHT BpeMeHH { TOUKH BCTPeTATCA?

K

M \

3™ 2 1
Puc. 1.28 Puc. 1.29

1 JInneiinas cKOPOCTH TOYEK PeMHSA paBHa JHMHeWHON CKOPOCTH KpaliHHMX TOUeK
KaXXA0ro IIKUBA. : . .
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1. KuneMaTuka

1.215. Komxka 6exHT 33 MBIIIKOH IO OKPYXXHOCTH paguycoM R = 5 M
C IIOCTOAHHOM cKkopocThio U, = 40 kM/u. Koraa paccrosaHne 1mo gyre Mexay

HUMH GBLIO paBHO 1/8 AMMHBI OKPY2KHOCTH, MBIIIKA Hadana yberaTh cO CKO-
pocthio U, = 50 KM /4. Uepes kakoe BpeMdA ¢ MBIIIKA YAATUTCA OT KOIIKH Ha

paccToaHHNe, papHOe IT0JIOBUHE OJINHBI Opr}KHOCTPl?

1.216. [ise TouKky paBHOMEepPHO ABMKYTCHA IO OKpykHocTH. IlepBas Tou-
Ka, ABUradACh II0 YaCOBOH cTpeske, nelaer oAMH o6opor 3a T; = b ¢, Bropasn
TOYKA, ABUTaACh IPOTHUB YaCOBOH CTpelKH, AejaeT OAMH obopor 3a Ty = 2 c.
Haiitu Bpema ¢ Mexay AByMd IIOCJIEAOBATEJILHBIMH BCTPEUaM# TOUEK.

1.217. Cxonbko pas N B CYTKHM BCTPedalOTCA 4acoBas M CEKYHAHAS
CTpeJIKH 4acoB?

1.218. Ise Touku OAHOBPEeMEHHO Ha4aJH ABHUYKEHHME C OJMHAKOBOH IIO-
CTOAHHOU cKopocThio U = 0,5 M/C; OfHA IO OKPY’KHOCTH paguyca r = 5 M,
Apyraf mo okpyxxHoctHu paguyca B = 10 m (puc. 1.30). HaiiTi yron mexay
HaNpaBJIeHMAMH YCKOPEeHM ToueK uepe3 BpeMd ¢ = 1 MMH IIOCJIe Hauajua ABM-
JEHHUA, eCTH B HAUATHHBIH MOMEHT TOUKM HaXOAMIHCh HA ONHOM pajuyce.

1.219. He6onbumoe Temo gBUIKeTCA IO OKPYXKHOCTH paaumyca R = 1 M.
OnpeneanTsh MOAYJb IePeMEIIEHNA 33 BPeMsA, B Te€UeHHEe KOTOPOTO TeJO Ae-

Jaer: a)oGopor; 6) % ofopoTa; B) i obopoTa; r) resio moBopauMBaercA Ha
yroJ a = 60°.
1.220. 3a npomesxkyTox BpemeHH At = 10 ¢ TeJIO IPOIIIO IOJOBHHY OK-

pyxHocTu paguyca R = 100 cm. HaiiTi cpeiHI010 IyTEBYI0 CKOPOCTh U M MO-
AyIb cpenneit ckopocTH [D ).

1.221. Oxnopoaunil aAuck paguycom R = 0,5 M KaTnTCA 63 NPOCKAML3bI-
BaHMA CO CKOpPOCThIO U = 2 M/c. HaliT ckopocTh To4Yek aucka A, B, C, D, E
(puc. 1.31). HaiiTu reoMeTpH4YecK0Oe MeCTO BCEX TOUEK AUCKA, CKOPOCTh KO-
TOPHIX U = 2 M/c. Yroa a = 60°.

1.222. Koneco, nmpo6ykcoBeIBas, KATHTCA 110 POBHOM, POPHMIOHTAILHOM
Jgopore. HaiiTu cxopocTh LeHTpa Kojeca v (puc. 1.32), ecaim uaBecTHO, 4TO
CKOPOCTb €ro HHXKHel TOUKHM Uy = 2 M/c, a BepXHei — v, = 10 M/c.

-

C Uy

NI Ay B D

% 2 2

Puc. 1.30 Puc. 1.31 Puc. 1.32
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MexaHuka

1.223. O6pyu, npockaap3niBasg, KaTUTCH IO TO- A oA
pHU3OHTAJbHOH mnoBepxHocTH (puc. 1.33). B Heko-
TOpPBI1 MOMEHT BPeMeHH CKOPOCTh BeDXHell TOUKH A

v, = 6M/c, a HmxkHedl Touknm B vy = 2m/c. ¢ D
OnpeneuTs CKOPOCTh KOHIOB amamerpa CD, mep- /v
NeHAUKYJIAPHOTO K AB, ANA TOTO K€ MOMEHTa Bpe- B &
menH. Ilog KaxKMMu yriiaMH OHM HaIpaBjieHBI K TO- Puc. 1.33
pH3OHTY? Y

1.224. IIunmnagp paauyca R 3a’kaT MeXAy ABHMKYUIMMHUCA CO CKOPOCTH-
MU U; ¥ U, NapajielbHBIMH pelixamu (puc. 1.34). C xaxkoi ymoson CKOpo-

CThIO Bpalijaercs IlPIJIPIHI(p? Hpocxanbsbmanna HerT.

1.225. Karymka ¢ HaMOTaHHOH Ha Hell HUTBHIO JeXHT Ha TOPM3OHTANTh-
HOM CTOJIe ¥ MOXKeT KATHThCA 110 HeMy 6e3 CKOJMb)KeHHA. BHelrHUH paguyc
KaTylku R, BHyTpeHHu# r (puc. 1.35). C kaKkoil CKOPOCTRIO Uy M B KAKOM Ha-
NIpaBJIeHHH OyZeT MepeMelaThca oCch KaTymuky O, ecld KOHel HUTH TAHYTh
B FOPM30HTAJLHOM HANPAaBJIEHHH €O CKopocThio U? Kak mameHMTCH OTBeT,
ecJIM HUTh 6y/1eT CMaTLIBAThCA CBepXYy?

1.226. Illapuk paguyca R = 5 cM KaTHTCA paBHOMEpHO ¥ (€3 MPOCKaib-
3BIBAHHUA 110 BYM IapaslTe/ibHLIM JIMHeHKAaM, PACCTOAHHE MeXIY KOTOPbIMH
d = 6 cm (puc. 1.36), u 3a Bpemsi t = 2 ¢ npoxoaur paccroAanue [ = 120 cm.
C KaKHMHM CKOPOCTAMM ABMIKYTCA BEPXHAA ¥ HHKHAA TOUYKHM IapHKa?

Puc. 1.36

1.227*%. ABToMO6HJIL ABMMKETCA II0 3aKPYINIeHHOMY IOCCe, HMEIoLeMy
pagnyc KpuBu3HE! R = 40 M. 3aKOoH ABH)KeHHA aBTOMOGHJIA HMMeeT BHJ
s=A+Bt+Ct, rneA=5m; B=12m/c, C = -0,5 m/c2. HaiiTi CKOPOCTDH aB-
TOMOGMJIA U, €T0 TaHreHINAJIbHOe d_, HOPMAJIbHOE @, M IIOJHOe d YCKOPeHUs
B MOMEHT BpeMeHH ¢ = 4 c.

1.228%. Yron nosopora gucka paguycoM R = 10 cM M3MeHAETCA CO BpeMe-
HeM II0 3aKOHY @ = 4 + 2t — t3. OnpeaeauTh 3aBUCHMOCTH OT BpeMeHH yTJIO-
BOii CKOPOCTH, YIJIOBOTO YCKOPEHNA- M JUHEeHHOM CKOPOCTH TOUeK JHUCKA.

1.229. MarepuansHas TOUKA JBMKETCA 110 OKPY>KHOCTH pajguyca R =10 cm.
IIpoiiieHHKI# NYyTH 3aBHMCHT OT BPeMeHH IO 3akoHy | = At, rxe A = 1 m/c.
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1. KHHemaTuka

HaiiTn 1HHEHHYI0 M YIJIOBYI0 CKOPOCTH, YCKOPEHHe TOYKH M YUCIO 060po-
TOB, CAEJIAHHBIX €I0 33 IIepBble 5 ¢ Iocje HauaJa ABMIKEHHU .,

1.230. Touka aBMXKeTCA MO OKPYIKHOCTH C IIOCTOSAHHBIM YIJIOBBIM YCKO-
penuem ¢ = 1 paa/c2. HaiiT yros MeXAy CKOPOCTBHIO M YCKOPeHHMEM uepe3
t = 1 c nocyie navana asukenusn. Havanbnaa ckopocTs TOukH (npH t, = 0)

vy = 0.

1.231. YacTuna sauvnaer ABHraThCH 10 OKPYIKHOCTH C IIOCTOAHHBIM TaH-
reHIMANIbHBIM YCKopeHHMeM. HaliTH yron MexXay CKOPOCThIO H YCKOpPeHHeM
nocJie nepeoro obopora. HavajJsHasa cKOPOCTh TOUKH PABHA HYJIIO.

1.232%, Touka aBMIKeTCA 1O OKPYXKHOCTHM paauyca R = 2 M II0 3aKOHY
¢= 2+ 2t — t2. OupegenuTs NyTh /, IPOAAEHHEIH TOYKOH A0 OCTAHOBKH.
OnpenenuTs yCKOpeHNe TOYKH B MOMeHT BpeMeHH ¢, = 0,5 c.

1.233. Ilo oxpyxHoCcTH paauyca R = 2 M oqHOBpeMeHHO ABMXXYTCA ABe
TOYKH TaK, YTO 3AKOHBI MX ABMIKeHUs UMeIOT BUA: ¢ = 2 + 2t M ¢y = —3 — 41.
OnpeseauTh OTHOCHTEIbHYIO CKOPOCTh U B MOMEHT X BCTPEUH,

1.234*, lIkus paguycom R = 0,5 M NpHBOAMTCA BO BpallleHHe C IIOMO-
II{bI0O BePeBKH, HaMOoTaHHOIi Ha Hero (puc. 1.37). KoHen; BepeBKH TAHYT C YCKO-
peHueM ay, = 0,1 M /c2. HaiiTu HOpManbHOe a,, TRHFeHIHAJIbHOE 4 ¥ II0JHOe
YCKOpeHHe HM)KHeH TOUYKHM A IIKHBA CNIYCTA ¢ = 2 ¢ ocJie Hauajla BpallleHu .

1.235%, CkopocTr menTpa Koneca, Karsuierocs 0e3 IPOCKAalb3bIBAHUA
110 TOPM30OHTANLHON noBepxHocTH (puc. 1.38), uaMeHsieTCA CO BpeMeHeM II0
3akoHy v = 1 + 2¢. Paguyc Komeca R = 1 m. HailiTu ckopocTH M yCKOpeHUA
ueTsIpex Touek A, B, C, D koieca, ne;KallluX Ha KOHIlAX B3aMMHO Ilepnesan-
KYJIAPHLIX JMAMETPOB, OAHH U3 KOTOPBIX 'OPU3OHTAJIEH, B MOMEHT BpeMeHH
t=0,5c.

1.236°. Ilsa oAMHAKOBLIX AMCKA DACIIOJIOMKEeHBI TAK, KAK IMOKA3aHO HA
pucyHke 1.39. Inck I HenoxBHIKeH, a AUCK 2 BpaitaeTcs 6e3 NPOCKAIb3bIBA-
HUA OTHOCHTeNbHO AucKa I. Ha xakoil yron a nosepHerca puck 2, oboias
OAMH pa3 aucK 17?

d, )
)

Puc. 1.39 Puc. 1.40

A
Puc. 1.37
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pasa Goibuie (puc. 1.40). Iuck 2 HemogsmKeH. CKOJBKO
o6oporoB N Ge3 nmpockaab3blBaHUA chesaeT AucK 1, oboiina %

1.237°. V aucka 1 pagmyc R, y aucka 2 paguyc B ABa \‘

OJMH pa3 aAuck 27

1.238°. IIsa xoHnmeHTPHUECKUX KoJeca paguycamMu R =
= 50 cM 1 r = 25 cM Bpaljal0TCA B IPOTHBOIIOJOKHBIE CTOPO-
HBI € YI'JIOBBIMHM CKOPOCTAMH ®; = 5 pan/c ¥ wy = 10 pag/c Puc. 1.41
COOTBETCTBeHHO. Mexy HUMHU 3a’KaTo TpeThe KOoJeco Tak,
KaK NMoKa3aHo Ha pucyHke 1.41. KakoBa yrioBas CKOPOCTh BpallleHUs 3TOTO
KoJieca BOKPYT cobcTBeHHOH ocu? IIpockanb3niBaHUA Her.

I Bu:xeHHne teJa,
OpPOLIEHHOr0 FOPH30HTAJLHO!

1.239. B xakom ciryuae BLINABIIMH M3 OKHA BaroHa IpeaMeT yIafeT Ha
3eMJIIO paHbllle: KOI'Za BATOH CTOMT Ha MecTe MJIM KOTAA ABMXKeTca?

1.240. I'opusonTanbHO NeTAmas Nyad OpobHBaeT MOCIe0BATEILHO ABA
BEPTHKAJLHLIX JIHCTa 6yMard, paclofIOKeHHBIX Ha paccroauuu [ = 30 M
apyr or apyra. Ilpu srom nmpo6oMHAa Ha BTOPOM JIMCTE OKAa3bIBaeTcd Ha
h = 2 MM HMXe, YeM Ha nepBoM. C KaKoil CKOPOCTHIO IIOAJIeTe 1A YA K Iep-
BOMY JucTy?

1.241. C camonera, TeTAIero ropu30HTANBLHO CO CKOPOCTBIO U Ha BLICOTE
H, c6pomen rpy3. Ha kakoil BeicotTe A cKopocTh rpysa 6yzneT HampasyieHa
oA yrJioM o K ropusoHTy? HaiiTu pagiyc KpuBU3HEI TpaeKTOpHH R Ha naH-
HoH BhmIcoTe. YeMy paBHO paccToAHMe [ MeXay IPy30M M CaMOJIeTOM B MO-
MeHT NajfileHUd rpysa Ha 3eMJI0?

1.242. Teno 6pomeno ropusoHTanbHO. Yepes BpeMsa t = 5 ¢ mocJe 6pocka
YyroJ MeXIy CKOPOCTbIO M yCKopeHHeM cTal B = 45°. OnpesesuTs CKOPOCTS.

TeJia U B 3TOT MOMEHT. B KaK0il MOMEHT BpeMeHH ¢; 1ocJe

6pocka ckopocTh Tesa Gyzer B ABa pasa GojsbHie ero Ha-
YaJbLHOH CKOPOCTH?

1.243. Kamens 6pomeH ropu3oHTAJLHO CO CKJIOHA TO-
pHBl, 0Opasyiomero yroa o = 45° ¢ ropusontom (puc. 1.42).
Yemy paBHa HauaJIbHas CKOPOCTb Uy KAMHSA, eCJIM OH ynaj
HA CKJIOH Ha paccTosaHuu [ = 50 M or Touku 6pocanuna? Puc. 142

1 B paMkax BIGpaHHON MOAeNH pellieHUs IPeAN0IAaraeTCa, YTO CONPOTUBIECHAEM
BO3AYX& MOXCHO ITpeHe6peys Bo Beex 3ajjavdax AaHHOTO M CINEeAYIOLIEro pasjesnos.
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1.244. [1na rena, 6pomIeHHOr0 rOPH3OHTANILHO ¢ HAYAILHOM CKOPOCTHIO Vg,
IIOCTPOMTL rpad)MK 3aBMCHMOCTH TAHPE€HCA yTJa HaKJOHA CKOPOCTH K I'OpH-
30HTY B 3aBHCHMOCTH OT KOODAMHATHI X (T. €. PACCTOAHMS MO FOPH3OHTAIH
or MecTa 6pocaHuA).

1.245. Teno, 6ponieHHOe TOPHU3OHTAIBLHO ¢ BRICOTEI A = 80 M, ynaio Ha
3eMa0 Ha paccroaHuu [ = 60 M (mo ropmsonranu). Hailtu nepemelenue
TeJia 32 BpeM#A, B TedeHHe KOTOPOro CKOPOCThL YBeINUNBaeTcA B n = 2 pasa. Ka-
KOMH yToJI COCTaBJIAET NlepeMellleHHe ¢ TOPU3OHTOM ?

1.246. Teno 6pomeHo ropu3oHTAIBHO € TOPHI, BLICOTA KOTOPOiH h = 80 M
¢ HayaJbHOH CKOPOCTRIO Uy = 25 M/c. HaliTh mepeMelieHne X YToJ, KOTOPLIH
COCTaBJAET NepeMellleHHe ¢ FOPU3OHTOM, MeXXAY ABYMS TOUKAMH II0JIETA Te-
Jia, B KOTOPhIX CKOPOCTH COOTBeTCTBEHHO U; = 30 M/c m v, = 40 M/c.

1.247. Beproner 1eTHMT ropM3OHTANLHO CO CKOPOCThIO U = 160 KM/u Ha
BeIicoTe H = 500 M. C BeprosieTa HY>KHO COpPOCHUTDL BLIMIIE] HA TEIJIOXOX, ABH-
JKYIHACA BCTPEYHBIM KYPCOM €O cKopocthio u = 20 km/4. Ha kakom nmo ro-
PH3OHTANH PACCTOSHUH OT TENJIOXOJa JeTUHK AO0JIKeH c6pOCHTL BhIMITe ?

1.248. C ropn3soHTaJbHO JETALIEr0 CAMOJETA IIPOM3- R
BoauTCA BrICTpes. CKOPOCTL CAMOJIETa M HAYAJILHAA CKO-
pOCTh MYJH PABHBI II0 MOAYJIO M IIPOTHBONOJIOMHEI II0
HanpabieHuio. CKopocTh caMojlera JaHa B cucreMe orcue- U H
Ta «3eMJA», CKOPOCTD IIOJIETA IYJU — B CHCTeMe OTCUe-
ra «Camoser». Kakoit Gyer TpaeKTopHa nyJu B CHCTEME Z
orcueTa «3eMJIA» U B cucreMe orcuera «Camoser»?

1.249. ITo rnagxomy cToxy ABMXKeTCH, Bpallladch BO- Puc. 1.43
KPYT CBOe#l OCH, BOJUOK, UMeIoiNil ¢OpMy KOHYCA BLICO-
el H 1 paaguyca R (puc. 1.43). IIpn kakofl CKOPOCTH U IOCTYIIATEJILHOIrO
ABHIKE€HHA BOJYOK He YAAPHUTCA O Kpai cToJIa, COCKOUMB ¢ Hero?

ABM:keHHE TeJIa,
OpOIIEeHHOI'0 IO YIJIOM K FOPU3OHTY

1.250. V3 opyansa mpomsBeieH BhICTPeJI IIOA YIJIOM o K ropusoHTy. Ha-
YaNpHAA CKOPOCTb CHapAxa U,. IloBepXHOCTH ropusoHTasbHa. HaiiTu:
@) FOPH3OHTANIBHYIO U, M BePTHKANbLHYIO U, HPOEKIMH CKOPOCTH CHAPAZA,
Kak QYHKIMM BpeMeHH t; 0) 3aBHCMMOCTH KOODAMHAT X M y OT BpPeMEHH;
B) YPaBHeHMe TPaeKTOPMH; I') BpeMs moneTa £,; A) HauGOIbLIIYIO BBICOTY A,

M JaNbHOCTH NoJeTa I cHapaga. IIpy kakoM 3HaYeHUH yIJja o JaJIbHOCTH MO-
neTa 6yaeT MAKCHMAaNbHOMA?
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1.251. ITox kaKuM YrjoM o K FOPH3OHTY He0GXOAUMO GPOCUTDL TeJI0, UTO-
6Bl MaKcUMaJIbHAaA BHICOTA NOAbeMa OGblia BABOE MeHbIIE AaJbHOCTH Gpoca-
HUA?

1.252. IBa tesna 6pomens: nox yriaom o u (90° — a) K TOPH3OHTY C ORMHA-
KOBOM HauaJbHOI cxopocThio. HaliTi oTHouIene falbHOCTEH mosera Tea u
MaKCHMaJbHBIX BBICOT NOABEMA.

1.253. Kakoii HauaabHOH CKOPOCTHIO V) AOJNKHA 06J1aaaTh CUIHANbHAA
pakera, BRINYIEHHAS NOA YIJIOM o = 45° K rOpH30HTY, 4YTOOLI OHA BCIILIXHY-
Jia B HauBhIcIIell TOUuKe cBoeil TpaekTopuu? BpeMs ropenus 3anmajia paKeThl
t=6c.

1.254. [iza Tena 6poiieHs! ¢ 3eMJHM N0Z yriaaMu o, = 30° 1 a, = 45° K ro-
PHM30HTY M3 OHOH Touku. Kaxk0oBO OTHOIIeHMEe cOOOIIEHHbIX UM HaYalbHBIX

v
cxopocx‘eﬁ (—1) , €CJIM TeJia yIIaJId Ha 3eMJII0 TaKXXe B OfHOHU TOuKe?
v
2

1.255. Mymka u Heab HAXOAATCH Ha OJAHOM YPOBHE HA DPACCTOAHMM
5,1 kM apyr oT apyra. 3a Kakoe BpeMs CHAPAL C HAUAJIBHOH CKOPOCTBLIO
240 M/c pocTHrHeT menu?

1.256. Mansuux GpocaeT Msu CO CKOpOCThIO Uy = 10 M/c mom yriom
o = 45° B CTOPOHY CTEHEI, cTOS Ha paccrossuuu [ = 4 M ot Hee. Ha kakoM pac-
CTOSHUH OT CTEHH! AOJIXKEH BCTATh MaJbUMK, 4TOOH! nHoiiMmate MAY? Yaap mMAa-
Ya 0 CTEHKY CUHTATH a6COJIOTHO VIIPYIHM.

1.257°. Temno 6pomeno co ckopoctbio v, = 20 M/C Nox yrioM o = 60°
ropusonTy. HaliTh KOODAMHATHI TOYEK TPAEKTOPHH TeJa, B KOTOPHIX BEKTOP
CKODOCTH COCT&BJIAET C TOPM30HTOM yroi P = 45° eclM HAuaJo KOOp-
AMHAT — TOYKa 6pocaHud Tesna.

1.258. Mz maanra, ycTaHOBIEeHHOro Ha 3eMmJe, 6ber mof yriaom o = 30°
K TOPMSOHTY CTPYA BOABI C HAYAABHOM CKOPOCTHIO Uy = 15 M/c. Ilnomazns ce-

yeHus orBepceTus manra S = 1 cm2, OnpeaenuTs Maccy BOAbI B CTPYe, HAXO0-
AdAleicsa B BO3AyXe.

1.259°, Y3 oTBepcTHa mIaHra, IPUKPLITOro NaabueM, 60T ABe CTPYH
IOA YIJIaMy o ¥ 3 K FOPH30HTY ¢ OQUHAKOBOH HauaJbHOH CKOPOCTRIO Vy. Ha

KaKOM PacCTOAHHH OT OTBEPCTHUA 110 TOPHU3OHTAJIHN OHH nepecexaro'rcr:?

1.260°. Teso Gpormreno co ckopocThio v = 10 M/c no yriaom a = 45° Kk ro-
pusonTty. HaifTu paauycs! KPHBH3HBI TPAeKTODMH Tela B Ha4aJbHBIA MO-
MEHT ero ABMIKeHHs, CuycTs BpeMa t = 0,5 ¢ M B TOUKe HAUBICIIEro NOA'bE-
Ma TeJa HaJ MOBEPXHOCTBIO 3eMJIH.
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1.261°. ITox kaxuM yriaoM o K rOpPM30HTY HaA0 GPOCHTH MAPHMK, YTOGHI:

a) pafiiyC KPHUBH3HEI TPAREKTODHH B HAUANLHLI MOMEHT BPeMEHM ObLLI B
n = 8 pas 6oJsibire, YeM B BepUINHE;

6) LeHTDP KPHMBM3HLI BePIIHMHBI TPAEKTOPMM HAXOAMJCA HAa 3eMHOH IIO-
BepxHoCTH?

1.262°. B cdhepuueckoii TyHKe nphiraet mapuk (puc. 1.44), ynpyro yaa-
PAACH O ee CTeHKH B ABYX TOUKAaX, PACHOJIOKEHHLIX Ha OJHOM rOPM3OHTATIH.
IIpoMeXyTOK BpeMeHH IIpM ABM)KEHHMM INAPHMKA cJleBa Hanmpaso pasen T,

a IpM ABM)KEeHHUHM cnpasa HaneBo — T',. Onpenenurs paguyc R nyHku.

1.263. C xakoit CKOPOCTBIO Uy ¥ NOA KAKHUM YTJIOM O K TOPH3OHTY 6bIJIO
GpollIeHo TeJIo, ecaH B NepBYIO (t; = 1 ¢) ceKyHAY ABMIKEHHA CKOPOCTh YMEHb-

IIMJIach B 2 pa3a M B IIOCHeAVIOUIYIO CEKYHAY NBM)KEHHIA OHA ellle YMEHbIIH-
Jach B 2 paza?

1.264. Ins rena, 6pouIeHHOro ¢ 3eMJIU ¢ HAYAJIBHOM CKOPOCTHIO Uy IIOA
YIJIOM O K TOPH30HTY, MOCTPOUTH rPadMK 3aBUCHMOCTH IPOEKIH CKOPOCTH U,

oT: a) BpeMeHH t; 6) KOOpAUHATHL X (T. €. OT PACCTOAHUA 110 TOPUIOHTAIH OT
MecTa 6pocaHHus).

1.265*. Teno 6polreHo ¢ IOBEPXHOCTH 3eMJIM IIOA yriIoMm a = 60° k ropu-
30HTY C HauaJbHOH CKOPOCTHIO Uy = 20 m/c. HaiiTu nepemenieHnue, ero Mo-
AVJb ¥ HanpaBJIeHHe OT Ha4aJbHOIl TOUKM OpocaHudA Teja Ao OGiumkaiimei
TOYKH, B KOTOPO# HOpMaJbHOe ycKOpeHHe Tena a, = 8 m/c?.-

1.266*. Teno 6pomeno TIOA YIJIOM K TOPUBOHTY TAK, UTO €r0 Pajguyc-BeK-
TOp U3MeHseTcA 10 3aKony: I = (5 + 83t) i + (5 + 2t — 4 9t2)] Ocb X Hanmpas-
JieHa BAOJIb NOBEDXHOCTH 3€MJH, OCh Y — IepPIeHAUKYJIAPHO TOBEPXHOCTH.
ITox kaKHUM YIJIOM K FOPH3OHTY O GPOLIEHO TeJo?

1.267°. Chepnueckas ropka umeer paguyc R. IIpu xaxoil Haumenbieit
CKOPOCTH Uy KAMeHb, 6POIIEHHbIHA C IOBEPXHOCTH 3€MJIH, NEPeJeTHT Yepes
rOpKy, He KOCHYBIINCDH ee moBepxHocTH (puc. 1.45)?

1.268°. IIpn xakoit MUHMMAaJbLHOH HAYAJLHOH CKOPOCTH MOXKHO Iepe-

6pocuTh KaMeHb Yepe3 AOM C MOKaTOH Kphieit? Buamkaiiimas creHa UMeeT
BeIcOTY H, 3aJiHAA CTeHa — BBICOTY A, HIMDMHA AoMa paBHa l (puc. 1.46).

Puc. 1.44 Puc. 1.45 Puc. 1.46
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Puc. 1.47 Puc. 1.48 Puyc. 1.49

1.269. MunoMmer ycTaHOBJIEH MOA yrjioM o = 60° K TOPH30HTY Ha Kpbillle
3gaHudA, BbICOTa KoToporo i = 40 M. Hava/ibHasa cKopocTs MHHEI Vg = 50 M/c.
HanucaTs 3aK0H [JBU2KeHUA M ypaBHeHHe TpaeKTopuM. OnpenesuTs BpeMs ¢
fojiera MMHBI, MAKCUMaJLHYIO BbicOTy H ee moabeMa, najbHOCTH [ mosera,
CKOPOCTh U MafAeHUsl MUHEI Ha 3emyio. Hauano KOOpAMHAT NOMECTHTE Ha IO-
BEPXHOCTH 3€MJIM TaK, YTOObI OHO HAXOJUJIOCH HA OFHON BEPTUKAJH C MUHO-
MeTOM M YT00bi BEeKTOp CKOpPOCTH Jekal B Iockoctu XOY.

1.270. Mauuxk GpoiieH ¢ BLICOTEI A = 5 M HaJ MOBEPXHOCTHIO 3EMJIH € Ha-
4aJIbHO# CKOPOCTRIO Uy = 20 M/c oz yriom o = 30° K ropusoHTy (puc. 1.47).
HaitTi Moxyae 1 HanlpaBJieHHe ero cpeJHell CKOPOCTH 3a BCe BpeM#A NoJIeTa.

1.271. C Bepmunsl ropsr 6pocaioT KaMeHb IOA yIVIoM o = 30° K TOpH30H-
ty (puc. 1.48). Onpegenuts HavaIbHYI0 CKOPOCTL KaMHA, €CJIM OH ynmal Ha
paccroaauu | = 20 M or ToukM GpocaHusA. YroJ HaKJIOHA TOPhI K TOPHU30HTY
Toxxe paseH 30°.

1.272. U3 munoMeTa BegyT cTpesandy M0 00'bEKTaM, pPacHOJ0KeHHBIM Ha
CKJIOHe ropbl. Ha KakoM paccToAHMH [ OT MUHOMeTa OYAYT MajaTs MUHEI, €C-
NI MX HadaJbHas CKOPOCTh Vg, YroJl HAaKJOHa ropHl o ¥ YToJI CTpesibGhl OTHO-

cuTenbHO ropusoHTa § (puc. 1.49) (B > a)?

1.273. MoTOLUKINCT BBe3:KaeT Ha BLICOKMI Ge-
per pea (puc. 1.50). Kakyoo MHHMMAJLHYIO CKOPOCTD
JOJIXKeH UMeTb MOTOIUKJINCT B MOMEHT OTpHIBa OT Ge-
pera, 4To6bI NTepecKOYUTh poB? Beamumubl, yKasaH-
Hble Ha PUCYHKE, CYUTATH U3BECTHBLIMH,

Puc. 1.50

1.274. Illapux cBo60aHO NMagaeT Ha HAKJOHHYIO IVIOCKOCTh C BBICOTHI
h=2w™ u ynpyro orckakmBaer oT Hee. Ha KaKOM paccCTOAHHH S OT MecCTa
HaZieHnusi OH BTOPOIl pa3 YAAPUTCH O IIOCKOCTb? YroJ HAKJIOHA IJIOCKOCTH
K ropusoHTy o = 30°,

1.275. Msy nafiaeT BEpTHKAJBHO C BRICOTH £ = 1 M Ha HAKJIOHHYIO JOCKY.
Paccroanne Mexay TOUKS8MH NePBOrc ¥ BTOPOro yAapa Msida o JOCKY s = 4 M.
Ynrap abcoxioTHo ynpyruii. OnpeaeauTs yroJ HaKJOHA O JJOCKH K TOPU3OHTY.
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Puc. 1.51 Puyc. 1.52 Puc. 1.53

1.276. BoM6apaupoOBIINK NMHUKHMDPYeT Ha lejh, ABUrascCh IOJ YIJIOM «
K ropusoHTy (puc. 1.51). B MoMeHT oTaesieHns 60MObI OT camMosleTa Ha BbICO-
Te H cKopocTh camoJsieTa paBHa v. HaitiTH oTKJIOHeHMe /& TOYKM nonananusa B
OT TOYKM NpHLEJINBaHUA A.

1.277. C Koseca aBTOMOGU/IA, ABMMKYIIETOCHA C MOCTOAHHONH CKOPOCTHIO
v, cJeTaroT KOMKM rpasu. Pagunyc koneca R (puc. 1.52). Ha kakyio BricoTy h
HaJ xoporoil OyfeT oTOpacHIBATLCA IPA3b, OTOPBaBIIAsCA OT TOYKU A KoJle-
ca, yKasaHHO# Ha pucyHke? UaMenurtcs iu BeicoTa A, ecyiM KoJleco OyxeT Ka-
TUTBLCA ¢ TPOOYKCOBKOM?

1.278°. U3 Touku A, HaxoaAmeiica Ha BepIIMHe KPyTOro o6phiBa HA BbI-
core h Hagx TOPU30HTOM, 6poCaiOT HeOOILIIOMH NpeagMeT B TOYKY FOpH3OHTANE-
HOIl HOBEPXHOCTH, HaXOAAINYIOCA OT oOpnIBa Ha paccrosaHuM [ (puc. 1.53).
Yemy paBHa MHHMMaJbHasd CKOpPOCTh 6pocKa vy? Ilox KaKMM yrjoM a K To-
PHU30HTY ZOJI2KEH IPH 3TOM ObIThH coBepllleH Gpocok? Uemy paBeH yroJj nape-
HUs [} Ha TOPU3OHTANBLHYIO IOBEPXHOCTS?

1.279. B tpy6y anuHEI |, HAKJIOHEHHYIO TOA YIJIOM O K FTOPM3OHTY, BJe-
TaeT IIapHUK ¢ TOPU3OHTANILHOM CKOPOCTHIO U (puc. 1.54). OnpeneauTs BpeMst
npeObiBaHMA HIapuKa B TPy6e, ecaM yaaps! 06 ee CTeHKH yIpyrHe.

1.280. C xakoii CKOPOCTBIO U JOJKeH BbLIETEThb
CHapAA M3 OYHIKHM B MOMEHT CTapTa paKeThbl, YTOOLI
cOuTL ee? Pakera CTapTyeT BEPTHKAJIbLHO € HOCTOAH-
HBIM ycKopeHHeM a = 4 M/c2. PaccToaHMe OT OYILKH KO
MecTa CTapTa paKeThl (OHU HAXOLATCH HA OAHOM BHICOT-
HOM yposHe) I = 9 kM. Ilymka cTpenser IOA yrijom
a = 45° K rOpU3OHTY.

1.281. Yenosex cTpesseT B BePTHKAJIbLHO IIOAOPO- Puc. 1.54
HIeHHLIH KaMeHBb B TOT MOMEHT, KOrJa OH HaXOAUTCHA
B HAnBRICHIeH Touke moabeMa h = 10 M. Ilog KaKMM yrjioM K TOPH3OHTY
ROJDKEH AePKATh PYKbe YeJIOBEK, CJIM OH HAXOAUTCH HA PacCTOAHNH 8 = 50 M
oT MecTa G6pocka? Kakoif fomxkHa G6HITE CKOPOCTE NYJIH, YTOGH OHA momaJa
B IeJan?
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1.282. Mogens niasepa JIeTUT FOPU3OHTANBHO C HOCTOAHHOM CKOPOCTHIO
u,y. B Hee GpocaloT KaMeHbL CO CKOPOCTBIO U TaK, YTO B MOMEHT 6POCKa CKO-
pOCTh KaMHA HalpaBJieHa Ha IlJaHep TOA yrJIOM o K ropusonTy. Ha Kakoit
BBICOTe h JIeTes1 IIaHep, eciu KaMeHb HONaj B Hero?

1.283. U3 nymku BRINYCTUIN TOCTeOBATEILHO ABa CHAPAAA CO CKOPO-
cThI0 Uy = 250 M/c: nepBrIit — moA yriaom a; = 60° K rOpU3OHTY, BTOPO#H —
noj yrjoM a, = 45° (asuMyTr oaun M ToT xe). Halitu unTrepsan BpeMeHHM
MEeXKJy BEICTpeNaMH, IpH KOTOPOM CHApPAALI CTOJNKHYTCS ApPYT ¢ APYTOM.

1.284. Ogun Manpuuk 6GpocMs BBepX MAY C HAYaJbHOH CKOPOCTBIO
v, = 5 m/c. OTHOBPEMEHHO ¢ HUM BTODO# MaJIbUUK, CTOSIIUH Ha PACCTOAHUI
! = 5 M oT nepBoro, GPOCKJ KaMeHb CO CKOPOCTBIO Uy = 20;, CTapasch NONAacTh
B Msa4. Ilofi KAKMM YTJIOM K TODM30HTY O JOJKeH GPOCHThL KaMeHb BTOPOi
ManpunK? B KaKoit MOMEHT BpeMeHH ¢ Ipou30iileT CTOJKHOBEeHHE?

1.285*, JIpa kaMHA 0HOBpPeMeHHO GpOIIEHB! U3 OJHOW TOYKH C PABHBI-
MH CKOpOCTAMHM vy = 10 M/c nmoa yrnamn o, = 30° 1 o, = 60° x ropusoHnry,
NpUYEM [ABHYKEHHE NMPOMCXOANT BO B3aMMHO NePHNEeHAMKYISPHBIX MJIOCKOC-
Tax, YeMy paBeH MOAYJb CKODOCTH U BTOPOTO KAMHS OTHOCUTEJILHO IEPBOTO
B 13000 MOMEHT JBUKeHUuA?

1.286. Ha nexoTopoii BLICOTE 0JHOBPEMEHHO U3 OAHOM TOYKH € ONUHAKO-
BBIMH CKODOCTAMH U BBIOpACHLIBAIOTCA IO BCEBO3MOXKHBIM HAaIpPaBJIeHUAM
mapuku. Yro 6yger npeacTaBaATh cO00i reOMeTPHYEeCKOe MECTO TOUYEK Ha-
XOXK/JJeHUA IIapDUKOB B 1100011 MOMEHT BpeMeHH ?

1.287%, JlaMmnouka BUCUT Ha paCCTOAHUM 2 OT MOTOJIKA ¥ Ha BricoTe H oT
noJa. Ilpu ee paspbiBe OCKOJIKM pa3JIeTAlOTCA BO BCe CTOPOHEI ¢ OJHOM M TOi
ke ckopocthio v. HaliTu paguyc R Kpyra Ha noJy, B KOTOpDBIl nonagyT oc-
koJakHu. CUyuTaTs, YTO yxaphl OCKOJNKOB O MOTOJIOK a0CcoMI0THO yIpyrue, a ob
noJ — Heymnpyrue. JIo CTeH OCKOJIKH He [0JIETAIOT.

1.288. Kamens 6pormen ¢ BHIIIKM C HAYaJIbHOH CKODOCTBLIO, HalpPaBJIeH-
HOH ropH3oHTaJbHO. Korna KaMeHb ONyCTHJICH IO BepTHKaau Ha h = 20 M,
€ro CKOpPOCTh OKasajach Halnpas/JeHHoH nox yrioM o = 45° K ropusonty. On-
peleJUTh HaYaJbHYI0 CKOPOCTh KaMH4.

1.289. Mauuk 6pocuiin ¢ HEKOTOPOH BLICOTHL i TIOA yriaoM o = 30° K ro-
pn3oHTY. C KaKoit HawanbEHON CKOPOCTHIO ObI MPOH3Be/eH 6POCOK, ecIi M-
YUK ROCTUr MaKCHUMaJABHOH BHICOTH! HAJ INOBEPXHOCTHIO 3eMJIM, paBHoi 24,
M ynaJ Ha HOBEePXHOCTH 3eMJIM Yepes BpeMd £, = 4 ¢ nocye Gpocka?



3800 3aday no gusure 0na WKOILHUKOB U NOCMYNANOUUX 8 8Y3bl 41

1. KnHemaTika

1.290°. He6osbuioe Teno 6pocaroT ¢ HEKOTOPOH BHICOTHI Haj TOBepX-
HOCTBIO 3eMJIM BBepXx mojg yrioMm o = 60° K ropusoHTy ¢ HadyaJbHOH CKOpO-
cTh10 Uy = 20 M/c. 3a BpeMs NoJleTa BePTHKAJILHASA COCTAB/IAIOIIAA €TI0 CKOPOC-
TH N0 BeJIMYKMHe yBeauunjack Ha 1) = 20% . C kaKoit BeicOoTH GbLIO GpOIeHo
Teso?

1.291°. Msay GpocaioT BBepX BAOJL HAKJOHHOH NJOCKOCTH TNOJ YTrJOM
o; = 30° K TOPH3OHTY. 3a BpeMs I10JleTa BePTHKAJbHaA COCTABJAIOIIAA €ro
CKOPOCTH II0 MOAYJIO cTajla MeHblle Ha 1; = 10% . Korga msau 6pocunu ¢
npexHero MecTa ¢ TOH e Ha4a/JILHOH CKOPOCTHIO, HO IIOA APYTHM YTJIOM, TO
BepTHKaJIbHAA COCTABJSIOAs ero CKOPOCTH 3a BpeMsd H0JIeTa YMEHBIINIACH
Ha 1y = 20%, a MAY NpoJieTe]I PacCTOAHNE, H3MePEeHHOe BAOJIb TOPH3OHTAH,
B n = 1,5 paza MeHblllee, YeM B NIepBOM ciay4ae. IloJ KaKUM yIrJiOM K ropH-
30HTY OpOCHJIM M4 BO BTOpoi pas? CunuTaTh, YTO B 000UX CJAYy4YaAX BepLUINHA
TPaeKTOPHHU MsYa HaXOAUTCA HaJ HAKJIOHHOM MJIOCKOCTHIO.

1.292°, Isa aBTOMOGHAA ABHKYTCA APYT 3a APYTOM BBEpX MO CKJIOHY
¢ OAMHAKOBLIMM CKopocTaMu v = 15 m/c. CKJIoH cocrasaser yroa o = 30°
¢ ropusoHToM. Kakoil fokHa G6bITH MUHUMaNbHAA AUCTAHIIUA MEXKAY aBTO-
MOOHJIAMHU, YTOOBI KOMKH I'DA3H, BhlJIETAOI[Me U3 IIPOTEKTOPOB KoJec Hep-
BOTO aBTOMOOMJIA, He IONafaJN Ha BTOpOii?

1.293. Kakoe paccTosinHe 1O MODM30HTANM NPOJIETUT MAY, GPOIIEHHBIHA
€O CKOPOCTBIO Uy = 10 M/c og yroM o = 60° K TOPU3OHTY, €CJIM OH yAapseT-
ca o notosIok? Bricora motonka 2 = 3 M. Yaap abCcoJIIOTHO yIpyrui.

1.294%. Ha noBepXHOCTH 3eMJIM Ha MHOKeCTBO OCKOJIKOB pa3opBajach
HeGonpinas cepa Maccoit m = 1 kr. OCKOJMKH pasJieTeMCh BO BCE CTOPOHBI €
OMHAKOBEIMHU IO MOZYJIIO cKopocTamu v = 10 M/c. KakoBa Macca OCKOJIKOB,
ynaBIIMX Ha MOBEPXHOCThL 3€MJIM BHe Kpyra pasuyca R = 5 M ¢ 1eHTpOM B
TOYKe B3pBIBa?
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Tabruya 1
Dopmysnt
<p> = é_r_‘

e 2 2 2

x(M)ity@)j;r=Nx" +y";
2 > 2 2

; =vxL+vyj;v=./vx+v;

y
. _dv . 3 2
a=—t—v =a,it+a,j;
2 2 2 v’
a=Jax+ay= ar+an;an=—ﬁ=as1na;
a 1" '

-

U="0q+ 0
TpAMoIMHeliHOe paBHOMepHOE ABUIKEHHUe
a=0; v=|v,/=const; x=x5+v,t; Ar,=x —x5=uv.t; s=vt

IIpsaMonuHeiiHOe pAaBHOYCKOPEHHOE JBUXKEHHE

2
a,t
a,=a_ =const; v, = vy, ta.t; x=xy+v,1t+ ;

2 ?

2
a,=0; v?- v, = 2as

I BHkKeHNE IO OKPYKHOCTH
d(P ' d(D
—so===¢3v=0R;a,=0?R;e= — =o';a,=cR
R at  ® » On dat %
PaBHOMepHOe ABMKeHHe 110 OKPYXXHOCTH
1 t
w=const;w=2nn; T= =

N

IBuxxeHNe Tena, GPOIIEHHOIO TIOX YIIOM K TOPU3OHTY

v, =Ugcos a,
a=4g, vy=vosina—gt;

x=x9+tUvgcosa-t,

y=yo+vosina-t-—g;
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Oxonvanue mabauyst 1

0603Ha4YeHuA Eznnannn
H3MepeHus
U — CpegHAS CKOPOCTh 1mMm/c
8; Ar — nepemenienue 1M

7 — paguyc-BeKTOD; I — ero MOAYJb
X, Y, Xg» Yo — KOODAMHATHI
i, ] — opTHl Oceit x, Y,

At — BpeMs lc

U — (MTHOBeHHas) CKOPOCTh

v — cpeaHAs (myTeBas) CKOPOCTh
| — nyTh; & — yCKOpeHHe 1 m/c?
a, — HopMaJIbHOe YCKOPeHHe

R — paauyc KpUBHU3HEI TPREKTODHUH
a, — TaHTeHIMaJbHOe YCKOPeHHe

U’ — CKOpPOCTH TeJla B IOABUKHOM CHCTeMe
oTcyeTa
Uy — CKOPOCTH IOABHUKHOM CHCTEMBI OT-

cueTa OTHOCHUTENHLHO HEMIOABHKHOH
U — CKOpOCTb TeJla B HETIOABUKHO CHCTe-

Me oTCYeTa
A¢ — yroJ moBopoTa 1 pan
1, ® — YIJIOBasg CKOPOCTh 1 pan/c
2 € — yIJIOBOe YCKOpeHHe 1 pan/c?
) n — 4yucJjio o60pOTOB B €AMHUILY BpEMEHH
(uacToTa BpallleHus) o6/c; ¢!
T — nepuopj BpallleHU A c

N — uncyo 060poToB

g — yCKOpeHHe CBOGOAHOTO NafeHns 9,81 m/c
X, Yo — HadaNbHEE KOODAMHATH

v, — HauaabHasA CKOPOCTD

o — yroa (1 pag = 57,3°)

X, Y — KOODAMHATHI TeJla B 1060 MOMeHT
BpPEMeHH

1°, pan
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2. IlunamMmuka

Macca, cuiaa

2.1. B 1937 r. 6611 OTKpPHIT acTepous [epmec anameTpom okoso 1 kM. 3ro
OfMH U3 CAMBIX MaJIleHbKHX acTepouaoB. KakoBa Macca 3TOr0 KOCMHYECKOT0
Tesa, ec/M IPUHATH, YTO €ro NJIOTHOCTH paBHA MJIOTHOCTH rpaHuTa?

2.2. Macca cniomHoro Ky6a, cheJlaHHOTO M3 HEKOTODPOTO BellecTBa,
m = 8 kr. Kaky1o maccy 6yzeT uMeTh 3TOT Ky0, ecJIM ANUHY ero pe6pa yMeHb-
IIUTL B n = 2 pa3a?

2.3. Ocrankunckas 6amusa 8 MockBe BeicoTol 540 M uMeeT mMaccy 55 000 T.
Kakyio maccy nMesta 651 TOUHaa MOJeNIb 9TO# GalllHU BLICOTOH 54 cM?

2.4. Macca KaHUCTDHI, NOJHOCTBIO 3aNONIHEHHO} GensuHoM, m, = 24 Kr.
Macca KaHHCTPBI, TIOJHOCTBIO 32M0JTHEHHO BOAOH, m, = 29 kr. Kakosa mac-
ca nycToil KaHuCTpol?

2.5. JlepeanHasa Mojesnb OTIUBKH UMeeT Maccy m = 4 kr. Kakosa macca
JIATYHHOM OTIUBKH, €CJIU MIOTHOCTh fiepesa p = 500 kr/m3?

2.6. 3omoro MoxkHO pacmaomuTs g0 TomuuHb: 0,1 MkM. IloBepxHOCTD Ka-
KOH ILJIOIAai MOXKHO HTOKPBITE IMCTKOM 30JI0Ta, Macca Kotoporo m = 2,0 r?

2.7. llpu oguHaKoBHIX 00BbeMaX KyCOK »xeJle3a MMeeT Maccy Ha 12,75 Kr
BoJIBITYI0, YeM KYCOK amioMuHNA. OnpefenuTs Maccy KYCKOB 2Kejle3a M alio-
MHHUSA.

2.8. Cnnas 3omoTa u cepe6pa uMeer maccy m = 0,4 Kr, IJIOTHOCTL P =
=14 - 108 kr/m3. Onpege/UTH NPOLIEHTHOE COREPKaHUE M MACCy 30JI0Ta M
B CIIJIaBe, CUUTaA 00bEM CIJIaBa pABHBIM CyMMe 00'eMOB ero yacrei.

2.9. Kakyio maccy 6ygeT MMeTh KYOHK € IJIOLIAALIO MTOBEPXHOCTH 24 cM?,
€CJIM TJIOTHOCTD BelecTBa, U3 KOTOPOTO OH M3TOTOBJIEH, 8,7 r/cM3?

2.10. Unmeerca 8 oguHaKOBLIX 10 BUAY mapoB. OAHAKO B OAHOM M3 HHX
ecTh BHYTPH HeboJIbIIAA MOMOCTh. KaK MpH moMOIIM PhIYasKHBIX BECOB MOX-
HO ONpeje/MTh 1Iap € NMOJOCThIO, CIM BeCAaMHM MOXXHO BOCIIOJIB30BATHCH He
6oJiee ABYX pas?

2.11. Iouemy Gerymuii yejoBeK, CIOTKHYBIIHMCH, l1afaeT 110 HanmpasJe-
HHIO CBOETO ABMIKEHHU, a YeJOBeK, MOCKOJbL3HYBIIHCh Ha JbAY, HafaeT B Ha-
NpaBJIeHNH, IPOTHBONOICKHOM HANPABIEHMIO CBOErO XBUIKEHUA?

2.12. TouemMy nepex B3NeTOM MM IOCAAKOM caMoneTa KasKAhid macca-
skup oba3aH npuUCTerHyTh ce6sa pemHeM GesonacHocTH?
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2.13. IoueMy Kanau KOXKAA CJIeTAIOT € OfeXK ALl IIPH ee BCTPAXHBaHUK?

2.14. Tlouemy Henb3s nepeGeraTs yauLy nepes 6AM3KO UAYIIMM TpaHC-
noprom?

2.15. Tlouemy aBTOMOGMJEL C HEeHMCIPAaBHBIMM TOPMO3aMHU 3alpellaeTcs
OyKCHpOBaTh ¢ MOMOIIbIO THOKOTO Tpoca?

2.16. Msau, nekaBlIHii Ha CTOJIe BATOHA, MOKATHJICA BIepej MO HANpPAB-
JIEHHIO ABMXKEeHUA BaroHa. Kak M3MeHMJIOCH ABM KEeHMe noe3ja?

2.17. lpu ABNKeHUM TIacCaXKMPHI aBTOOyCca OTKJOHMIMCH BIpapo. Kak
H3MEHMJIOCH JBHKeHUe aBTobyca?

2.18. Tlo 3asBneHHIO 4jeHOB axumaska «Amosnon-12» Y. Koupaga u
A. Buna, ua JlyHe Jlerko notepsaTh paBHOBECHE M JaKe IPM JIETKOM HaKJIOHe
BIEepes MOXKHO ynacTb. O0BACHUTD 3TO ABJEHHeE.

2.19. CpasuuTe Maccel AyHoxoaa Ha 3emJe u JIyHe M CHJBI THKECTH,
neiicTeyomue Ha Hero Ha 3emie u JIyHe, ecn1u ycKopeHMe CBOGOJHOrO maje-
Hus Ha Jlyne g; = 1,7 m/c2.

2.20. C kakoii cuy10if KHJIOTpaMMOBasd THPA AeHCTBYeT Ha 3eMilio?

2.21. IokasaTs Ha PUCYHKe BeC M CHJIy THXECTH, AeHCTBYIOIIYIO Ha TeJa:
a) 6pycoK, JexKaluil Ha TOPU30HTAJLHOM CTOJIe; 0) OpYCOK, Jexaluil Ha Ha-
KJIOHHO# IIJIOCKOCTH; B) IIap, NOABEIIeHHbIH Ha HUTH; T) JIbAUHA, IJaBaio-
1las Ha HOBEPXHOCTH BOJHI.

2.22. KakoB 6yzeT Bec KOCMOHARTa Ha JIyHe, eC/IM B 3eMHBIX YCJIOBHAX
ero Bec B ckatanpe paseH 700 H? Yckopenue cBo6oaHOrO nafgeHus Ha JIyne
1,7 m/c2.

2.23. IIpyxunHbIe Bechl MPHKDEN/eHH K HOTOJKY M K HUM
nojBelleH rpys Maccoit m =150 kr. Tlog rpy3oM cTOUT YeslOBEK Ha
nyiaThopMe JeCATHYHBIX BeCOB, KOTOPbIE MOKAa3LIBAIOT BEC YEJIO-
Beka P = 700 H (puc. 2.1). KakoBsi 6yayT noKa3aHUs BeCOB, ecC-
Ju yejoBek ¢ ycuueMm F = 350 H Oyxer: a) ctapaThCAd NORHATH
rpy3s; 0) TAHYTL rpy3 BHU3?

2.24. Tlouemy Ms4, 6polIeHHBIH BepTHKANLHO BBEPX, NajaeT
Ha 3emuio? UeMy paBeH Bec Msya BO BpeMs I0JIeTa, €CJIH IIpe-
HeOpeus cOnpoTHBJIEHNEM BO3ayXa? Puc. 2.1

4

2.25. TloueMy cOYTHHK, ABHMAKYINMIiCA IO KPYroBoit op6uTe BOKpyr 3eM-
JIH, He NafaeT Ha Hee? KaKos Bec Tes, HAXOAAIIMXCA BHYTPH Hero?

2.26. CpaBHMTL IIOTHOCTH BO3AyXa B KabWHe KOCMHYeCKOTo Kopabus,
KOTODHIA HAXOAUTCA B COCTOAHHM HEBECOMOCTH M B MOMEHT CTApTA.

2.27. Mouemy rena BHYTPHM KOCMHUYECKOro KopabJisi, JIETAIEero ¢ BRIKJIIO-
YeHHBLIM JBUTaTeleM, HeBecOMbBI?
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2.28. Ecnu Mex3Be3qublit KOpabab 6yeT ABUTaThHCA B IPOCTPaHCTBe, Iae
NpaKTHYeCKH He OyJeT CKa3hiBaThLCA NMPUTSKeHNe K HeOecHBIM TenaM, ¢ YCKO-
peHueM 4,9 M/c2, 4TO NOKAXyT BHYTPH Kopa6yia Npu6opsl, rpagyupoBaHHbIe
B 3EMHEBIX YCJOBHAX: a) NIPYKUHHBIE BeChl IPY B3BEIINBAHUY Irpysa Maccoi
m; = 6 Kr; 6) per4axkHble BeChl 1PN B3BeLlIMBAHUU TPy3a My = 5 Kr?

2.29. Tlouemy B MeTpo 3ampelaercA 06JOKaUYMBATLCA Ha ABHXKYIIHMECH
MOPYYHH 3cKanaTopa?

2.30. Moxer 1 BeJOCHNIEAUCT ABUTATLCA PABHOMEDPHO 110 TOPH30HTAb-
HOMY IIlocce, He Bpalas negaaun?

2.31. Tenexka ABMXKeTCA 1O IMOPU3OHTAJBLHON HOBEDPXHOCTH NPAMOJIH-
HeliHO ¥ paBHOMepHO (puc. 2.2, a); yckopeHHo (puc. 2.2, 6); 3aMeaJieHHO
(puc. 2.2, 8). IlokasaTs cuJIbl, AeHCTBYIOIIME HA I'PY3, HAXOAAILINICA HA Te-
JIeXKKe B KaXKJOM cJiydae, €CJIM OH HENOABMXKEH OTHOCUTENbHO Hee. Kakas
CHJla IPUBOAUT IPY3 B ABHKeHME B KayK0M cJIydae U Ky/ia OHa HampaBjeHa?
CornpoTuB/eHNeM BO3lyXa npeHebpeys.

2.32. TlocepeauHe TUOKOH AOCKM, IOJOMEHHOMH
Ha ONOpBI, CTOMT MaJb4YuK (puc. 2.3). Macca maipun-
Ka 50 kr. C Kakoi#l cHJOH OH AeHCTBYeT Ha HOCKY?
C kakoii cuoin geiicTByeT gocka Ha MaiabumiKa? Uso- ” ”
6pa3uTh 3TH CHJIBI Ha PUCYHKe.

2.33. HaiiTi KecTKOCTb NPYXKMHBI, KOTOPAS MOA Puc. 2.3

peiicTBueM cuiibl, paBHoit 5 H, yaaunannacs Ha 10 cM.

2.34. Onuna nesedopMupoBanHoll npy:kuesl [y = 20 cM, ee XKeCTKOCTD

k=10 H/Mm. Kakoi1 craHeT AJMHA NPY>XHUHLI, €CJIH €€ PACTAHYTH C CHJIOH
F=1H?

Bropoi 3akon HeroToHa

2.35. CornacHH JIX BH CO CAAYIOUIMMH YTBEPKACHAAMU:

1) ecsqiu Ha Teso He AeiicTBYeT CUJIA, TO OHO He ABHUIKETCH;

2) eca¥ Ha TeJIO NepecTasia Ae#icTBOBATH CHJIA, TO OHO OCTAHABINBAETCH;
3) Teno oba3aTeNbHO ABMIKETCA TYAE, KyAa HaOpaBieHa cHia;

4) ecJI Ha TeJIO elICTBYET CHJIA, TO CKOPOCTh H3MeHAeTCH.
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) /\/ F OO,
[ m .
ONENO
Puc. 24 Puc. 2.5 Puc. 2.6

2.36. Teso gBUKETCA MO KPUBOJMHEHOM TpaeKTopuu (puc. 2.4). Onpe-
JeJUThL HalpaBJieHHe CKOpDOCTH, BO3MOKHbie HAIpaB/IeHUs YCKODeHWus M
paBHOJeHCTBYIOIIel BCeX CUJI, IPUJIOKEHHBIX K Tely B Toukax I, 2 (Touka
neperuta TpaekTopun) u 3. PaccMOTpeTh c/iyYyan paBHOMEpPHOTO; pRBHOYCKO-
peHHOro; paBHO3aMeRJIeHHOTr0 JBHXKEeHN .

2.37. BaroneTky maccoit m = 500 kr TanyT ¢ cunoit F = 50 H (puc. 2.5).
Kaxoe yckopenne 6yzeT y BaroHeTKH? Tpenuem npeHnebpeys.

2.38. Ecau Tenexky TaHyTh ¢ cuioit F; = 5 H (puc. 2.5), To ee yckope-
Hue Gyzer a; = 0,2 m/c2. C raxoli cuoli F, Hy»HO ZeficTBOBAaTh Ha 3Ty Te-
Jex Ky, YTO6BI ee ycKopeHue 66110 a, = 2 M/c?? Tpenuem npeHeGpeys.

2.39. Ha renexky Maccoit m; = 0,5 kr geiictByer cuna F; = 15 H
(puc. 2.6). C kakxoit cunoit F, Hy>kHO aeHiCTBOBATL Ha TeJIeXKKY Maccoi
my =1 Kr, 4To6bI y Hee GBIIO TaKoe e YCKOpeHHe, Kak u y neppoit? Tpenu-
eM npeHeOpeys.

2.40. Cuapagn maccoit m = 2 Kr BbLJIeTAaeT U3 CTBOJIa OPYAHUA B FOPHU30H-
TaJHHOM HaIIpaBJeHUH CO cKopocThio U = 1000 m/c. OnpegesnnTs cuiy gasJe-
Hus F IOpOXOBLIX ra3oB, CYUTAs €€ IIOCTOAHHOM, eClIK AuuHa cTBoa l = 3,5 M.

2.41. Jleonappo na Bunum BRICKa3aJ cieayiolite nojoxenus. Ecau cu-
Ja F npoABMHET TeJO Maccoil m 3a BpeMsa { Ha pacCTOAHUeE S, TO T& XKe cHUJa
IpPOXBUHET:

1) Tesio maccoit g 38 TO JKe BpeMs# Ha JBOHHOEe PAcCTOsIHME;
m t.
3 Ha PaccTosHue § 32 BpeMd ; ;

3) resio Maccoit 2m Ha TO JKe paccTOAHHe 3a Bpemsa 2¢;

2) Teno Maccoit

IIPOABHMHET TEJO m Ha pacCTossHHe % 38 BpeMd £;

Ha TO JKe paccTossHHe B TO JKe BpeMd.

4) cnia

m
2
Kakwve 13 aTux nonoxeHuit BepHs1?

5) cuna 3 HpoABMHET Teso

ol Dol
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2.42. Kakoit cTaHeT CKOpPOCThL TeJa Maccoit m = 5 Kr, ABMKYILErocs co
CKOpOCThIO Uy = 8 M/c, ecnu Ha pacctosHuu [ = 10 M Ha Teso 6yaeT aeiicTBO-
BaTh cuya F =12 H?

3agavyy pelluTh A CJAy4aesn:

1) HantpaBJleHHe NepeMelleHUs COBIIaJlaeT C HanpasJIeHUeM CHUJIIbI;

2) HanpaBlieHMe NepeMelleHUs IPOTHBONOJNOMKHO HANTPaBJIeHHIO CHIIBI;

3) HanipaBJieHMe INepeMellleHUA B JMi000ii MOMEHT BpeMeHH HepHeHIUKY-
JIAPHO HATIPABJIEHHUIO CHJIbI.

Kakor Oyger xapaKkTep ABHXKeHUA B KaXKOM cydae?

2.43. Teno maccoil m ABMXeTcA NPAMOJHHERHO Hoj RelcTBHEM IIOCTO-
AHHOH cuabl F. B MoMeHT BpeMeRH i, TeJ0 HaXOAUTCHA B TOUKe x,. Kakylo
CKODOCTh Uy JOJI?)KHO MMEThH TeJIO NpH { = t,, YTOOLI B MOMEHT BpeMeHHM ¢ I10-

nacTh B TOUKY x?

2.44. CxopocTs aBTOMOOHIIA N3MEHAETCA N0 3aKOHY U, = 0,5¢. Haiitu pe-
3yJIbTHPYIOINYIO CHIY, ZeHCTBYIOIYIO HA HETro, ec/Ix ero Macca m = 1 T,

2.45%, MaTtepuanbuas TOUKa Maccoil m = 2 Kr ABUXKeTCA IOA AeHCTBHEM
HekoTopo# cusl F corsiacHo 3akony: x =A + Bt + Ct2 + Dt3, rge C = 1 m/c2,
D = -0,2 m/c%. HaliT 3HaYeHMe 3TOj CHJIBI B MOMEHTHI BpeMeHH t; = 2 ¢
u t, =5 c. B Kakoil MOMEHT BpeMeHH CHJla paBHa HYJII0?

2.46. Ha rtesno neiicTByeT eXMHCTBEHHad CH- U, M/c |
Jia, NpuYeM TpadMK 3aBHCHMOCTH NPOEKIMH
CKOPOCTH OT BpeMeHHU U, () IpeAcTaBJIeH Ha pH-
cyake 2.7. IlocTpouTs rpadMK 3aBHCHMOCTH
NMPOEKIUH CHJIB OT BpeMeHM F (&) nj1a paHHOTO
ABH>keHUA Tesa. Macca tesna m = 0,5 Kr. Puc. 2.7

2.47*. 3aBUCUMOCTb OT BpeMeHM KOODAMHAT ABYX TeJl OAMHAKOBOH Mac-
Chl M = 5 KI onpefleIgeTcs YpaBHeHUAMN: x, = Bt — C;t? 1 x, = Byt? ~ Cyt3,
rae B; =40mM/c, C; = 4 m/c?, By = 12 m/c?, Cy = 1,6 M/c3. HaliTu pi1s Kasx-
JOTO0 TeJa BpeMA ABMXXeHUS M MyTh, NPoiileHHM 10 ocTaHOBKM. IlocTpouTh
rpadMK 3aBUCHMOCTH CHJI OT BpEMeHHM Ha JaHHBIX OTpPe3Kax HyTH.

2.48*, Teno, aBukymeecs paBHOMepHO, HAYMHAET TOPMO3MTHL M OCTa-
HaBauBaeTca. TopMosaiada cuna Fy B MOMEHT OCTAHOBKM ROCTHUraeT 3Haye-

Husa 40 H. OnpepennTs TopMossamyio cuny F uepes ¢ = 3 ¢ noce Hayana Top-
MOXK€eHUS, eCAH TOPMO3HON NyTh B 3aBUCHUMOCTH OT BPEMeHH ONMUCHIBAETCH
ypasHenuem: | = Ct — Bt3, rge C = 225 m/c, B = 3 m/c3.

2.49*%, Paguyc-BeKTOp MaTepHanbHOIl TOUKH Maccoii m = 10 r usmeHs-
eTcs co BpeMeHeM IO 3aKoHY: 7y = 5ti + (5¢ + 4¢2) j. OnpegenuTs cuny F,
AeficTBYIOMYIO Ha TouKy. HapucosaTh TpaeKTOpHMIO ABHXKEHUA TOYKH H IIO-
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KasaTk Ha faHHOM DHCYHKe CHJy, AeHCTBYIOIIYIO H& TOYKY B MOMEHTHI Bpe-
Menunt,=1lc,t,=2c.

2.50. Yactuna maccel m co CKOpOCTBIO U BJleTaeT B 06/1aCTh AeCTBHUA TOP-
Mo3aIei cuasl F ol yrioM o K HanpaBJIeHHIO 9TOM CHJIbI M BhLJeTaeT HOJ
yriom 3. Onpegenuts IWuUpHAY [ ob6macTy felicTBUA TopMo3sumteil cuisl. Kakoit
JOJKHa ObITE IIMPHHA 061acTH lj, 4TOOBI YacTHIa MOTJIa U3 Hee BLIIETETh?

2.51°. Ha Teno, aBM:KyIIeecs ¢ MOCTOSHHON CKOPOCTBIO Uy, HAUMHAET
neficTBOBaTh HEKOTOpaA HmocTofAHHas cuia F. Coycra npoMeKyTOK BpeMeHH
At CKOPOCTh YMEHBINUJIACEH B ABA pasa. CycTA ele TaKo# ke MHTepBaJ Bpe-
MeHU At CKOPOCTH YMEHBIIMIIACE ellle B ABa pasa. OnpefeuTh CKOPOCTh TeJa
v, Yepe3 MHTepBaJ BpeMeHM 3A! c Hayala AeHCTBUA INOCTOAHHOM CHIJIEL.
Haittu moayas cujsl F 1 yroJ o, KOTOPBIN OHa COCTaBJIsIeT C HallpaBJIeHueM
JIBMXXEeHUS B HavyaJbHbI MOMeHT BpeMenn. Macca tena m.

IIpamoanHeiiHOE IBMIKEHHNE Teja

2.52. Ha maTepuaJbHYIO0 TOYKY, Macca KoTopoir m = 600 r, geiicTByIOT
ase cuibl: Fy =2 Hu Fy, =3 H. HailTh yroa o MexxX1y sTUMH CHJIaMH, €CJIX IIOJ

UX JeiiCTBMEM MaTepManbHAfd TOYKA [BUXKETCA C yCKOpeHHeM a = 8 M/c2?
IIpu Kakux yC/M0BUAX ee ABMIKeHMe NOJ AeMcTBHEM 3THX CHJI GyReT IpAMO-
NUHeHHBIM?

2.53. I'py3oBUK B3AM Ha GYKCHp JerkoBoit aBTOMOGHIL Maccoit m = 2 T
M, ABUrasich paBHOYCKOpeHHO, 3a t = 50 ¢ mpoexan s = 400 m. Ha croabko
NpH 3TOM YAJUHAETCS TPOC, COEIMHSIOLIMII aBTOMOOMJIM, eClIM ero >XecT-
KocTh k=2 + 106 H/M? Tpenne He yUNTHIBATE.

2.54. Ha nuru, seigepxxusaloneii Hatsxxenne F = 20 H, nogHUMaloT rpys
Maccoif m = 1 Kr U3 COCTOSAHUA NOKOA BepTHUKaNbHO BBepX. CuuTas ABHKe-
HUe paBHOYCKOPEHHBIM, HailTH NpefelbHYIO BHICOTY /A, Ha KOTOPYIO MOXKHO
MOAHATL Ipy3 3a t = 1 ¢ TakK, YTOOBI HUTH He 0GOpBAJIACh.

2.55. BepeBka BhIAiep:KUBaeT Tpys Maccoit m; = 110 Kr npu BepTHKaIb-
HOM HOA'’heME er0o ¢ HEKOTOPBIM YCKOPEHHEM U rpys Maccoit my = 690 Kkr npu
OIIyCKAHMM €T'0 C TAKHMM e I10 MOAYTI0 ycKopenneM. KakoBa MaKkcHManbHadA
Macca rpysa m, KOTOphIH MOXXHO HOAHUMAaTh (OIYCKaTh) Ha 3TOil BepeBKe ¢
HOCTOSIHHOM CKOpPOCTHIO?

2.56. I'pys maccoit m = 1 Kr moABelleH K NPYXXUHE *KeCTKO- ,
cTbio k = 98 H/mM (puc. 2.8). [I1uHa OPYKHUHEI B HEPACTAHYTOM
cocroanuu [y = 0,2 M. HaiiTu aauny npyxuHsi /,, Korja Ha Hei
BHcHT TPy3. Kakoil Gyzer ANMHA HOpYyXHHBI, eCAH NPYKHUHA C
rpysoM GysieT HaXOAUTLECA B JH(PTe, ABUKYIIEMCHA C YCKOpeHHeM
a = 4,9 M/c2, HanIpaBJIeHHLIM: a) BBepX; 6) BHN3? Puc. 2.8
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2.57. BepTuranbHO cTapTylolas pakeTa pa3sBUBaeT cuay Taru F B Teue-
HHe BpeMeHH ¢, 3aTeM ABUraTe b OTKJII04aeTcA. Yepes Kakoe BpeMs ¢, 1ocie
cTapTa pakeTa BepHeTcs Ha 3eMiaio? Macca pakeTsl m, NU3MeHeHHEM ee Ipe-
HeOpeub. CONpoTHUBJIEHNEM BO3JyXa U M3MeHEHHeM YCKOpeHHsA cBOGOZHOrO
majileHusd ¢ BrICOTOM nipeHebpeus. IIpomymocTpupoBaTh pellleHHe 3aRayuyl rpa-
(¢$HUKaMU 3aBUCHUMOCTH OT BpeMeHH YCKOPeHU A, CKOPOCTH, KOOPANHATHI U Iy~
TH pakeThl. Hauamo KOOpAMHAT — MecTO ¢cTapTa PaKeThl.

2.58. I'pys maccoil m noaHuMaeTcd NpHM IMOMOIIM TPOCA BEPTHKAIBHO
BBepX. B TeueHue mepBBIX { ¢ PABHOYCKOPEHHOI'O ABNXKEHUSA IPY3 NOAHAT Ha
BeicOTY h. OnpeaenuTh yiannHeHue Al Tpoca, ecin ero xosddduumesrt yupy-
roctu k. Jedbopmanmio cuurats ynpyroil. Maccy Tpoca, CONpOTHBJIeHHE Cpe-
/bl HE YYUTEIBaTh. CUuTaTh, 4TO A >> [, rme | — RAMHA Tpoca.

2.59. T'pys maccoit m nexur na nony audra. YeMmy pasHa cusia faBIeHUs
Ha moJ, ecau: a) 1udT NOAHUMAETCA ¢ YCKOpeHHeM a; 6) audTt onyckaercs
€ YCKOpeHHeM a; B) QT oIlycKaeTcsa U NOZHUMAaETCA paBHOMepHo?

2.60. Yemy paBeH Bec JleTYMKA-KOCMOHABTA Maccoit m = 80 Kr mpu cTapTe
PaKeThH! ¢ MOBEPXHOCTH 3eMJIM BePTHKAIBLHO BBEPX C YCKOpeHHeM a = 15 M/c¢2?

2.61. YenosedecKkHit OpranuaM cpaBHUTEIBHO JOJITO MOXET MEPEeHOCUTh
YeThIPpEXKpPATHOE yBeJIMUueHNe cBOero Beca. Kakoe MakcHMalbHOE YCKOpEeHHe
MOXKHO IPHAATh KOCMHYECKOMY KOpPalJIio IIPH CTapTe ¢ IIOBEPXHOCTH 3eMJIH,
yTOOB! He IPERBICUTS 3TOM HATPY3KH Ha OPraHU3M KocMoHaBTOB? CTapTt KOC-
MHYECKOT0o Kopalbya cYNTaTh BEPTHKAJILHAIM,

2.62. I'epou pomana Mionsa Bepna «/13 nywku Ha JIyny» serenu B CHa-
page. Ilymka umena gauny creoja l = 300 M. YuuTsiBas, 4TO 414 MOJIETA Ha
JIyHYy cHapsapg npuM BBELJIETE M3 CTBOJA A0JKEH MMeTh CKOPOCThL He MeHee

= 11,1 kM/c, MOACUYUTATDH, BO CKOJIBKO pa3 BO3pac-
TN BeC Macca’kKMpPOB BHYTPU CTBOJa, CUNTas ABHIKe-
HHe paBHOYCKOPEHHEBIM.

2.63. YerhippMa HATAHYTHIMH HUTSAMM Tpy3 3a-
KperleH Ha Tejexke. CHJILI HaTA)KeHMA TOPU30H-
TaJbHBIX HUTEeH cooTBeTCcTBeHHO T; u T,, a BEpTH-

KaneHBIX T3 u T, (puc. 2.9). C KaKuM yCKOpeHHeM Puc. 2.9
ABMIKETCA TeJIEXHKA 110 TOPH30HTAJBHOM MI0CKOCTH?

2.64. Tlox peficTBMEM KaKoii rOpH30HTaJLHOM CUIK F BaroHerka, Macca
Koropoit m = 350 Kr, ABUIKETCS 1O FTOPH3OHTANILHEIM PENbCaM C YCKOPEeHUEeM
a=0,15M/c2, ecaiu cula CONPOTUBJIEHUA ABUXKeHMIo F, = 12 H?

2.65. Teno maccoit m = 5 Kr ABMKeTCA IO FOPU30OHTAIbHOM HOBEPXHOCTH
HOA AeiicTBMEM TOPM30HTAJbHO HampasieHHo# cmanl F = 100 H. Onpege-
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JIUTH YCKOpPEHMe Tesa, eCIN U3BeCTHO, YTO KO3Q(PUIMEHT TPeHNs MeXKIy Te-
JIOM ¥ MOBepXHOCTHIO i = 0,2,

2.66. Ha Teno maccoit m = 1 Kr, Jexaliee Ha TOPM3OHTaJLHOI HOBEPX-
HOCTH, HaumHaeT AeiicTBoBaTh cuiaa F (puc. 2.10). KoadpduuuentT TtpeHus
MeX Y TeJOM M NmoBepXHocThIO U = 0,2. OnpeaeanTs yCKOpeHHe Tela, eC/N
moayns cunsl F pasen: a) 0,5 H; 6) 2 H; B) 2,5 H. IlocTpouTs rpadpuK 3aBu-
CHMOCTHM CHJIbI TPEHUSA FTp ot cuapl F. Cunrats g = 10 m/c2.

2.67. Ha teno maccoit m = 1 Kr HauMHaeT AeHiCTBOBATL TOPU3OHTAIbLHAA
cuia, MOAYJb KOTOpO# JuHeHHO 3aBHCUT oT BpeMeHu: F = Ct, rge C =
= 0,49 H/c. IlocTpouTs rpapuK 3aBUCUMOCTH MOAYJIS CHJILI TDEHNSA OT Bpe-
MeHH, ecin KoadduumenT Tpenus pu = 0,2. OnpegeuTsr MOMEHT BpeMEHH,
KOTla TeJIO CABUHETCH C MeCTa.

2.68. Teno gBMIKETCA MO TOPM3OHTANBHOM IJOCKOCTH MO AeiicTBHEM CH-
aul F, HanpaBJIeHHO# NOA YIJIOM o K TOpu3oHTY (puc. 2.11). HafiTu yckope-
HMe TeJjia, eCJM ero Macca m, a K03dpdPUIHeHT TPeHUA MEeXIY TeJOM U IJIoC-
KocThio [t. IIpu kakoM 3HayeHuHM cuisl F; npuakenne Gyjer paBHOMEpPHBIM?

2.69. Ecau k Teny npuaosxkuts cuny F = 120 H noa yriaom o = 60° k ro-
PHM30HTY, TO TeJo OyaeT ABUraThcs paBHOMepHO. C KaKUM yCKOpPeHUeM 6yfeT
IBUTATLCA TEJIO, €CJIU TY XKe CUJY IPHIOXKUTH oA yraoM = 30° K ropu3oH-
Ty? Macca Tena m = 25 Kr.

2.70. C xakoit HauMeHbIIeil CHJIOH HYXKHO TOJKAaTh epef coboit Teaex-
Ky, Macca KoTopoii m = 12 Kr, aas Toro 4yTto6bl cABUHYTH ee ¢ MecTa? Cuia
HanpasjeHa BAOJb PYYKH TeJIEXKKH U COCTaBJIAET ¢ TOPU3OHTOM yroa o = 30°
(puc. 2.12), a KoadhGpHUUNEHT TPEHUA MeXKAY ITOJIOM H TeJexKol p = 0,47

2.71. Bpycok, NpuBOZMMBIH B ABHXKEHHe HUTBIO AB, ABMXKETCA MO TOpH-
30HTaNbLHOMH nnockocry (puc. 2.13). Macca 6pycka m, yroj HakJIOHa HUTH Q,
yCKOpeHMe TOYKN B — a, KoaddHiumeHT TpeHNa MeX Ay OpyCKOM K IJIOCKOC-
Tb10 J. HaiiTi HaTAKenne HUTH T u cuuy gaBneHuss N 6pycka Ha IJIOCKOCTb.

2.72. Ha teno maccoit m = 0,1 Kr, jexalee Ha TOPH3OHTAJILHOM CTOJIE B
MoMeHT BpeMeHH ¢t = 0, Hayana feitcrBoBath cuaa F = bt (rge b = 1 H/c), Ha-
npasieHHas HOx yrioMm o = 30° k ropuszonry (cM. puc. 2.11). Haittu 3asucu-
MOCTBb YCKOPEHUA Tesna OT BpeMeHH, ecnu KoahDUNNeHT TPeRNA MeXAy 1o-
BePXHOCTSAMH Texa U croJa p = 0,1. Yepes Kakoil NPOMEKYTOK BPEMEHH OT

,
%i"u

Puc. 2.10 Puc. 2.11 Puc. 2.12
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HauaJa AefiCTBUA CUJILI TEJIO OTOPBETCS OT NOBepXHOCTH cToa? Yemy paBHO
YCKOpeHUeE Tejla B MOMEHT OTphIBa?

2.73*. KakoBb!I [0/I2KHBI 6BITE MOAYJbL M HampaBjeHHe (o) MUHMMAaJILHOM
cunnl F, npunosxkenHoit k 6pycKy, JexalieMy Ha FOPH3OHTAJILHOM CTOJIE,
yTOOBI CABUHYTE €ro ¢ MecTa (cM. puc. 2.11)? Macca 6pycka m = 1 kr, Koad-

(pHIMEHT TPeHUSA MEKAY CTOJIOM U GDYCKOM | = L .

J3
2.74. Bycunka maccoit m = 10 r cocKa/b3bIBaeT M0 BEPTH-
KaJbHOM HUTH (puc. 2.14). OnpexennTs ycKopeHNe OYCUHKM M

CHJIy HATSI’KEeHUA HUTU, €CJIM CUJIa TPEeHUA MexKAy OYCHHKOM u
HUTBIO FTp = (0,05 H. Kakosa g0JI2KkHa OLITh CHJI& TDEHHUSA, YTOORI Puc. 2.14

fyCHMHKAa He COCKaJIb3bIBala ¢ HUTH?

2.75. Bpycok maccoit m = 2 Kr 3axaT MexJy ABYMs BepPTHKaJbHLIMH
nnockKocTaMu ¢ cuioit F = 10 H. Haiitn yckopeHMe GpycKa ¥ CHJIy TpeHHA
Mexkay OPYCKOM M IJIOCKOCTBIO NpH ero NPOCKaJb3blBaHNU. KaKkyio MMHH-
MaJIbHYI0 BePTHMKaJbHYI0 cuny F_, Hy»XHO NpHJIOXHUTE K OpycKy, YTOGH
€ro: a) yaep:kaTh OT IpocKaJb3plBaHud; 0) nogunMarts BBepx? Koadduuuenr
TpeHus u = 0,5.

2.76. Yepes HenmoxBukKHOE, TOPU30HTAILHO PACIOJIOXKEHHOEe HA HEKOTO-
poit BricoTe OpeBHO mepebpollleHa BepeBka. UToObl yAep:kaTh Ipys Maccoi
m = 6 Kr, IoJBellleHHbIA Ha OXHOM KOHILiE BEPEeBKM, HeOOXOAUMMO TAHYTh BTO-
poii KoHel| BepeBKM ¢ MMHMMaJbHOH cuoii T, = 40 H. Onpegenuts MUHU-
MasnbHylo cuny Ty, ¢ KOTOPOii HeO6GXOAMMO TAHYTE BepeBKY, YTOOLI rpy3 Ha-

HaJl IOJHUMAThCA.

2.77. Maruur A Maccoit m = 5 Kr IpUTATMBAETCA K CTEHKe C
cunoit F; = 5 H. Ecin K MarHUTY NIpUJIOAKUTS eme cuny Fo =20 H
(puc. 2.15), cocraBaaiomyo yroa o= 30° co CTEHKO#, TO Kyaa 1
¢ KaKHUM yCcKOpeHMeM OyaeT asurathcsa MarHuT? KoadduumeHr
TpeHUs MeXKAY cTeHKo# u marauTom | = 0,2. IIpu kakux 3Have-
HMAX I MAarsuT He 6ygeTr ABUraThca?

2.78. Tayk maccoit m = 0,1 r cnyckaetes o HuTH nayTunsl, Fuc 2.15

NPUKpeIJieHHo# K NOoTOoJKy Jugra. JIndrt HauuHaeT NOXHHU-
MaTbcad € yCKOpeHHeM a, = 3 M/c2. C KaKMM YCKOpeHHeM a,
OTHOCHTEJBHO JU(dTa oNycKaeTcd NayK, ecJaH HaTAMXKeHHe HATH
Ty=5 - 107t H?

2.79. OnpepenuTs, Npu KaKOM YCKOPEHHH cTeHKH (puc. 2.16)
6pycok 6yzeT HAXOAUTHCA B IOKOE OTHOCHTeNbHO Hee. Koaddu-

IMeHT TPeHUA MeXXKAy CTeHKOH H GPYCKOM u. Puc. 2.16
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2.80. Teno maccoit m = 0,4 kr 6pocaloT BePTHKAJLHO BBepX € HaUaIbHOI
ckopocteio U = 30 M/c. Yepes BpemMa t = 2,5 ¢ TeJio JocTUIaeT BLICILEH TOUKH
nogbeMa. OnpejenuTh CpefHee 3HAYEHHe CHJIBI CONPOTHBJIEHHS BO3AYyXa,
CYNTas JBUKEHHMe PaBHO3aMe JIeHHEIM.

2.81. Teno maccoit m = 1 kr, 6polieHHOe NTOA YIJIOM K TOPU3OHTY, UMeeT

B BepXHeil TOUKe TpaeKTODHMH IOJHOE yCKOpeHMe a = 12 m/c2, OnpegenuTh
CHJIy CONIPOTHUBJIEHUA CPEAL! B 9TOM TOUKe.

2.82. NapamotcT Maccoit m; = 80 Kr cnycKkaercs Ha HapallloTe ¢ ycTa-
HOBUBIIeHCA CKOpPOCTRIO V; = 5 M/c. Kakoit Oyser ycraHOBMBIIAsCA CKO-
pOCTh, €CIM Ha TOM JKe mnapamiore 0ygeT CHyCKaThbCa MaJbUMK Maccoi
m, = 40 kr? CunraTh, YTO CHJA CONMPOTHBJIEHUA BO3AyXa NPONOPIHOHATLHA
KBaApaTy CKOPOCTH.

2.83. Macca BO3AyIIHOTO IIapa BMecTe ¢ KaHATOM, BOJIOYAIIMMCH IO
3eMJie, m; BhITAJKHUBalOIIaA cCHJa, JelCTBylollas Ha 11ap, paBHa Fy; Koad-
¢HIMEeHT TpeHUA KaHaTa 0 3eMJi0 paBeH |. CHIa CONpPOTHBJIEHUA BO3AyXa,
ZelicTByloIasA Ha Iap, NMPONODIMOHAJLHA KBaApaTy ckopoctu: F = av?.
HaiiTi cKOpoCTh ¥ 111apa OTHOCUTEJBHO 3€MJIM, eCJIN AyeT rOPHU30HTaJbHBII
BEeTep €O CKOPOCTHIO L.

2.84. KosdbduupeHT TpeHHMA MeXAY KOJeCaMH BeJOCHIENa M AOpOToi
p=0,1. Ilpu aToM HauboNBIIas CKOPOCTH Bemocunexucra v = 10 m/c. Cuna
CONpPOTHUBJIEHUA BO3LYyXa, AeHCTBYIOIIAA Ha BeJIOCHIEAUCTa, IIPONOPIUOHAIE-
Ha KBagpaTy ero ckopoctu F = av?. OnesuTs Be1nunHy koaddunuenra npo-
NOPUIMOHAJILHOCTU a. Macca BelocHUneAucTa BMecTe ¢ BestocunegoM m = 100 Kr.

2.85. Teno maccoit m gBMKeTCA NOX AeiicTBHeM CHJIbI F U3 COCTOSHUA
MOKOA 10 NMpAMoil, HanpaBJeHHOH Noj yIJIOM q K ropusoHry. Kakoe pac-
CTOSHUE NPOAAET TeJI0 32 BPEMA ABMIKEHUA 1?7

2.86. Bycunka CKOJNB3UT MO IVIaAKOMY CTEDPKHIO, COCTaBJIAIOLIEMY YTOJI
o = 30° ¢ BepTuKagblo. YeMy paBHO ycKOpeHMe OycHKHN?

2.87. Onno Teno cBoGOAHO MazaeT ¢ BLICOTH A, APYIrOe — CKOJBL3UT IO
HaKJOHHOH IJIOCKOCTH, MMelOIlel yroa HakJoHa o (puc. 2.17). CpaBHUTH
CKOPOCTH TeJl Y OCHOBAHUA HaKJIOHHOH MJOCKOCTH U, M Uy ¥ BpeMs HX JABH-

KeHud L U iy,

2.88. ¥V 6pycka ogna cropoHa riagkas, a Apyrad mepoxosarad. Eciu ero
TNOJIOKUTH Ha HAKJOHHYIO IIJIOCKOCTH HiepoXxosaToil cTopoHoil, oH Gyaer je-
JAaTh HA I'DaHU cocKajb3biBaHMsa. C KaKkuM ycKopeHHeM Gpycok 6Gypmer co-
CKaJBb3BbIBATH, €CJOH ero nepesepHyTb? KoaddHlimeHT TpPeHNA MeK Iy IlIepo-
X0BaToM cTOPOHOIt 6pyCKa M HAKJIOHHOM MIOCKOCTHIO i = 0,2,
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Puc. 2.19

2.89. Hebonbuioe Tesro nyckaloT CHU3Y BBePX 110 HAKJOHHOH MJIOCKOCTH,
cocTaBaAIel YyroJl o ¢ ropudoHToM. Kosdpdunuent rpenus reja o mioc-
KocTh p. OIpeeIMTH OTHOLIEHHe BPeMEHH NOABEMA TeJla {; KO BpEMeHH ero

COCKaJb3bIBaHNUA {, 0 I€PBOHAYANILHOM TOYKH.

|

2.90. Bpycox nexuT Ha gocKe. Eciu mogHUMaTL OAMH KOHell JOCKH, TO

1IpH yrie HakaoHa o = 30° 6pycok HAUMHAET ABUTATLCSA. 34 KaKOe BpeMs OH

COCKOJIL3HET € JOCKH nauHoil [ = 1 M, ecsiu oHa o6pasyeT ¢ TOPH30HTOM YIOJI
B =45°?

2.91°. Ha ropu3oHTaJbHON J0OCKe JIeXKUT OpPycok Maccoit m. OguH u3
KOHIIOB IOCKY MejIeHHO moAHuMaloT. HapucoBaTh rpadMK 3aBUCUMOCTH CH-
Jibl TPEeHUs, AeMCTBYIOmell Ha 6PYyCcOK, OT yIJia HaKJI0HA A0CKH K TODHM3O0HTY.
Koaddumnuert Tpeansa Mexay ZocKoi u OpycKoM L.

2.92°, OnpegenuTs yckopeHHe IMIMHAPA, CKOJB3AIIEro Mo xenoby,
MMeloLieMy BUJ ABYTPAHHOIO yrja ¢ pacTBOpoM . Pe6po AByTpaHHOIO yria
HAKJIOHEHO 1oJ yraoM [ K ropusoHTy. II/IoCKOCTH ABYyrpaHHOTro yria obpa-
3YIOT OOWHAKOBLIE YIJIbl ¢ TOpU30HTOM. KoaddHIMeHT TpeHUA MeXAY Iu-
JMHAPOM ¥ MOBEPXHOCTHIO KeJloba u. Ock BUIANHAPA NapaijebHa pebpy.

2.93. Onpegenuts cuiy, AefCTBYIOIIYI0 Ha BEPTHKAILHYIO CTEHKY CO
CTOPOHEI KJMH&, eC/JIM Ha Hero NoJIOKMIN rpy3 Maccoit m (puc. 2.18). Yroxa
NpHU OCHOBAHUHM KJMHA o. K0ahdHUIMeHT TPeHHA MeKAy I'PY30M M IOBepX-
HOCTBIO KIMHA [. TpeHus Mexx Ay KJNHOM H NOJIOM HeT.

2.94. Kpuima foMa HakI0OHeHa Iog yrioM o = 30° kK ropusonry. Kakum
AoykeH ObITh KO3(hOHULMEeHT TPeHNUA MeK Ay NoAoIluBaMi GOTMHOK Tpybouuc-
Ta ¥ TOBEPXHOCTBHIO KPBIIIN, 4TOOL! GH CMOT POHTH BBEPX MO Kphiie?

2.95. Yemy nosoxen 6HITH pABEH MHHMMAJbHEIH K03GdHUIMEHT TPeHUs |
MeXX Y IIMHaMHU ¥ HOBEPXHOCTHIO AOPOTH ¢ YKJIOHOM o = 30°, 4TOOLI aBTO-
MOGHJIL MOT ABUTATLCS 110 Heil BBepX ¢ yckopesueM a = 0,5 m/c2?

2.96. Kakyio ropusonTanpayio cuny F Heo6X0AMMO HPHIOKHUTH K Gpy-
cKy (puc. 2.19), 4yTo6bl OH paBHOMEDPHO NMEpEeMeIaJCA BHU3 110 HAKJIOHHOM
niaockoctu? Macca 6pycka m = 2 Kr, KoapdUIMEHT TPpeHNA MeXKAY GpycKOM
M HOBEPXHOCTBIO MIOCKOCTH U = 0,2; maockocTs 06pasyer yrox o = 45° ¢ ro-
PHU3OHTOM. :
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2.97. Ha HakJIOHHYIO IVIOCKOCTB, 06pa3ylomyio yroa o = 30° ¢ ropuson-
TOM, IOJIOXKMIN Ipy3 Maccoit m = 1 kr. KoagduumeHT TpeHus rpysa o njoc-
kocthb p = 0,1. Kakyio ropusonTansuyio cuny F (eMm. puc. 2. 19) Heo6xoquMo
NPUJIOKHUTb K GpycKy, 4ToObl OH DAaBHOMEPHO MepeMelllaJicA BBepX IO Ha-
KJIOHHOM IJIocKOoCTH?

2.98. lepesannklil 6pycoK HaXOAUTCA Ha HAKJIOHHOM miaockocTH. C Ka-
KO HaMMeHBIIeHd CcHJION, HampaBJeHHON NMepHeHZUKYJISPHO HOBEPXHOCTH,
HY>KHO NPHKATh OPYCOK, YTOOBI OH ocTaJcs Ha Hell B mokoe? Macca Gpycka
m = 0,2 Kr, IN1MHa HAaKJOHHOM nyockocTi [ = 1 M, Bricota h = 0,5 M, Koad-
(PULIMEHT TpeHN s GpycKa o MJIoCKocTh p = 0,4,

2.99*%, Ha nHak/JOHHOH MNJIOCKOCTH JeXXHT OpYCOK. 7
K 6pycky npunoxena cuna F, paBHaA yaBOeHHOH CHJe
TaMXeCTH OpycKa mg M HallpaBJIeHHasd BAOJNb HAKJOHHOMH

nnockoctu (puc. 2.20). KoadduLeHT TpeHUS MeXay ars,
OPYCKOM M HaKJIOHHOH mJjockocThio (L = 1. IIpu kakom ’
yrjle HaKJIOHa NJIOCKOCTH ¢ YCKOpeHHMe Opycka 6yaer Puc. 2.20

MuHUManpHbIM? HaiiTi 3TO ycKOpeHue.

2.100*. Bpycok maccoit m paBHOMepHO BTaCKMBaiOT 32 HUTH BBePX IO
HAKJOHHONM IJIOCKOCTH, cocTaBjsiomeil yron o ¢ ropusoHToM. Koadbdunu-
eHT TpeHus p. Haittu yrosn 3, KOTOpBI# JOMKHA COCTABIATE HUTH C HAKJIOH-
HOH NJOCKOCTBIO, YTOOBI cHJ1a HaTAXKeHNA HUTH T Oblna HauMeHblelt. Yemy
oHa paBHa?

2.101°, Ilo rnagkoit HaKJOHHOI IJIOCKOCTH, ABUXKYIIEHCA ¢ yCKOPpEeHHeM
a, ckoab3uT 6pycok (puc. 2.21). HafiTnm yckopeHne GpycKa OTHOCHTENILHO
miockocT. KakuMm poxHO ObITE yCKOpeHHe, YTOOBI OPYCOK He CKOJIB3UJI IO
niaockoctu? Yroj HAKJOHHOHN IMJIOCKOCTH ¢ TOPU30OHTOM pPaBeH d.

2.102. Ha rnagkoit HaKJIOHHO#M TIOCKOCTH, ABUKYILIEHCA BIPABO C YCKO-
peHHeM a, JIeKUT Gpycok Maccoit m (puc. 2.22). HaiiTh HaTAKeHHe HUTH H
CHMJIy JaBjieHUs OpycKa Ha IIJIOCKOCTh. IIpM KaKoM YCKODEHHM IJIOCKOCTH
Opycok ne OyzieT JaBUTh Ha IJIOCKOCTL?

2.103°. HaknorHas MIOCKOCTL C YIJIOM HaKJOHA O JBHYKETCH C yCKope-
HHeM B CTOPOHY, YKa3aHHYIO CTpeJKoil Ha pucyHKe 2.23. HauuHas ¢ KaKoro
3HaueHHs YCKOPEHHUS a Teso, Jexkalllee Ha HAKJIOHHOM MJIOCKOCTH, HAYHET HOJ-
HUMaTbca? KoaddummenT Tpenus Mex Iy TeIOM ¥ HAKJIOHHOM ILIOCKOCTHIO L.

Puc. 2.22 Puc. 2.23
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Puc. 2.24 Puc. 2.25 Puc. 2.26

2.104. Ha TenexKe yKpemneH oTBec — IapMK Mmaccoit m. Ha Kakoii
yroJl o OT BEPTHKA/IN OTKJIOHUTCA HHUThH OTBECa, €CJIH TejesKKa OyJeT JBHU-
ratecs ¢ ycKkopenueM a (puc. 2.24)? Kakosa 6yeT cujia HaTAXXeHUA HUTH?

2.105. Jlerkas TesexKa MOKeT CKaTHIBAThCA Ge3 TpeHMA ¢ HaKJOHHOM
nnockocTi. Ha Tesexkke YKpeIlleH OTBec — INapHUK Maccoil m Ha Hutu. Ha
Kako# yroj o oT BepTHKAaJM OTKJIOHUTCS HUTHL OTBeca (puc. 2.25) npu cKa-
TBIBAHMH TeJeXXKn? Yo HaK/IOHa IJIOCKOCTH K TOPH30HTY paBeH f3.

2.106. K ocu noasuxkHoro 6;10ka MpUKpenJed rpys maccoit m. C Kakoit
cuyoit F HY»KHO TSIHYTH KOHEl HUTH, IePEeKMHYTOH Yepe3 HENOABMIKHBIN
610k (puc. 2.26), uToOnl Ipy3 ABUTaJICA BBepX ¢ ycKopenueM a? Maccoii 6J10-
KOB 1 HUTH nIpeHe6peys.

IIpaMoJuBeiiHOe IBUKEHHE CHCTEMBI Tell

2.107. [lpa ManbuMKa TAHYT NPYXUHY AMHAMOMETpPA B IPOTHBOIOJIOXK-
Hble cTOPOHBI ¢ cuiioi 100 H kaxawiit. Yro moKakeT guHamMoMeTp?

2.108. Isa Tesa MmaccaMu m, ¥ M, CBA3AHBI HUTHIO M JIEXKAT Ha IJIagKOM

croJyie. HaiiTi naraskenne Hutu T, ecau cuna F, HanpaB/eHHas BAOJAbL HUTH
M napaJjijieIbHafA CTOJY, IPUJIOXKEH] K Tesny: a) Maccoit m,; 6) Maccoit m,.

2.109. Ha crone nexar gBa mapuka, coefUHeHHbIe NPYXXUHOH. Macch
LIAPUKOB M U m,. decTKocTe npykunbt k. Ha mapuk maccoit m, gefictsyer
HOCTOSIHHAA CHJa F, HanpaBieHHad K INAPUKY MAaccoil m, (BAOJIL NPYKUHBI).
Tpenust ner. KoseGauns orcyrcrsyior. Ha Kakyio BeJIHUMHY X cXKaTa Opy-
sKuHa?

2.110. Ha rraaxom cTose JleskaT ABa CBA3AHHLIX HUTHIO rpy3a (puc. 2.27).
Macca neBoro rpysa m; = 200 r, macca npasoro m, = 300 r. K npasomy rpy3y
npunoxkeHa cuna Fy = 0,1 H, x nesomy B mporu- . -

F, F,
BONOJOXKHOM HanpasieHun — cuaa F; = 0,6 H. m, [my |

C KaKuM ycKOpeHHeM ABHIKYTCA FPY3Hl H KAKOBA N
CHJIA HATSDKEHHA COeAuHAIomed ux guTn? - Puc. 2.27
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2.111. [Ipa Tena maccaMu m; u m, cBA3AHK
HHUTEIO, BHIEP)KUBAIOIIEH CHIY HaTsXeHus T,.
K renam npunoxens cuasl F; = at u Fy = 2 at,

riae o — IOCTOAHHBIN KoadduUneHT, ¢ — BpemMA
neictBua cuibl (cM. puc. 2.27). B kakoit MOMeHT Puc. 2.28
BpeMeHM HUTh IlopBeTca? TpeHneM npeHeGpeys.

2.112. K crepsxHio aauHHOi | npunoxens! cuisl Fy u F,, Kak nokasaHo

Ha pucyHKe 2.28. Haiitu cuny HaTSAKeHMS CTepKHS B CeYeHHM, HaxXonA-
IeMcs Ha pacCTOSIHMH X OT ero JieBoro Koxuna (F, > F;).

2.113. Nipa 6pycka, cBA3aHHbIe HepaCTAXKMMON HUTBIO, HAXOAATCA HA
rOpu3oHTANbLHOM MockocTH. K HUM npunoxens! cunst F; u F, (puc. 2.29),
COCTaBJISIONIIME C TOPDU3OHTOM yrjibl a ¥ 3. HaiiT ycKOpeHMe CUCTEMEI U CH-
sy HatskeHud HUTH. KoaddmimeHTr TpeHua 6PDYCKOB O MAOCKOCTh OJMHE-
KOBH M paBHBI . Cuyel F; u Fy MeHbIIe cuibl TsxkecTH 6pyckoB. Cucrema

ABH)XETCHA BJIEBO.

2.114. TIpu KaKoM MMHMMAJILHOM 3HAUYeHMM cHIbl F M KaKas U3 Hepac-
TSXKUMBIX HUTEH, CBA3LIBAIONMUX rpyssi (puc. 2.30), pasopBercs, eciaH OHa
BHIIePXXUBAET NpefelbHyI0o Harpysky F, = 100 H? Maccet rpy3oB m, 2m,

3m. TpenueM npeHebpeys.

2.115. K reny maccoit M = 10 Kr nojsellleHO Ha BepeBKe TeJO Maccoi
m = 5 kr. Macca BepeBku m, = 2 Kr. Bca cucreMa ABHMXKeTCA YCKODEHHO
BBepXx mnop AeiicrBueM cunbl F = 300 H, npuiokeHHOI K BepxHeMy TeJy
(puc. 2.31). HaiiTu HaTAXKeHMe BepeBKH B ee LieHTpe T'; ¥ B TOUKaX KpemnJe-
HuaTen Ty uT,,.

2.116. Mansap maccoit m = 72 Kr paGoTaeT B IogBeCHOM Kpecje. Emy mo-
Hago61JI0Ch CPOYHO NOAHATHCA BBepX. OH HauMHaeT TAHYTH BEPEBKY C TAKOH
CHJION, YTO CHJIa AaBJeHUsS Ha Kpecyio yMeHbIlaerca Ao F = 400 H. Macca
kpecrna m = 12 kr. Yemy paBHO yckopenue Mansapa? Uemy paBHa Harpyska
Ha 610K ?

2.117. Yepes merkuii HemOABMKHBIH OJOK NMepeKMHYTa HeBecoMas He-
pacTAXUMas HUTh C ABYMA Tpy3aMH Ha KOHIlAX, MAacCChl KOTOPHIX /My U My

-

F

Puc. 2.29 Puc. 2.30 Pue. 2.81
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(m; > m,). CucreMa NpUXOAUT B ABHXKEHHe, IpUYEM HHUTH %
He NPOCKAJIbL3bIBAeT OTHOCHUTENbHO Onoka. OnpenesMTh yc-
KOpeHMe TDy30B, CHJY HATSKEHHS HUTH M CHJIYy JaBJIEeHUSA
Ha och 6JI0KA.

2.118. Yepes 610K nepeKHHYTa HUThb, Ha KOHLAX KOTO-
poil BUCST ABA rpy3a ¢ OAMHAKOBBIMH MaccaMu M. OxHOBpe-
MEHHO Ha KaXXALIA M3 rpy30B KJAAYT IO IIeperpy3Ky: CIpa- Puc. 2.32.
Ba — Maccoit 3m, cieBa — m (puc. 2.32). OnpeaesuTs YCKO-
peHHe CHCTEMbI, CUJIY HATSAXKEHUSA HUTH U CHJY JaBJIeHUS
neperpy3KoB Ha OCHOBHEIE I'DY3HI.

2.119. Yepes HenoaBms>kHBIN 60K NEepeKMHYTa HHUTD,
K KOTOPO#l IOABeIlleHbI TPH OAMHAKOBBIX TIpy3a Maccoi
m = 5 Kr Kax sl {puc. 2.33). HailTh ycKOpeHHe CHCTeMEI H
CHIIy HaATSAMEHHUs HUTH Mexxay rpysamu I u 2. Kakoil nyTs s
npoiiAyT rpyssl 3a nepBhle t = 4 ¢ aApmxkeHusa? TpeHueM mpe-
HeOpeub.

2.120. OnpegenuTs ycKOpeHHe IPY30B M CHJILI HATHMe- Puc. 2.33
HNA BceX HHTeH B cucTeMe, H300pa>keHHOH HA PHUCYHKe T
2.34. Macca kaxxaoro rpysa m, Mmaccoii 6JJ0ka npeHeGpeysb.

2.121. IIsa rpysa maccaMu m; = 100 r u my, = 50 r COeAMHEHEI HEPACTA-

SKMMOI1 HUTBIO, NIEPEKMHYTOI1 Yepe3 HeBecOMEIH 670K (pHc. 2.33). I'pysb! npH-
SKHMAIOTCA APYT K APYry ¢ noctodHubIMH cunaMit F = 1 H. KoaddumnuesT Tpe-
Hna Mexay Humu = 0,1. Haiit ycKopeHHe, ¢ KOTOPBIM ABMXKYTCSA I'PY3HI.

2.122. HesecoMast HHUTb, IePeKUHYTAS Yepe3 HEMOABUMHEINM 60K, NIPO-
nymesa uepes meJuab (puc. 2.36). IlIpn A KeHUM HUTH Ha Hee JeHCTByeT IIO-
CTOSIHHAA cuia TpeHuA F. Ha KOHIax HUTH NOJBeIlIeHb] I'PY3bl, MaCChl KOTO-
PBIX M, ¥ my. OnpeaenuTs ycKOpeHHe rPy30B.

2.123. Yepes HeBecOMELT 610K IIePEKMHYTA JIErKas HepaCTAXKHMAs HUTh,
K OAHOMY KOHIy KOTODPOil IPUBsA3aH rpys Maccoit m; = 100 r, a o Apyromy
CKOJIB3HUT KOJbIL0 Maccoilt my = 250 r (puc. 2.37). C KakuM yCKODEeHHEM ABH-
XKeTCA KOJIbI0, €CJIH I'DY3 M, HENOABHXKEH?

my

Puc. 2.35 Puc. 2.36 Puc. 2.37
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Puc. 2.38 Puc. 2.39 Puc. 2.40

2.124. Ipa rpysa MaccaMu m; ¥ m, cOeAMHEHBI JIerKOil HepacTAKUMOi
HHTBHIO (pHrc. 2.38). Koo@duliteHT TpeHNA MeXAY IPY30M M cToJoM M. Ompe-
JeTUTh YCIOBHE, IPK COGNIONEHNH KOTOPOTO rpyab! O0yAyT ABMIraThCcs, HAMTU
YCKOPeHHEe I'DY30B M CHJIY HATS >KeHUS HUTH IIPH ABUXKEHUM CHCTEMBI.

2.125. Tpu rpysa maccamu m, m u 4m, rge m = 5 Kr, coeaAuHeHbI HEBECO-
MBLIMHM HepPacTAXXKMMBIMHA HUTAMH, KaK IOKa3aHo Ha pucyHKe 2.39. Koadou-
IMeHT TPEHHA Me)XAy I'DY3aMM M TFOpM3OHTANbHOM moBepXHOCThIO | = 0,3.
OnpeaenuTs CHABI HATAXKEeHHA Hureil. BlOK HeBecoM, TpeHMs B ocH OJ0Ka
HeT.

2.126. YeTripe 6pycKa 0OAUHAKOBON MACCHI /M CBA3aHbI HUTAMH M COEJH-
HeHBEl ¢ I'pPY30OM TaKOM e MacChl HHUTHIO, NePeKHHyTOH dYeped OJIOK
(puc. 2.40). Brnox HepecoMbrii. KoadpuunueHT TpeHns Mexay 6pyckamu n
cronom y. HaliTH: ycKOpeHuMe rpy30B; CHJIBI HATAXKEHUS BCeX HUTelH, 3Hade-
HHA |, IPH KOTOPBIX IPY3bl HaXOAATCA B IIOKOE.

2.127. Ha a6CcoIOTHO raikoM rOpM30HTATLHOM CTOJe JIeXAT 1 OAMHA-
KOBBHIX TPY30B MAaccOil m KaXXAbIH, CBA3AHHBIX MOCJEJOBATENIHLHO HMTSIMH.
Takoii ske (n + 1)-if rpy3 ¢ moOMonIbI0 NEPEKMHYTON Yepe3 HeBeCOMBIN 60K
HHUTH cBeluMBaeTca BHM3. OnpeaeUTh HATAXKEHHMEe HUTH MEXIY JIOOBIM k-M
H (k + 1)-m rpysamu. OnpeaenuTs CUJy AaBJIeHUSA HA och GJI0KAa.

2.128. Yepes 610K, YKpeIJIeHHBI Ha Kpamo INIaJKOro TOPU3OHTAILHOTO
CTOJIa, IePEeKUHYTA BEPEBKA, COeAMHAIONIAA ABA rpy3a MaccaMu m u M, Kak
NoKazaHo Ha pUcyHKe 2.41. Cton aBmskeTcst BB€PX ¢ yckopeHueM a. Haiitn
YCKOpeHHA rpy30B. TpeHHeM H Maccoil 610ka npeHeOpeyb.

2.129. Oanopognas menouka AIMHOI [ cBeMIMBaeTCs
€O CTOJIA ¥ VAEeD>KHBaeTcA B PABHOBECHH CHJION TPeHUd.
Hai#itu xo3dbdpUuIeET TpeHHsA, €CJIM M3BECTHO, YTO Ha-
uboJsibIIas QIMHA CBUCAIOIUErO CO cTOJA KOHIA, IPH KO-
TOPOM IeNOYKA ellle He CKOJb3HUT, PABHA X,

2.130°. IBa rpysa coexuHeHb! BECOMOji HEPACTAMKH-
Moii ofHOPOAHOH HUTHLIO AJMMHOM [ TAK, KAK IOKA3aHO Ha
pucyHKe 2.42. Maccul rpysoB m, = m, my = 2/3m, HUTH Puc. 2.41
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n;

Puc. 242 Puc. 2.43 Puc. 2.44

mgy = 1/3m. IIpu Kakoil JinHe BePTHKaJIbHOr0 OTPe3Ka HUTH X CHJIBI, feiicT-

BYIOII[HE HA TPY3hl CO CTOPOHEI HUTH, OKAXKYTCA PaBHBIMH? YeMy DaBHEI 9TH
cunrel? KakoBo ycKOpeHHe cucTeMbl B 3ToM cayuae? TpenHs B cHCTEMe HET.

2.131. Ha Hak/JOHHON IJIOCKOCTH C YIJIOM HAKJOHA O JIeXKHT OpYycOK
maccoit m. I'pya maccoit m; npucoeanHed K 6pycKy npy NOMOIIH HUTH, Nepe-
KMHyTOI uepes 6ok (puc. 2.43). Onpefe/MTh HATAMXKEHIE HUTH, eCJIH K0ad-
dunueHT TpeHus 6pycka o niocKocTh (. Maccoii 6;10ka M HUTH nipeHebpeyb.
IIpu KaKuX sHaYeHHAX | cHcTeMa OyjneT HAXOAUTHLCA B paBHOBecuH? Kakoii
6yaeT cuia gaBJIeHUA Ha ochb Gyioka?

2.132. 1) Haiitu yckopeHne, ¢ KOTOPBIM ABHUXKYTCA rpyssl (puc. 2.44) u
cury HaTs:xeHus HUTH. KakuM 10/KHO OBITh OTHOLLIEHHE MACC I'DY30B, YTOOHI
OHHM HaXOAMJHChL B paBHOBecuu? Macca rpy3oB oJUHaKOBa m,; = m, = 1 Kr,
yrox o = 30°, yros § = 45°. Tpenns B cucTeMe HeT. 2) PemruTs 3ajayy npu
VCIOBHH, YTO KO3 (NI MeHT TPEHUA rpy30B I u 2 0 HAKJIOHHBIE TIJIOCKOCTH
p=0,1.

2.133. Ilo HaKTIOHHOI NIOCKOCTH TAHYT BBEPX C YyCKOPEHMeM d OJHOPOA-
HBIM Tpoc anuHOIM [ 1 Maccoit m (puc. 2.45). KosppunueHT TpeHHUA Mex Ay
TPOCOM M IJIOCKOCTHIO K. HaKJIOHHAS IJIOCKOCThL COCTABJIAET ¢ FOPU3OHTOM
yroa o. Haiitu cuiy HaTtakenus Tpoca F B ceueHMH, HaXOAIEeMCs HA pac-
CTOAHHHU X OT ero BepXHero KoHIa.

2.134. C xakuM yckopenueM 6yAyT IBUTraThCsA 110 HAKJIOHHOI IJIOCKOCTH
ABa TeJla MaccaMu m; = 1 Kr u my = 2 Kr, Coe/lHHEHHbBIe APYT C APYTOM KecT-
KHM JIETKUM cTep>kHeM (puc. 2.46)? KoaphpHuuMeHTH! TPEHNS MEXAY TeIaMu K
NIOBEPXHOCTRBIO ITOcKOCTH iy = 0,2 1 py = 0,1 cooTBETCTBEHHO. YTOJI HAKJIOHA
IIOCKOCTH K ropu3oHTy o = 30°. Kak H3MeHUTCA OTBET, €CH CTEP’KEeHb 3aMe-
HHUTH HUTBHIO?

2.135. lIpa conpukacanonuxca 6pycKa CKOJb3AT 110 HAKJIOHHOH JOCKe
(puc. 2.47). Macca nepsoro 6pycka m; = 2 Kr, BToporo m, = 3 kr. Koagdu-

Puc. 2.45 Puc. 2.46 , Puc. 247
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Puc. 2.49 Puc. 2.50

UMeHT TPeHHS MeXxAy nepBsiM 6pycKoM u Rockoii g, = 0,1, MexxAy BTODLIM H
aockoit p, = 0,3. Yron HakJoHa fOCKM o = 45°. OnpeaenuTh ycKopeHHe,

¢ KOTOPBIM ABMKYTCS GPYCKH, U CHJIY, ¢ KOTOPOM 6pyCKH AaBAT APYT HA APY-
ra. Yro npoucxoanso 6ul IpH py > py?

2.136. B cucreme, uzobpakenHoii Ha pHCyHKe 2.48, Macchl GpyCKOB
M= 2%kr, m = 1 kr. Kaky1o cHy1ly HY>XHO NDHJIOXKHUTh K HUXKHeMy GpycKy,
uTOOGBI OH ABHUTAJICA C IOCTOSHHBLIM YCKOpeHHeM a = g/27 Koaddumuenr tpe-
HHUA Mexay Opyckamu p; = 0,5; MexxAy CTOJIOM ¥ HHXKHUM 6DYCKOM p, = 0,2.

2.137. Ha nak10HHOI1 NIJIOCKOCTH ¢ YIJIOM NP OCHOBAHMHM O HAXOJXHTCH
Jlocka maccoit M u Ha Heil 6pycok maccoit m (M > m) (puc. 2.49). Kosdodn-
IMEHT TPEHUA MeXKIy AOCKOH M NIJIOCKOCTHIO W, MeXKAy AOCKOH M GpycKom
21. OnpesenuTs YCKOpeHHe 3THX Tell. [IpM KaKoM OTHOIIIEHHH Mace Tesa 6y-
IYT HAXOANTBLCA B paBHOBeCHH?

2.138. Tenexxka maccoit M = 20 Kr Mo>keT KaTHTLCS II0 IJIAAKOH rOpH-
30HTAJILHOI NOBepxHOcTH. Ha Tese:xkKe JIeKMT ODPYCOK Maccoil m = 2 Kr
(puc. 2.50). KoabduumueHdT TpeHHa MexAy OpYCKOM H Tejexkoil y = 0,25.
K 6pycky npunoxkena cuna: a) F = 1,96 H; 6) F = 19,4 H. Haittu cuiy Tpe-
HMA MeXXay OPDYCKOM M TeJIeXKOil M YCKOpPeHHs OPYyCKa M TeJIeXKKH B 000MX
CAyyasax.

2.139. Bpycok maccoit M, Ha KOTOPOM JIEXKHT TeJIO MAcCOi m, HAXOMUTCA
HA TOPU3OHTANIBHOM IockocTH (puc. 2.51). KoadbdunueHTs TPEHHs MeXAy
TesioM M OpyCKOM H MeXxy ODYCKOM M IJIOCKOCTBHIO OKMHAKOBLI ¥ PABHBI L.
HccneaopaTs ABMXKeHUE DY PA3JTHYHLIX 3HAYEHHAX CUIB F, IpHIOMKeHHON
K 6pyCKy B rOpM30HTANBLHOM HAIlpABJIEHHH.

2.140. Canku maccoit M = 2 Kr TAHYT 3a BepeBKyY ¢ cunoit F = 32,56 H, na-
npaBJIeHHON TOpH30HTaNbHO (pHc. 2.52), Ha cankax cuaut peGeHOX Maccoi
m = 20 kr. KoagpduunenT Tperns nosnosses o cHer pu = 0,1. Haiitu cuay Tpe-
HudA F,, feiicTBylomyio Ha peGenka.

Puc. 2.51
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Puc. 2.53 Puc. 2.54 Puc. 2.55

2.141. Tenexka Maccoit M MoxxeT 6e3 TpPeHHS KaTHTBLCA N0 I'OPH30H-
TAJBHON NOBEPXHOCTH. ¥ 3aJHEro Kpas TeNeKKH JIeXKUT 6pycok maccoit m
(puc. 2.53). KosdbdnuueHT TpeHusa Mexxay 6pyckoM u Tenexxkoi p. K 6pycky
IpHJIoKeHa ropu3oHTanbHadA cuia F, focTaToyHad AJIA TOrO, YTOGHl 6PYCOK
Ha4aJl ABUraThcH OTHOCHTENLHO TeJIeKKH. Yepes Kakoe BpeMd OGpycok yna-
ReT C TeJdeXKH, ecnu ee anuHa [? [Ipy Kakoit MUEMMaNbHON cHie Fy Gpycok

HauyHeT CKOJbL3UTL?

2.142. Ha rmagkoM cToJjle pachoJIoyKeHa cHCTeMa I'py30B, H3006paskeHHAaA
Ha pucyHke 2.54. KoadduumeHT TpeHNS MeXAY rpy3aMu m U M paBeH .
IIpaBuiil HusKHMI rpy3 TAHYT ¢ ckiIoi F, HaiiTH yCKOPEHHMA IPY30B CHCTEMBI.
PaccMoTpers Bce BO3BMOXKHBIE CIyYaH.

2.143. Ha raagkoM TrOopHM3OHTAJLHOM CTOJE JIeXKHT JOCKAa Maccoi
M = 6 Kr, Ha Hell 6DYCOK, CBA3aHHBIH CO CTEHKOH NpPYXHUHOM >XeCTKOCTHIO
k= 1000 H/m (puc. 2.55). KosppunesT TpeHHA MeK Ay ZOCKOH u 6pycKkoMm
u = 0,2. Kakoe paccTossHHe X IIpOeAeT A0CKAa II0CJe TOro, KAK Ha Hee HaYHeT
neHcTeBoBaTh ropusoHTanbuas cuna F = 10 H, Tarymasn ee oT CTEeHKH, IIPeX-
e ueMm 6pYCOK HauHET COCKAaNbL3LIBATh ¢ focKH? Macca 6pycka m = 2 Kr.

2.144°. Ha HaKJIOHHO# NJIOCKOCTH ¢ YTJIOM NP OCHOBAHMH O JIEXKHT J0-
cKa Maccoil m;, Ha JocKe JIeXXHUT 6pycOK Maccoit my (pHc. 2.56). Koadbdunu-

eHT TPEHHs JOCKH O ILJIOCKOCTS g, 6pycKka o A0CKYy — . C KaKHMH yCKope-
HUAMH a,, dy ABHKYTcA ODYCOK M JOCKa, IPeJOCTaBJIeHHble caMH cebe (Ha-
YyaJIbHBEIE CKOPOCTH TeJI paBHBI HyJ10)? PaccMOTpeTh BO3ZMOXMCHEIE CIIYYaH.

2.145. Tocka maccoit M = 2 Kr JIe>kHUT Ha HaKJOHHOH IJIOCKOCTH, 06pa-
aywoieit yron o = 30° ¢ ropH30HTaNbHOI NNIOCKOCThIO. Ha focke sexur 6py-
cok Maccoil m = 8 kr. KoaddunueHT TpeRUs MeXAY AOCKOH H IJIOCKOCTHIO
p; =0,1, Mmeskay 6pyCKOM M ROCKO# W, = 3. C KaKoii cuiloif, HanpaBjeHHOM

BAOJL JOCKH (pHC. 2.57), HY>KHO TOJKATL GPYCOK, YTOOLI OH, IIOKOSICH OTHO-
CHTEeJIbHO JOCKH, JBUraJICA C Heil BBePX N0 HAKJIOHHOIM TL1ocKocTH?

F
my
m,
o o
Z 7%

Puc. 2.56 Puc. 2.57
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2.146. C HakIOHHO MJIOCKOCTH COCKaNb3hiBaeT Ge3 m
TpEHHA KIUH, BEPXHAA I'PaHb KOTOPOro rOpHU3OHTATILHA.
HaxJoHHAad IJIOCKOCTh COCTABJSET C IOPH30HTOM YroJ
o = 30°. Ha KiMHe NOKOUTcA Teno Maccoi m = 200 r
{puc. 2.58). HaiiTu cuay TpeHus, AefiCTBYIONIYIO Ha Te-
JIO IPH ABHXKEHUH KJINHA.

GG

Puc. 2.58

2.147°. Yepes 610K nepeKMHYTa HeBeCOMAasa HEPACTAKHMMaA BepEBKa, M0
060MM KOHIIAM KOTOPOif C YCKOpDEHNEeM a; M 4, OTHOCHTENLHO BEPEBKHM IOJ-
HUMAIoTCs ABe 00e3bsHKH MAaccaMu m; W m, COOTBeTcTBeHHO. OmpejennTsh
CHJIy HaTs>keHHs BepeBKM T u yCKOpeHHd a4, U 4, 00€3bAHOK OTHOCUTEIBHO
3emay. Maccoil 6yoka npeHefpeys.

2.148. B cucteme, n3obpaxeHHol Ha pucyHke 2.59, 6I0KM HeBeCOMBI,
a HUTH HeBecOMBI M HepacTskuMbl. HaliTu yckopeHue nogBuaKHoOro 6Joxa.

2.149. Ha ozHOoM KoHIEe BepeBKM, NepeGpoLIeHHOH 4Yepe3 HeBECOMBII
6J10K, HAXOAUTCA TPY3 Maccoil m, a Ha ApyromM — obe3bAHKA Maccoit 2m. OHa
NOAHUMAETCA BEPTHKAJIBHO BBEPX C yCKOPEHHEM d,,, = & OTHOCHUTEJIbHO Be-

pekH. Kakoso ee ycKOpeHUe @ OTHOCUTEJILHO 3eMJIM?

2.150°. B cucreme, nokasaHHoil Ha pucyHke 2.60, m; > m, > mg > my.
Haiitu cuny Hars>keHMd HUTH T, ¥ cHUibl gaBieHusA F; Ha ocu 6JIOKOB IIpH
IBH)KeHUM rpy30B. TpeHuem, Mmaccoil 6J10KOB M HUTeH npeHeOpeUs.

2.151°. OnpesenuTh yCKOpeHMs TIPy30B B cHCTeMe 6GJIOKOB C TrpysaM#,
uszobpaxkeHHoH Ha pucyHkKe 2.61. Maccoit 6;10K0B ¥ HuTeH npeHe6peus. Hu-
TH CYMTATH HEPACTAXXHUMBIMH. B Kakylo cTopoHy OyayT BpamiaTbcd 610K
IpH ABHUYKEHHM Tpy30B?

2.152°. OnpegenuTs yCKOpeHNe rpysa m, B CHCTeMe, M300paskeHHON Ha
pucynke 2.62, ecnu m = 1 Kr, my = 2 kr, my = 3 Kr, m, = 6 kr. Maccoii uu-
Teii M 6J10KOB npeHebpeys. Hutu HepacTs:kuMel. TpeHne He YUHUTHIBATS.

Y

Puc. 2.59 Puyc. 2.60 Puc. 2.61 Puc. 262
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Puc. 263 Puc. 2.64 Puc. 2.65

2.153°. a) Kaky1o ropusoHTaILHEYI0 CHIy F Hy»KHO NPHJIOKHUTL K TeJIeX-
Ke Maccoit M, urobul 6pyckm Maccoit 2m u 3m (puc. 2.63) oTHOCHTEeNBLHO HEe
He asuranucns? TpenueMm npenebpeus. 0) Ilpu KakxoM 3HaueHUM cHiIbl F rpys
Maccoil 2m HavyHeT MOJAHMMATLCA BBEPX C YCKOpPEHHEM @; llepeMellaThcsd B
BEDPTHKAJIBLHOM HATIPABJIEHUM C YCKOPEHHEM, PABHLIM YCKODEHHIO TEIEXKKH !
B) OTBeTUTh Ha NEPBBIH BONPOC, CYHUTAA KO3((PHUIMEHT TPEHUA MeXAY Te-
JeXKO# 1 6pycKaMu paBHBIM L.

2.154°. B cucreme, n3obpaskenHoil Ha pucyHKe 2.64, Tpy3sl MMEIOT Mac-
cel m; = 1 Kr u my = 2 kr. HUTh u 6/10KM HeBeCOMBI, TDEHHE B OocAX 6J0KOB
orcyTcTByeT. KoapunneHTH TpeHMss IPy30B O MIOCKOCTh PABHBI COOTBET-
creenso u; = 0,5; u, = 0,3. B MoMeHnT BpemeHH ¢, = 0 Ha OCh BepXHero 6J0Ka.
HayMHaeT JeHcTBOBAThL cuna F = 12 H, HanpaBieHHasa BepTHKAJIbHO BBEPX.
Ha ckoIpKO YMEHBIIHUTCS PACCTOSHHE MEXJAY IpysaMH 3a Bpemsa t = 0,4 ¢
nociae Hayana fgeiicreusa cunbl F? Kak usmeHurcs orsert, ecnu cuna F = 9 H?
¥Yckopenue cBOGOAHOTO NaZIeHUs § CYMTATh paBHBIM 10 M/c2.

2.155°. Yepes cucremy 6710K0B, n306pakeHHyI0 Ha pUcyHKe 2.65, nepe-
KuHyTa HUThE. K noasuakHOMy 6JI0KY moABellleH rpy3 Maccolt M = m, + m,.
IIp1 KaKOM COOTHOIIEHMM MEXAY MaccaMu /m,; U m, 6pycKku He 6yayT CKOJNb-
3UTH APYT MO APYTY, ecnM K03 PUIMEHT TpeHUS MeX Ay OpycKaMu paBeH L,
a k03¢hdHUIUEeHT TPEeHU A O IMJIOCKOCTL paseH Hyaw? HuTe Hesecoma M Hepac-
TAXKHMA, Maccoii 6JIOKOB U TDEHHEM B HUX IIpeHelpeys.

2.156°. K KoHIy HUTH, IPUKDEIJIEHHOH K cTe-
He M orubawmieil 610K, YKpenIeHHbIH Ha Gpycke
maccoit M, noaeeniex rpys (puc. 2.66). Bpycok mo-
JKeT CKOJIb3UTh MO TJIaAKOHl ropusoOHTaJIbHOHN II0-
BEpPXHOCTH. I'py3 OTBOAAT HA YroJ ¢ OT BEPTUKAIH
¥ otnyckamoT. OnpeaesauTs yckopenue 6pycka, ecau
YroJ o He MeHfAeTCA TPY ABHXKEHUH TeJ CUCTEMEI.
Yemy paBHa Macca rpysa’?

Puc. 2.66
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Puc. 2.67 Puc. 2.68 Puc. 2.69

2.157°. Ha rnaakoM cToJie JIexKMT JOCKa Maccoil 5 Kr, Ha Kpalo KOTopoil
yaepsxnBaeTca 6pycok macco m = 1 kr. K 6pycky ¢ noMoIbp0 HeBecoMOi
HepPaCTAKMMOM HHUTH, NepeKUHYTOH 4Yepe3 jerkuil 60K, NMOABelIeH Ipys3
Maccoit m; (puc. 2.67). Koahdunuent tpeunsa Mexay 6DyCKOM M J0CKOi
p=0,2. [Ipn Kakoii MUHMMAJILHOII Macce rpysa m, . 6Gpycox 6yaeT CKOJb-
3UTh II0 JOCKe, eclid TeJa ocBobonauTh? Yepes Kakoe BpeMs mocsie Havyana
ABMKeHUA OPYCOK ynajer ¢ JOCKH, €CIU my = 2m ., 8 JJIIMHA TocKH [ = 2 M7

2.158°. OnpegennuTe CHIy HATAMEHMA HMUTH M YCKODEHHUS CBA3aHHBIX
MexJy co0oit rpy3oB B cucreMe, naobpaskeHHoil Ha pucyuke 2.68. Haknon-
Had MJIOCKOCTh COCTABJsAET ¢ ropuaoHToM yron o = 30°, Maccoii 6;10K0B 1
HUTH npenebpeus. Huts HepacTaxuma. TpeHne He YUUTHIBATS.

2.159°. OnpenenuTs YyCKOPEHUS Tel My, M., M, B MeXaHMUeCcKOl cucTe-
1> Ma» My

Me, n3o0paskeHHoI Ha pucyHKe 2.69. HakjoHHas NI0cKOCTh DU OCHOBAHUH
uMeer yroa o. TpeHuem, Maccoil 6,J0Ka M HUTH IpeHeOpeyb.

2.160°. Meskay ABYMs OAMHAKOBBIMM TJaJKUMHU GpycKaMu Maccoil m,
KaXKJblil BCTaBJeH KJIMH Maccod m, ¢ yrioMm npH BepmuHHe o (puc. 2.70).
OnpefeuTh YCKOpPEeHUS Tell.

2.161°. Ilo aByM riragKMM HAKJIOHHLIM IJIOCKOCTAM, 00pa3syiomuM OfH-
HAKOBBIE YIUILI (. ¢ TOPU3OHTOM, ABHIXKYTCA, Kacadach APYT APYTa, NUIMHAD H
KJIMH, ofHa M3 IJIOCKOCTeil KOTOpOro BepTuKajdbHa (puc. 2.71). Macca nu-
JMHApA m,, Macca KJIWHa m,. HallTu cuny AapjieHMA KJIMHA Ha IUJIHHAD.

Tpenuem npeHeOpeys.

2.162°. Mexxay HaKJOHHOH IUIOCKOCTBIO KJIHHA, CTOAIIEr0 HAa IOPHU30H-
TaJIbHOH NOBEPXHOCTH, M BEDPTHUKANLHON CTeHKOH KJIaAyT ILuap TAKOH e

Puc. 2.70 Puc. 2.71
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Puc. 2.72 Puc. 2.73

MAacchl, YTO M KJIHH (puc. 2.72). OnpeaesuTh YCKOpeHHe KJIWHA, €CIU yIoJ
npH ero ocHoBaHuH o = 30°, TpeHus Her.

2.163°. Tpu 6pycka, Maccsl KOTOPBIX 5m, 3m u m, JesKaT HAa TOPH30H-
TaJIbHOM cToJje (puc. 2.73). Ha cpexuuii 6pycok peiicTByer ropU3oHTaIbHAA
cuna F. KoapdHUnuedT TPeHN MeX Ay HIKHIUM ODYCKOM H CTOJIOM L, MEXAY
CpeIHUM M HMXXHHUM — 2}, MeXAY BepXHUM M cpeguuMm — 4u. Hapucosars
rpap)MK 3aBHCMMOCTH: a) YCKOPEHMs KaKA0ro 6pycKa OT MOJYJISA NPUJIOKEH-
HOM cnJIBl; 6) KaXK0H CHJIBL! TPEHUs, BOSHUKAIONIEH Mexxay 6pycKaMHy OT MO-
AYJIs TIPHJIOXKEHHOM CHUJIBI.

JABmixeHNe MaTepHajJbHON TOYKM
10 OKPYXHOCTH

2.164. Apromo6usb Maccoit m = 1 T JBMMKETCA €O CKOPOCTHIO U = 60 KM /4
1o mopore, npodHJIb KOTOPOi IMoKasaH Ha pUcyHKe 2.74. OnpeaeauTs cHIy
nasJleHUs P apToMoOHIs HA popory B Toukax A, B, C, D, eciu R = 200 m,
o =30°. Kakoii noyxkHa OBITE CKODOCTH aBTOMOOMJA Uy, 4YTOGHI OH He

OKAa3bIBAJ JaBJIGHHUA HA AODPOTY B TOuKe D?

Puc. 2.74

2.165. C xakoii Hau6osbiIeii CKOPOCTBIO MOMKET ABUTAThCA aBTOMOGHIB
HA 1OBOpPOTe paszuycoM R = 10 M, uTo6bl He BO3HMKJO IIPOCKaJb3bliBaHHE?
KoaddHnHenT cuenjieHus Kojiec apToMo6HMIA ¢ 3emueit p = 0,8.

2.166. JTuck BpamaeTcsa BOKDYI BEPTHKAJIBHON OCH C IOCTOAHHOM yrio-
BOI CKOpPOCTBIO ® = 2 paf/c. Ha KakMX pacCTOAHUAX OT OCH BpaleHHd TeJo,
pacnojioKeHHoe Ha AHCKe, He 6yzeT cockaab3nBaTh? KoaddunueraT rpenus
MeXJy TeJIOM H IOBEepPXHOCThIO AucKa | = 0,2,

2.167. Topu30RTAILHO PACIONIOKEHHBIH AHCK HAYHHAaeT PAaCKPYYHBATHCA
¢ OCTOAHHBIM ycKopeHueM & = 0,7 pan/c?. B xaxoii MOMEHT BpeMeHH TeJo,
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PACIIONIOXKEHHOe HA pacCcTOAHMM r = 50 ¢cM OT OCH, HAYHET COCKaJb3bIBATDL C
AUCKa, ecl¥ KodddunueHT rpenud p = 0,47

2.168. Jletuux maccoit m = 70 Kr onuchbiBaeT Ha CaMOJIETe ¢«MEPTBYIO
nermo» paguycom R = 100 m. CxopocTb camosnera v = 180 km/4. C Kakoii
CHJIO NPHXKHMMAETCA JIeTUMK K CHJICHBIO B BepXHell M HU KHEeH TOYKaX neTau?

2.169. I'opusoHTaNLHBI Baj BpamjaeTcs ¢ yrio-
BOI cKopocThio . IITapuk Maccoil m npuKpenyeH K
BaJly ¢ NOMOIIbLIO ABYX HHTedl IJMHHOI [ Kaxpas
(puc. 2.75). Haiitn HaTAXeHue HHUTeH B BepxHeil n
HUKHeH TOYKAX TPAaeKTOPMH [BHXKEHHA IIAPHUKA,
€CJIM BO BpeMs JBMKEHWUA HUTH He NPOBUCAIOT U VIO
MeXIy HUMH 2 a.

Puc. 2.75

2.170. Ceepx3ByKOBOii caMoJeT co CKOPOCThIO v = 2000 KM/4 genaeT no-
BOPOT B FOPM30OHTANBLHON NJIOCKOCTH. IIpu KAKOM paguyce KPUBU3HEI TPAEK-
TOpHM JIETYUK GYZieT NCIBITHIBATL MATHKPATHYIO [leperpyaKky h = 57

2.171. Benocunesuct ABHKeTCSA N0 FTOPU3OHTATLHOMY 3aKPYIJIEHHIO, OT-
KJIOHMBIINCH OT BepTHKAJH Ha yrol o = 23°. OieHUTh BO3MOXKHBIE 3HAYe-
HuA 1A KoaddHUHeHTa TPeHUA KoJlec 0 TOBePXHOCTDL JOpPOTH.

2.172. Onpenenurp, ¢ Kakoll MaKCMMAJbHOH CKOPOCTHIO MOKeT ABH-
raThCcA BeJIOCHMNENHCT N0 HAKJIOHHOMY TpeKy, ecJM Ko3agdHuHeHT TpeHHUs
MeX Ay HIMHAMM M TpeKoM p = 0,2. Yron HakaoHa Tpeka o = 45°, paguyc 3a-
Kpyrienusa R = 30 m.

2.173. OnpenenuTs CKOPOCTh, C KOTOPOH AOJMXEH ABUraThCA MOTOIMK-
JUCT 110 BepTUKANBbHOH UMIMHAPNUYECKON cTeHKe, HMewmnieil puaMerp
D = 20 M, 4T00BI He COCKONB3HYTL BHU3. Koadduuuenr Tpenns p = 0,8.

2.174°. KakoB aomxkeH 6bITh KO3(DMUIUEHT TPEHHMA |
Pe3HHbI O BHYTPEHHIOIO IOBEPXHOCTh KOHyCAa ¢ YIJIOM IIDH
BepiluHe 2 o, YTO6HE! MOTOUMKIIACT MOT ABUTATHCA 110 OKPYXK-
HocTH paauyca R (puc. 2.76) ¢ yriopoii ckopocThio 7

2.175. B BaroHe noesna, uayuiero paBHOMepHO CO CKO-
pocTeio U = 20 M/c 110 3aKpyIJIeHHIO paauycoM R = 200 m,
NPOM3BOAMTCA B3BEIIMBAHHME rpy3a ¢ NOMOIIBIO JHHAMO- Puc. 2.76
meTpa. Macca rpysa m = 5 kr. OnpefelHTh De3yJbTAT
B3BEIINBAHMS.

2.176. Tloesn gBUeTCA N0 3aKPYIJIEHHIO paguycoM R = 300 M co ckopo-
CThI0 U = 50 KM/Y IIpH pacCTOSHUE Mex Ay peascamu | = 1,5 M. Ha cKOJIBKO
ciaenyeT NPHIIORHATH HAPYKHBIH PeJbC 110 OTHOLIEHHIO K BHYTDeHHeMY, 4To-
Ob1 AaB/ieHMe Ha HUX 6LLI0 OAMHAKOBO? JaBieHHA Ha GOKOBYIO IOBEPXHOCTH
peJibC HeT.
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2.177. TIpu KaKoM COOTHOIIEHHH Macc ABa TeJa, CBA3AHHEIE HEPACTSKH-
MOI HHMTBLIO, MOI'YT BPalaThCA C OAHHAKOBLIMM YIJIOBHIMHM CKOPOCTSAMH Ha
rIaJKO# FOPHM30HTAJBHOM IOBEPXHOCTH, eCHH OCh BpAIeHUA AEeINT HHUTh
B OTHOIIeHuu 1 : 5?7

2.178. Cucrema u3 1ByX MaTepHaJbHBIX TOUeK MaccaMu m u M, coexu-
HEHHBIX HEBECOMBIM CTpeXXHeM JJIMHOH [, ABMIKeTCA B TIOPH3OHTANBHON
nockocTi. TOUKH MMEIOT CKOPOCTh U, KOTOpas HaNpaBJeHa IO yIJIoM o K
cTepscHI0. ONpPeAeNUTh YII0BYI0 CKOPOCTh BPATIIeHUA CHCTEMBI.

2.179. IBa 0ZMHAKOBBIX MAapPHKa MACCOil M KaXAblil, CBA3aHHbBIE HATBIO
IJANHON [, NBUMKYTCA ¢ OJUHAKOBLIMH CKOPOCTAMM U IO T'OPU30HTAJILHOMY
ctony. HUTL cepeuHO# HanmeTaeT Ha TBO3JL. JeMy DABHO HATS KeHNE HUTH
cpasy nocje ee COyAapeHMs ¢ I'BO3JIeM B Ciayyae, €CJIM CKOPOCTH ILIapOB Ha-
npasJieHbl 10 YTJI0OM O K HUTH?

2.180. ManenbKuil apuK, MOABEIIeHHBIH HA HEBECOMOH HEPACTSIKM-
Mot HUTH aauHoM [ = 30 cM, BpailjaeTcAd B FrOPU30HTAIBHOMN NJIOCKOCTH C Iie-
puoaoM obpaiienuss T = 1 ¢. HUTE cocTaBiseT ¢ BepTUKaAbio yroa o = 30°
(puc. 2.77). Ilo 2TUM ZAHHLIM BHIYMCINTHL YCKOpPEeHUe CBOOOAHOTO NajleH A,

2.181. Kpyrsaas ninaTgopMma BpamjaeTca BOKPYT BepTHKAILHOMN OCH C yT-
JIOBOI cKopocThI0 . Ha nnargopMe HaxoauTcsa MapUK Maccoil m, NIpAKpen-
JIeHHBIH K ocH miaT(opMbl HUTHIO fimuHOM [ (puc. 2.78). Yros HaKJIOHA HUTH
paBeH o. Hafitu cuiy HaTsykeHuss HUTH T u cuay flaBieHus F) luapuka Ha

nnatgopmy. Tpenue orcyrerByer.

2.182. C xakoii yacToToH Heo6X0AMMO BpallaTh KapyceJss, UTOOH JOL0Y-
KH, TofiBellleHHble K KPYTy Ha HojBecax AauHOM = 5 M, OTKJIOHHJINCHL OT
pepTukany Ha yron o = 30° (puc. 2.79)? Paauyc kpyra R = 5 M.

2.183. I'pys Ha nIMHHON HMTHM MOJKeT cOBeplIaTh KoJeGaHMs B BEPTH-
KAJbHOH IUIOCKOCTH, OTKJIOHAACH HA YroJd o OT BePTHKaau (MaTeMaTHYe-
CKMil MAagTHHUK). DTOT Ke I'Py3 MOXKET BpallaThCA 10 OKPY>XHOCTH, OMMCHI-
BaA KOHyC (KOHHYECKMII MasiTHMK). B KakoMm ciyuae HaTsaKeHHe HUTH,
OTKJIOHEHHOM HA YroJ o OT BepTUKaM, OyaeT Goablue?

&JC) ® @

Puc. 2.77 Puc. 2.78 Puc. 2.79
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2.184. lllapuk Mmaccoil m, NpUKpeIUIeHHBIH K Pe3MHOBOMY IIHYDY, ABH-
JKETCA PABHOMEPHO IO OKPYXKHOCTH, CKOJb3s IO INIAJKON rOPH3OHTANILHOM
nosepxHocTtu (puc. 2.80). Ilepnox obpamenna mapuka T. Haditu paguyc ok-
py»xHOcTH R, 10 KOTOPOIl ABM>KETCA 1IAPHK, €CJIN KEeCTKOCTh IIIHYpa paBHa k,
a IMuHA HEPaCTAHYTOro IIHypa — [.

2.185. I'nagxuit ropu3OHTaNBHEIH AUCK BpPAlaeTCA OTHOCHTENLHO Bep-
THKAaJbHON Oocu cuMMeTpuH ¢ yactoroit n = 480 06/mMun. Ha nosepxHocTH
INCKa JiexuT map mMaccoi m = 0,1 Kr, NPDUKpeNeEHBIH K UEHTPY JHUCKA
NpY>KUHOH, ’KeCTKOoCThL KoTopoH k = 1500 H/Mm. Kakylo anuny ! 6yner umers
NPY>KUHA DY BPAallEHNH JHUCKA, €CIM ee JINHA B HeflehOPDMUPOBAHHOM CO-
crosauy Iy = 0,2 m?

2.186. Ha aucke, KOTODHISI MOKeT BpalllaThCsA BOKPYT BePTHKAJIbLHOM
ocH, JeXXHuT maitta Mmaccoit m = 100 r. IIlaii6a coennHeHa NPY>XUHOI ¢ 0CBIO
aucka. Ecam uncno o6opoTOB AycKa He npesbllnaer n, = 2 06/c, nNpyxnHa
HaxoauTcAd B HeAeOPMHUPOBAHHOM cocTosfHUHU. Ecau uucino o6opoToB n, =
=5 06/c, TO Ipy>XHHa yAJIuHAeTcA BABoe. OnpeeNuTh X eCTKOCTh TP UHEI.

2.187. Illapux Ha NPOBOJIOKe BpalljaeTcA B TOPM3OHTAJNbHOIM IMIOCKOCTH
BOKPYI BePTHKAaJbHOM ocU ¢ yacToToil n = 2 06/muH. HaiiTn HanpsxeHue
MeTaJina IIPOBOJIOKM G, ecJM Macca mapuka m = 10 Kr, niolnanb nonepey-
HOro cedeHua S = 2 Mm2, aausna l = 1,2 m. Maccoii npoBoJioku npeHefpeys.

2.188. Teno maccoit m mojBelIMBAaOT HA HEBECOMOIl IPY>KHHe >KECTKO-
CTBIO £ W NICPBOHAYaANBHOMN AMMHOI [;. 3aTeM Tes0 PAaCKPYYMBAIOT C YACTOTOH n
Tax, YTO NPY>KHHA ¢ rPy30M ONMCHIBAET B NIPOCTpPaHCTBE KOHYC (puc. 2.81).
OnpenesnTh BO3BHUKAIOIEE TIPU 3TOM YAJUHEHHE NIPYXKUHEBI Al.

2.189. Ha Hak/mOHHO# IIOCKOCTH C YIJIOM HAKJIOHA O = 6° JIeXKHUT TeJIo
(puc. 2.82). I[1n10cKoCTh pABHOMEPHO BpanIae€TCsa BOKPYr BepTHKAaJIbHOI OCH.
Paccrosinue ot Tena o ocu Bpamenns r = 10 cm. Hanmenbmmnii koapdumnu-
€HT TPeHHMHA, NIPU KOTOPOM TeJIO yAepP)KMBAETCA Ha Bpallalolleiica HaKJIOH-
HOH nrockocTu p = 0,4, HaiiTi yriosyio cKOpOCTh BpalleHHs ©.

2.190. BuyTps rnagkoii cepbl paguycoM R Hachlnagyd HEMHOrO IlecKa.
OnpegenuTs MEeRTPAJIbHEIN yToJ, 00pasoBAHHBIN PAJUYCOM, IIPOBEAEHHBIM K

LA

Puc. 2.80 Puc. 2.81 Puc. 282
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NeCYHHKE, M BEPTHKAJbBIO, IIOCJE TOro, KaK cepy HauHYT BpaIliaTh ¢ YIJIOBOH
CKODOCTBIO (® BOKPYT BeDPTHKAJNbHOM OCH, IPOXOAAILei Yepes HeHTp Cdephl.

2.191°. Ionasa chepa paguycom R = 0,4 M BpamaeTcs BOKPYT BepTH-
KaJbHOI'O AHAMETPA ¢ MOCTOAHHON yrjIoBOif CKOpOCThIO = 5 pah/c. Bmecte
co cepoil HA ee BHYTPEeHHeil NOBEPXHOCTH JBUKETcA HeGonblnas maitba, Ha-
xogsAmiasca Ha BelcoTe A (puc. 2.83). Onpene T MHHUMAJILHOE 3HAUEHHE
KO3(ppuueHTa TPDEHHUA |, IPU KOTOPOM 3TO BO3MOXKHO.

2.192. Konyc ¢ yriom pacTsopa 20 BpalllaloT BOKPYT BEPTHKAJILHON OCH
C YIJIOBOi CKOPOCTHIO ®. B KOHyce HAXOQHUTCA IIapHUK Maccoil m, NpHKpern-
JIEHHBIl C TIOMOIUBLIO HUTH HA BHICOTe K OT BepIIMHBI KoHyca (puc. 2.84).
HaiiT cuny HaTs)keHMss HUTH T M cuily AaBjeHMs wapuka F) Ha MOoBepX-

>> rmap. TpeHne B CHCTeMe HE YUYHUTLIBAThH.

HOCTb KOHYyca, eclu I,

Puc. 2.83 Puc. 2.84

2.193°. Kouyc ¢ yriom pacTsopa 20 BpamaeTcs BOKDYT BepTHKaJIbHOM
OCH ¢ YTJIOBOH CKODOCTBIO ® H JBHXETCA ¢ YCKODEHHEM a BepTHKAJIbHO
BBepX. OnpeeTUTL paguyc BpaieHus mapnka R, HaX01A1erocsa B 3TOM Ko-
Hyce. TpeHHue He YYUTHIBATE.

2.194°. I'pys maccoit m = 1 Kr, noABellleHHBIH HAa HUTH JUIHHOM [ = 1 M,
ONMCHIBAET B 'OPU3OHTANBLHOM IIOCKOCTH OKPYXXHOCTDL C IIOCTOSHHOM yrIJio-
BOIl CKODOCTHIO, cOBepIillasg OAUH 060poT B ceKyHay. OnpeaenuTs cHIIY YIDY-
rocTH HUTH H YyroJ, KOTOpbIii 00pasyeT HUTHL ¢ BePTHKAJILIO, €CJIM TOYKA 10oJ-
Beca ABHM)KeTCS BepTHKAJbHO BBepX ¢ YCKopeHHeM a = 1 m/c2.

2.195°, Illapuk Ha HUTH, BPAINAIOIIHUIACSA PABHOMEDHO B BePTHKAJILHOMN
NIOCKOCTH, HAXOAUTCA B JHTE, ABHXKYyIEMcA ¢ yecKoperneM 2¢. Korga ma-
PHK HAXOAUTCS B HM KHel TOYKe CBOeil TpPaeKTOPHUH, HATAMXKEHHUEe HUTH DaBHO
Hymo0. OnpeaeJHUTh HaTsdKeHHe HUTH T B MOMEHT, KOrja IapUK HaXOgHTCHA
B BepXHell TOYKe cBoeil TpaekTopuu. Macca mapuka m.

2.196. Ha riazKkoM CTOJIe JIEXKMT KOJIBIO Maccoit m ¥ paauycom R. Komnnb-
10 CAEeNIAHO M3 NPOBOJOXKH, BbIAEPXKHBAIOIeHd MaKCHMajbHOe HaTaKeHUe
T,. o kakoil yrioBo#i CKOPOCTH ® HYXXHO PaCKPYTHTh KOJbLO, 4ro6H OHO

pasopBayoch?
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2.197. Tonkoe pesuHOBoe KOIBLIO paguycoM R, u o
Maccoil m pacKpyTHJIH Ha IVIAAKOM CTOJe A0 YIJIOBOii 1 2
cKkopocTH . HaiiTu HOBHII paguyc koiawnma R, ecam .
SKECTKOCTb PE3UHE! K. [72z227722227727 7227 7727 2]
2.198. I'opusonTaNbHEINA JUCK BPAIAIOT C YTrIOBOMH
CKOpocThIo ® = 20 paja/c BOKPYr BepTHKAILHON OcH Po
OO’ (puc. 2.85). Ha noBepXHOCTH ANCKA B IJIaAKOil pa- 0o
AMANbHOM KaHaBKe HaXoAsTcs rpysnl I m 2 maccaMu
my= 0,2kr u m, = 0,1 kr, paguycsl UX BpamieHus Pyc. 2.85

R,=0,1mM, Ry = 0,2 M. HaliTu cuiel HaTAKEHU s HUTeH.

2.199. He6onr1oe Teo Maccoil m, yKpenjieHHOe Ha HeBECOMOM CTEepPK-
He, PABHOMEPHO JBHKETCA IO OKPYXXHOCTH PaanycoM R co cKOpOCTBIO Uy,
B HexkoOTOpHBIiIt MOMEHT BpeMeHH Ha TeJI0O HAYMHaeT jeiicTBOBaThL cuja F, Ha-
npaBJjIeHHasA NOJA yriaoM o K ckopoct (puc. 2.86). Kakoe Bpems teno 6yaer
JABHUTATBLCS A0 NOMHON ocTaHOBKM? CKOJBKO 060pPOTOB COBEPIIUT TEJNO A0
MOJIHOM OCTAHOBKHM?

2.200. Ilemouka Maccoit m = 100 r HafleTa HA BepPTHKAJbHBIN IUIMHAD
paguycoM R = 20 cm (puc. 2.87). Cuna HaTskeHusa uenouku T = 0,3 H.
Haiitu koadhPULHeHT TPEHNA MeXKAY TOBEPXHOCTHIO HHUJINHAPA U IENIOYKOM’,
ecJIH NPM BPAaIjeHHM LUMJIMHApPA BOKPYI' CBOeH OCH € YIJIOBOH CKOPOCTBIO
® = 4 paj/c 1eno4YKa ¢ Hero0 COCKAaNhL3LIBaeT.

2.201. Ha HakJOHHOH ILIOCKOCTH ¢ YryIoM HakIona o = 30°, Ha paccToA-
HuM [ = 0,5 M oT ToukM O, sexuT Heboabiuaa maii6a. IInockocTs paBHOMEp-
HO BpamjaeTcs ¢ yrjoBoH cKopocThio @ = 10 pafg/c 1 04HOBPEMEHHO JBUXKET-
cfl BEPTHKAJIbLHO BBEPX C ycKOopeHueMm a = 5 M/c? (puc. 2.88). Haittu na-
MMEHbIITI K09dPHUIIMEHT TPeHUsI, IPH KOTOPOM TeJIO ellle YAep>KUBaeTcs Ha
HaKJOHHOM NJIOCKOCTH.

2.202. Crepsxenp naUHOI [ = 1 M 3aKpeIlJIeH ’KeCTKO oA yriaoM o = 30°
K BEepPTHKaJbHON ocH (puc. 2.89). K HMKHeMy KOHIIY CTEpPXXHs TNIPHKDENJIeH
map Maccoit m = 1 Kr. Bes cHcTeMa BpaiaeTrcs ¢ yrjosoil CKOpPOCTBIO ® =
= 10 pan/c. HaiiTu cuny, ¢ KOTOpOii cTep>XeHb AeicTBYeT Ha 1Iap.

Puc. 2.86 Puc. 2.87 Puc. 2.88 Puc. 2.89
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3. Pabdora. 3aKkoHBI COXpaHEeHUA
HMIIyJbCa M YHEePTUHU

3aKkoH COXpaHeHnudaA NMIIYJAbCa

3.1. OnpenenuTs KMIOVIbC NYIH Maccoit m = 10 r, gBMxymelca co cKo-
pocthio v = 600 m/c. Bo CKONIBKO pa3 M3MEHHTCA MMIYJbC NyJIH, €CJIH ee
macca 6yaeT B 1 = 2 paza MeHblle, a CKopocth B £ = 1,5 pasa 6oapme?

3.2°, BycunHKa Maccoil m BHXKeTCH ¢ MOCTOAHHON CKOPOCTHIO U O IPO-
BOJIOKe, M30THYTOH B BMAe mapaboasl y = x2. HafiT npoeKuuio UMmyJsanca
OycHHKH Ha 0Cb Y B TOUKe X.

3.3. Teno Maccoit m = 1 Xr, ABUTasiCh NPAMOJHHEHHO U IOCTYNATENBHO,
VBEJHYHJIO CBOIO CKOPOCTh OT Uy = 1 M/c 2o vy = 10 m/c. HaliTn nameHeHne
HMIIyJIbCa 3TOTO TeJa.

3.4. Teno maccoil m = 1 Kr ABH:KeTCH PABHOMEPHO IO OKPYXXHOCTH €O
CKOPOCTBIO U = 2 M/c. OnpeieluTh U3MEHEHME NMIyJIbCA Teja IocCje TOTO,
KaK OHO IPOM/IeT YeTBePTh OKPY>KHOCTH; IOJOBUHY OKPY>XHOCTH.

3.5. Teno Mmaccoit m = 0,2 Xr magaeT ¢ BbICOTHL A = 1 M ¢ yCKopeHueM
a = 8 m/c2. HaiiTu U3MeHeHue UMIyJbca Teja. HaualpHas cKOPOCTh paBHA
HYJIIO.

3.6. IIpu cBoGoaHOM ABMKEHHH TeJla HAJ IOBEPXHOCTBIO 3€MJIM MEXAY
TOYKaMHU TpaeKTopHu A ¥ B MoayinbL N3MeHeHUs MMITyJbca TeJla paBeH Ap.
HaiiTu Bpemsa niosiera ¢t Mexxay aTuMM toukaMu. ConmpoTHBIeHNe BO3yXa He
yuuThIiBaTh. Macca Tena m.

3.7. Cuapsanx maccoit m = 10 Kr BbLIeTaeT M3 CTBONA OPYAHsS CO CKOPO-
ctei0 v = 600 M/c. 3Has, YTO BpeMa ABMXKEHHs CHAPAAA BHYTPH CTBOJA
At = 0,008 c, onpesesTUTL CPERHIOIO CUIIY AABJEHUA ITIOPOXOBHIX I'a3os.

3.8. Ha Tteno B Teuenue spemenu t = 10 ¢ geiicTByeT NOCTOAHHAA CHJA
F = 50 H. HaiiTi Mmaccy Tena, eciim NaMeHeHHe CKODOCTH B pe3yJbTaTe Aeil-
CTBHUS CHJIBI AU = 5 M/c.

3.9. ApToM0O6GHAbL Maccoit m = 1 T ABHKETCH 110 rOPU3OHTAAbHON AOpore
€O CKOpOCThIO U = 36 KM/4. HailTu BpeMsa TODMO»KeHUA At, eCJTH TOPMO3-
mada cuna F = 5 kH.

3.10. CxopocTs peakTusHOro camonera v = 900 kM/u. Ha nyTu camonera
OKas3anach NTHIA Maccoi m = 2 kr. OnpefeHTb CPEeAHIO CHIY YAApPa ITHIBI
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0 CTeKJI0 KaGMHBI JTETYNKA, eCJIH AJIMTeJbHOCTE yAapa At = 0,001 c. Kakoso
cpellHee JaBJIeHHe HA CTEKJIO NPH yAape, €cJM IJIOMAAbL COTPHKOCHOBEHH S
nTHNH co cTeksoM S = 1000 cm2?

3.11. Mexay AByMA NOAKaAMM, HaXOAAIMIMMHMCA Ha NMOBEPXHOCTH 03epa,
HATsHyTa BepeBKa. YeJOBeK Ha Nnepsoil N0AKe HAYMHAET TAHYTL BEPEBKY C
nocrosiHHoil cunoit F = 50 H. Onpexenutrh cCKOpocTH, ¢ KOTOPDHIMH GyaeT
JBUTAThCS NepBas JOAKA OTHOCUTENLHO Oepera u OTHOCHTENIbHO BTOPOIi JI0] -
KM uepes t = 5 ¢, 1ocJjie TOro, KaK 4eJIOBEK HA IepBoii JoAKe CTAN TAHYThH Be-
peBKy. Macca nepBoii JIoAKH ¢ yenoBekoM m; = 250 Kr, Macca BTOpPOM JIOAKH
c rpysom m, = 500 kr. Conporusnenne BoALl He YUHTBIBATh. Pelute 3agavy

HeCKOJLKUMH criocobaMu.

3.12, Illapuk Maccoit m mojJieTaeT 110 HAIIPABJIEHHIO HOPMAJIN K CTEHKE
CO CKODOCTBIO U, YAAPsAEeTCA 0 Hee 1 OTCKAKHUBAET C TOH »Ke 110 BeJIHUNHe CKO-
POCTBIO. a) YKa3aTh BeJIMUNHY ¥ HANIpaBJieHHe UMIIYJIbCa P, KOTOPHII CTEHKA
cooburuia mapuky; 6) C xkakoil cpenHeit cumyoit F geiicTBOBajy IIapMK HAa
CTEHKY, ecad yaap npoposmxaica t ¢? B) OnpeaeJHUTh BeJIMUHHY MMIYJIBCA Py,
KOTOPBIHM MOr GBI TONYYUTH HIAPUK OT CTEHKH, ecJH OB OH NPUJINI K Hel.

3.13. OnpegenuTs n3MeHeHWe UMNYJbCa IIAPUKA Maccoil m = 50 T, ABH-
JKYIIErocs cO CKOPOCTBIO U = 2 M/c IIpH yNPYI'OM yiape 0 HENOABMXXHYIO
NJIOCKOCTh, COCTABNAIOIIYIO ¢ BEKTOPOM CKOPDOCTH Yroy o, paBHBIi: a) 60°;
6) 90°.

3.14. Tlaparomuii BepTHMKAIBLHO MAPHK Maccoit m = 0,2 kr yaapuics o6
OJ M MOATIPHITHYJ Ha BhIcoTy £ = 0,4 M. Haiitu cpennioio cuiy, aeiicTeyio-
INYIO cO CTOPOHHI IIOJIa HA WMIAPHK, eClAU AJHTEeJbHOCTL yaapa At = 0,01 c,
K MOMEHTY yaapa 00 I0JI CKOPOCTD IIapuKa U = 5 M/c,

3.15. Illapuk JeTHT NepneHAUKYIAPHO CTEHKe CO CKOPOCThIo v. CTeHKa
ABMKETCA HaBCTpeUy HIAPUKY, CO CKOPOCThIO u. Kakoii cTaHeT cKopocTs 1a-
PHKa U, IIOCJIe YIPYIoro yaapa O CTeHKY?

3.16. Monekysa neTHT co cKopocThio U = 500 M/c M yIpyro yaapaeTcs o
NOpIIEeHb, ABMXKYINUiica HaBcTpedy eid. CKOpOCTH MOJEKYJbl COCTABJISET
yron o = 60° ¢ HOpMaJbio nopiuka. OnpefeJTUTH BEIUYHHY U HanpasjieHUe
CKODOCTH MOJIEKYJIBI NTocse yAapa. CKopocTs nopimBda u = 20 M/c.

3.17. I1sa mapuxa MaccaM¥ m, = 2T M m, = 3 T ABHKYTCHA B TOPH30H-
TaJBHON IIJIOCKOCTH CO CKOPOCTAMH U; = 6 M/C ¥ vy = 4 M/C COOTBETCTBEHHO.
HamnpasiieHns ABHKeHHsA IMIaDUKOB COCTABJIAIOT ADPYT C APyroM yron o = 90°.
Yemy paBHa CyMMa HMIYJIbCOB 3THX IIADUKOB?

3.18. [IBa oAMHAKOBEIX MIAPMKA MacCoil M = 2 KI KaKALIH ABUIKYTCH O-
CTynaTejibHO u npmom»meﬁno B I‘OszOBTaJILHOfI IJIOCKOCTH C OAMHAKOBBRIMH
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CKODOCTSIMH U = 4 M/c: a) BAOJb OAHON IIpAMOIl HaBCTpeuy ApYr APYrY;
6) B1OJIL OKHOM NIPAMOI OAUH 32 APYTHM; B) TAK, YTO YIOJ MEXAY CKOPOCTAMH
mapos a = 120°, Yemy paBeH HMNYJbC CHCTEMbI IIAPOB B KaXKJ0M cayyae?

3.19. YTo6B! CcHENUTh TPH OAMHAKOBBEIX >KEJE3HOAODOMKHBIX BATOHA,
CTOAINMX Ha pejbcaX Ha HeGOJBLIIOM PAacCTOAHMH JAPYr OT Apyra, IepBOMY
coo6maT ckopocTh v, — 3 M/c. Kakoii ckopocTeio 6yayT ob6najaTh BaroHbI

nocje cuenyesusa?

3.20. Tenexka c meckoM Maccoit M = 10 Kr ka-
THTCS CO CKOPOCTBIO Uy = 1 M/C mo riaagkoil ropu-
30HTAJbHOH MOBePXHOCTH. B nmecok nonagaer u sa-
CTpeBaeT B HeM IIap Maccoidl m = 2 Kr, JieTeBIINH
HaBCTpeuy TeyiexxKe (puc. 3.1) ¢ ropusoHTaJNLHOM
CKOPOCTBIO U; = 2 M/c. B Kakyio cropony M ¢ Kakoi
CKOpOCTBI0 MOKATHUTCA TeJIEXKKa Tocje Nonajanus
mapa?

3.21. IInatdopma c ycTAHOBJIEeHHRIM Ha Heil OpyAHeM ABMIKETCH CO CKO-
pocTbio U; = 9 kM/4. O6masa Mmacca M = 200 m. U3 opyaus BeInyllleH cHAPAL
MAaccoi m co CKOpocThi0 U, = 800 M/c orHocurensHO niatdopmer. Onpege-
JIATh CKOPOCTH NIaTHOPMBI NOCJIe BHICTPEJIA, €CJN: a) BHICTPEN NIPOHU3BeAeH
0 HaNpaBJIeHMNI0 ABMKeHUd; 6) BLICTpesn NMpou3BegeH mox yriom o = 60°
K HanpaBJIEHUIO ABUIKEHUSA.

3.22*, Yactuna Maccoit m,; = 1r, ABHMKYIAsACA CO CKOPOCTHIO Vg = 3i,

ucnbITaka abcosIIOTHO Heynpyroe CTOJKHOBEHHe C Ipyroi yacruieit, macca
KOTOpoil my = 2 1, a CKOPOCTH vz =2+ 3] Yemy paBeH UMIIyJnc 06pa3oBaB-

meicsa yvactTunbi? YemMy paBeH MOAYIbL HMNIYJIbca?

3.23. Iemxymeecs Teno pacnafaetcs Ha ABA OCKOJKA ¢ MMIyJIbCAMH Py U
Dy, HAIPABJIEHHBIMM 1104 yriIoM O apyr k apyry. HaiiTu Be1nuuHy UMnysisca
p Tena.

3.24. Teno maccoit M, netamee co CKOPOCTBIO U, pacliafaeTcd Ha ABA

OCKOJIKAa, Macca OLHOr0 H3 KOTOpDHIX pasHa m. CKOpPOCTH 3TOT0 OCKOJKA
TlepleHAUKYJIAPHA CKOPOCTH 4 M paBHa U;. YeMy paBHa CKOPOCTh BTODOro

ocKoJxa?

3.25. I'panara, neTeBmas TOPUSOHTAJBLHO CO CKOPOCTBIO U, = 10 M/c,
pasopsajiach Ha ABe YacTH MaccaMu m, = 1 kr u m, = 1,5 kr. Ckopocts 6oJib-
LIIero KycKa ocTanach TODH3OHTANBHON M Bo3pocia A0 Uy = 25 mM/c. Onpege-
JHUTH CKOPOCTB ¥ HAIpaBJIeHHe I10JIeTa MEeHbILero OCKOJIKA.

3.26. Kocmonasrhi T. Beperonoii n B. JleGeneB BHIYCTHIH Ha op6uTy KOC-
MHYeCcKH# cnyTHHK «HcKpa-2», caenannslit 8 MAM. Macca KOCMHYeCKOTO
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Kopabnsa M = 104 kr, Mmacca cnyTHuka m = 5 kr. CHyTHHK BRINYCKAIOT B Ha-
npaBjieHUH, IIPOTHBOIIOMOKHOM JIBMXKEHHMIO KOpabJs cO CKOpPOCTBIO U= 2 M/C
OTHOCHMTEeNbHO Hero. Halitu naMeHeHHe CKOPOCTH KOCMUYECKOrs KOpabus.

3.27. K aspocrary, macca KoToporo M, NpUBA3aHA BepeBOUHAA JIECTHH-
1a, Ha KOTOPOH CTOMT YesJoBeK Maccoil m. AspOCTAT HemoABUMKeH. B KakoM
HampaBJeHMH W ¢ KaKO# CKOPOCTBLIO U 6yAeT nmepeMeuiaTbCa adpOCTAT, eClIu
Yye/l0BeK HAUYHeT IOJHUMATHLCA C TOCTOSHHOM CKOPOCTBIO U OTHOCHMTEILHO
JIeCTHHITHI?

3.28. Konbkobesxern, cToamuil Ha nAbAy, 6pocaeT BAOJIL JIbJa KaMeHb
maccoit m = 0,5 kr. 3a BpeMs t = 2 ¢ KAMeHb IPOIIIeJI 10 OCTAHOBKH PaccTos-
Hue s = 20 M. C KaKoii CKOpPOCTHIO nocje 6pocKa KaMufA HauHeT ABUraThCH
KOHBKOGekel, ecau ero macca M = 60 xr? ‘

3.29. Aprunnepucr cTpesiser K3 NYIIKKM AZPOM MAacCoil m Tak, YTO OHO
MOXeT YIACTh B HeNPHATEILCKOM Jiarepe Ha paccTOAHMHU L or nymku. OgHako
B MOMEHT BBICTPesa Ha AAPO cajuTca 6apoH MIOHXrayseH, Macca KOTOPOI'O
M = 5 m. Kaky1o 4acTs IyTH $ [0 HeMPHATEILCKOTO Jarepsi eMy NpPHAETCS
UATH NelKoM?

3.30. Opynne ycraHoBneHO Ha eJesHOAOPOXHON miaardopme. Macca
nnargopmsl ¢ opyauem M = 50 T, macca cHapana m = 25 kr. Opyaue BbI-
CTpesiuBaeT B TOPM3OHTANLHOM HANPABIEHHM BJAOJD XK eJe3HOAOPOXKHOrO IIy-
. HauanbHast CKOPOCTh CHAPAA2a OTHOCHTENBHO NIaTdopMsl Uy = 1000 M/c.

Kaxyio ckopocTs vy 6yser uMmers miatdopma nocie Broporo seicrpena? Tpe-
HMEM M COIIPOTHBJIEHMEM BO3JIyXa MOXKHO NpeHe6peys.

3.31. Ha npoTHBONONOXHBIX KOHLIAX CTOANLEll Ha pelbcax >KeJIe3HOJO-
poKHO niaaThopMbl 3aKpenieds! ABe nymku. CTBoOJ nepBoil M3 HUX ycTa-
HOBJIeH mnox yriaoMm o = 60°, a BTopoit nog yriom P = 45° K ropusosTy. Us
NepBoi NYIIKYA NPOU3BOAAT BRICTPEN cCHAPAAOM Maccoil m = 50 Kr. 3areM Ta-
KHUM >Ke CHAPAJAOM CTPeNAIOT U3 BTopoi nymku. O6a cHapAaa MMeloT OfUHA-
KOBhIe HauaJbHbIie cKopocTy U = 200 M/c oTHOCHTeNbHO niaTdgopmel. Onpe-
IEJHTH CKOPOCTDH MJIAT(OPMBI NOCHe ABYX BBICTpPeNoB. Macca niargopMH ¢
nymkamu u cHapagamu M = 1,5 . O6a BeicTpesia NpOU3BOAATCSH B IIPOTHBO-
MOJIOXHEIe CTOPOHEI BJOJIb pesbcoB. TpeHue OTCyTCTBYeT,

3.32. Ise oguHAKOBHIE JIOAKH ABHXKYTCHA CO CKOPOCTAMH v; = 10 M/c u
vy = 15 m/c mox yrmamu o, = 30° ¥ o, = 45° K HEKOTOPOMY HanpasJeHHIO.
Korga JOOKHM OKA3LIBAXTCA HA O4YeHb GJM3KOM PACCTOAHMH APYTr OT RPyra,
naccaXMp BTOpOil JJOAKY NepeKIajHBaeT Ha ePBYIO rPys TaK, 4Ta CKOPOCTh
ero JoAKH He MeHseTca. Cuuras Maccy KaXKJ 0 JIONKH BMecTe ¢ IaccasXmpoM
B n = 20 pas GoJbile Macchl TPy3a, HalkTH CKOPOCTH NepBoit sogxku. Conpo-
THBJIEHNE BOAH HE YIUTHIBATE.
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3.33*. JIpe nmoxgKM MAYT NnapaiienbHLEIMH KypcaMu HaBcTpeuy APYT APY-
ry ¢ OIMHAKOBBIMU cKOpocTAMM v. Korga nogky BcTpedalorcs, ¢ OAHOM JI0k-
KH Ha ApYTYIo nepebpachlBalOT I'Py3 Maccoil m, a 3aTeM cO BTOpOIl JIOAKH Ha
nepBylo IlepedpachIBAIOT Takoli ke rpya. B apyroii pas rpyssl nepe6pacniBa-
10T U3 JOAKH B JOJKY OJJHOBpeMeHHO. B KaKoM ciyuyae cKOpPOCTH JIOJOK I1OC-
Jre nepebpacbiBaHMaA rpys3oB OynyT 6osbine? Macca kaxaoit moaku M.

3.34. Mexay ABYyMA TelleXKaMH Maccoil nm,; ¥ m, NCMemieHa CXKaTas
npy»KuHa. B mpouecce BO3BpallleHHs NPY)XHUHBI B HOPMAJLHOE COCTOSHME
OHa AEHCTBYET Ha KAaXKAYI0 H3 TeJe)KeK co cpeaHei cunoi F B TeueHne BpeMe-
Hu t. [TokaszaTh, uTO HocJle OKOHYAHUA TeHCTBHA NPYXHUHBI TeNeKKH OyayT
IBUTATHCA TAK, YTO UX 00U ieHTp Macc 6yAeT OCTABATHLCA HENOABHIKHBIM.

3.35. Yenomex maccoit m = 70 K HaXOAUTCA Ha KOpMe JIOAKH, NJIMHA KO-
Topoit [ = 5 M u macca M = 280 xr. Yenosek nepexoauTr Ha Hoc Jdoaxu. Ha
KaKOe pacCTOAHHe JOJKa NepeNBHHeTCA OTHOCUTENbHO Boabl? Moxer iu
JI0AKA NepeBHHYThCH Ha PACCTOAHME 60bIe AMUHBI JOAKKA?

3.36. Iz opyaua npousBefieH BulcTpesa. B Touke HamBEICIIero NogbeMa
CHApAJ Pas’opBaJCA Ha JABe paBHble yacTH. OAMH M3 OCKOJKOB yHas BO3Je
opyaus. KakoBa fa/ibHOCTL IOJIeTa S BTOPOTO OCKOJIKA, eCIM PACCTOSAHUE 1O
TOPHUBOHTANHU OT OPYAMSA IO HAUBLICIIE(l TOUKY MOIBEMA PaBHO [?

3.37. KocmonasT Maccoii m npubnmkaercd K KOCMHYecKOMY Kopa6iio
maccoil M ¢ nmomouibio Tpoca, AJMuHa Koroporo /. Kakoit nyTs s npoitxer Koc-
MOHABT /1o cOmmiceHns ¢ Kopabnem?

3.38. Ha xopme u Ha HoCy JIOOKHM Ha paccToanuu [ = 3,4 M Apyr OT Apyra
CuAAT prI60JIOBRI, Macchl KOTOPBIX m; = 90 Kr u m, = 60 kr. Pei6010BLI Me-

HAIOTCA MecTaMu. KaxkoBO Nmpu aTOM IepeMelueHMe JIOJKH, €CIH €€ Macca
M = 50 kr? MoxxeT Jiu TepeMellleH e JOAKH ObITh OOJIbIIe ee AJIUHBI?

3.39. Ha npusmy Maccoit M u AIHHOI | TOJOXKHIH
npM3aMy Maccoit m u guuHoi l; (puc. 3.2). Ha kaxkoe
pPACCTOSHME CMECTMTCSA HMXKHAA NPHU3Ma, KOTrJa BepX-
HsAS TIpN3Ma JOCTHrHeT ee OCHOBAHUA, He KOCHYBIIHNCH
nosa? TpeHHsA MeXAy OJIOM U HUXKHEl Npu3Moil HeT.

3.40. Jlarymka Maccoit m CHAMT Ha KOHIE HOCKH
maccoit M u anuHoii [. [Jocka maBaeT HA TIOBEPXHOCTH
npyaa. Jarymka npeiraeT IoJ YIJOM o K TOPHBOHTY Puc. 3.2
BAOJIL 1O0CKH. Kakoil fomkHAa GBITh CKOPOCTS JATYIIKH
v, uTOGHI OHA OKAa3aJach HA APYrOM KOHIE AOCKH?

3.41. KysHeuuk Maccoil m CHANT Ha KOHIle COIOMMHKH Maccoii M u ayu-
HO¥M [, neskamieit Ha rnajkKol nosepxHocTr. C KaKO# MMHHMMANLHOH CKO-
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POCTLIO U AOJI’KEH NDHITHYTh KY3HEUHK, YTOOBI OKA3aThCA HA APYIOM KOHIIE
COJIOMHHKH?

3.42. Ha Hocy nOAKH AnuHOM | = 5 M CTOMT YE/NOBEK, AepKa Ha BHICOTE
h =1 M kaMeHb Maccoit m = 1 kr. YenoBek 6pocaeT KaMeHb I'OPU3OHTAJILHO
BAOJIBb JIOAKN. KaKkyio CKOpOCTh OTHOCHTENLHO Oepera AoJKeH COOBILIUTD Ye-
JIOBEK KaMHIO, 4TO6HI IIONIACTh B KOpMY JIoaKkHu? Macca JIOAKM C YeJJOBEeKOM
paBHa M = 250 Kr, conpoTiBiIeHHe BOALI H BO3AYyXa He YUUTHIBATD.

3.43. Crpys BoAnl yHapseT B CTeHKY M CTeKaeT IO . N
neit (puc. 3.3). OneHuTs JaBJIeHUe CTPYH Ha CTEHKY, &ss&___}_}

€CJIM CKOPOCTh TeYeHH s BOABI B cTpye U = 10 M/c.

3.44. Ctpysa Bona ceueHumeMm S = 6 cM2 ynapser B
CTeHKY Ioj yraoM o = 60° k HopMaJIM M OTCKRKUBaeT
oT Hee Ge3 nmotepu cxkopoctu. HaitTu cuny, AeicTBYIO-
LIYIO HA CTEHKY, €CJIM U3BECTHO, YTO CKOPOCTh TeUeHU
BOIBI B cTpye U = 12 M/c.

Puc. 3.3

3.45. Paxera, apMrasch Co CKOPOCTBIO U, TIONAafaeT B 06J1aKO KOCMHYECKO
OB IJIOTHOCTBIO p. Ilnmoimaaek jo60BOTO ceueHMs pakeThl S. IIBIIMHKM
NnpuwINnawT Kk pakere. Kakywo cuny taru F IOJKHB Da3BUBaTh ABUIaTeNH,
yTo6bl paKeTa JBUTalach C HOCTOSHHON cKopocThbio? MsMeHeHMeM Macchl pa-
KeThl IIpeHebpeys.

3.46. Hajity MUHUMANLHYIO CUJIY TPDEHUS MeXAY KoJecaMu aBToMOOuIs
M A0pOroii, YTOOEI OH MOT ABMI'aThCS €O CKOPOCThIO U = 30 M/C noj Ko JAeM B
Oe3BeTpeHHYI0 noroay. Macca goxaesoit kaniau m = 0,1 r. Cumurath, 4TO Ha
KaXAbI cM2 3a OIHY CEKYHAY NafaloT ABe KaIau goxad (n = 2cm 2 » ¢ 1),
ITnomazgb IMOBEPXHOCTH aBTOMOGMIIZ, Ha KOTODPYIO IAJAlOT KAIUIM AOMKAS,
S =5m2.

3.47*, C xaxoit cunoit F gaButr Ha semmio kobpa, roto-
BACH K IPBIXKKY, MOAHUMAaACh BEPTHKAJIBHO BBEPX C IIOCTO-
STHHOM cKopocThio U? Macca ameu m, ee JJIuHa L.

3.48°. O6esbana Maccoit m ypaBHOBellleHA IIPOTMBOBE-
coM Ha 6sioke A. Biok A ypaBHOBelleH rpy3oM Ha 6yoke B
(puc. 3.4). Cucrema HenoasukHa. C Kakoit CKopocThio U 6y-
JIeT IBUTraThCcs rpys Maccoil 2m, ecau oGesbgHa OyjeT pas-
HOMEPHO BHIOHPATh BEPEBKY CO CKOPOCTBHIO i OTHOCHTEIBHO
cebs1? Maccy GJIOKOB He YYNTHIBATh, TDEHUEM NIpeHelOpeyb.

3.49°. Ha yamKe BecoB NpPHITalOT n IIAPUKOB Maccoil m
Kaxxgblit. KakoBa cpesisis cuja F, geficTByIoIas HAa YalIKy
BeCOB, €CJIM IPH yJape HIapHUKOB O YallIKy MOAYJb HX CKO-
pocTH He MeHAeTcA?

Puc. 3.4
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3.50°. Ha uamke BecoB cToAT IecouHble yachl. Korga mecok BHHM3y, Io-
Kasanusa BecoB P,. Bpemsa naaenus xaxaou necuwHky t. IToctpours rpadpux

3aBMCUMOCTH IIOKA3aHMH BECOB OT BpEMEHH.

3.51. JIse oqMHAKOBBIX TeJeXKKM, Ha KOTODBIX CHMAAT ABA OJMHAKOBBIX
OBOPHUKA, ABMMKYTCSA C OOJUHAKOBBIMM CKOPOCTAMU. B HEKOTODHI MOMEHT
BpeMeHHM Ha TeJIeKKM HauWHaeT IafiaTh CHEr paBHOMEPHBIM IIOTOKOM. I[Bop-
HUK, CHASIIMA Ha OXHOH M3 TejleikeK, cOpachlBaeT Bce BpeMsi cHer BOOK,
a BTOpoH ABopHUK cnut. Kakas ua Tesexek GbIcTpee npoiijier pacctoaHue §7

3.52°. Ha a6cosoTHO IVIaAKoH NOBEePXHOCTH JIEXKUT 06pyd Maccoil M u
paguycom R. Ha o6pyue HaxomuTCca XKYK, Macca Koroporo m. Kakue TpaekTto-
pUM GYAYT OIMCBIBATE XKYK M LEeHTD o0pyya IIpU ABUAKEHUM KyKa 110 o6pyuy?

PeakTHBHOE IBHKEeHHE

3.53. Kakyio ckopocTh IOJYYUT paKeTa OTHOCUTENbHO 3eMJIM, eC/IM Macca
MI'HOBeHHO BBIODOIIEHHBIX ra3oB cocTaBMT 0,2 OT Macchl HeIOABMXXHOM pa-
KeThl, & UX CKopocTh u = 1 xm/c?

3.54. I'uapopeakTUBHLIN (BOJOMeTHBI) KaTep BCachIBAeT M BHIOpachIBa-
eT exxeceKyHxHo Vi, = 0,5 M3 3a6opTHOM BoAbl. CKOPOCTE BHIGpachIBaEMoil BO-
bl OTHOCHUTEJIbBHO KaTepa v = 25 M/c. HaliTu peaKTUBHYIO CHITY.

3.55. Pakera maccoit M BucuT Haj noBepxHocThbio 3emau. Kakyio Mmaccy
TOILIMBA B eJUHMIIY BpeMeHH ! OHa KOJKHA pAacXoA0OBaThb, €CIU CKOPOCTh
MCTeYeHus rasor v?

3.56. Pakery maccoit M 3anyckaioT BepTMKanbHo. CKOPOCTb MCTEYEHHSA
rasoB U3 CoIlJIa ABUTATENR paBHa U. IIpu KakoM pacxofe TonIMBa | CHJIA TATH

OyeT KOCTATOYHA, YTOOH COOGIIUTD pAKeTe YCKOpeHUe a?

3.57. BayTpu BepTUKanbHO# TpyOn auamerpom d = 0,1 M
YKpeIieH BeHTUIATop. Bo BpeMst paGoThl BEHTUIISTODA U3 TPY-
Ob1 BHIOpachIBaeTCA CTPYS Bo3yxa u Tpyba IIoBHCAET B BO3yXe
(puc. 3.5). Ilpu Kakoi1 ckopocTu BO3AYXa B CTPYyeE 3TO IIPOMCXO-
aut? Macca tpy6bl BMecTe ¢ BeHTWIATopoM M = 3 Kr, mJIOT-

HOCTb Bo3ayxa p = 1,29 kr/m3.

3.58. OnpesennTs cuny TATM BO3AYIIHO-pEAKTHBHOTO ABH-
raTeis caMoJjieTa, JIETSIEr0 CO CKOpOCThIo v. Pacxox Tonnmsa  Puc. 3.5

1 m
B = T — Pacxoa ronausa.
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M IIOCTYIIAIOIIEro B ABMIaTesJlb BO3AyXa Hy M L, COOTBETCTBEHHO. CKOpOCTb

IIPDOAYKTOB CropaHMsa OTHOCHTEJIBHO CaMoOJieTa Ha BbIXO/J€ M3 COIlJIa ABUTra-
TEJNIA U.

3.59. Oruerymmurens BuibpacsiBaer m = 0,2 Kr HeHbI 3a OQHY CEKYHAY CO
ckopocThio v = 20 m/c. Macca ormetryumrtena M = 2 kr. C kakoil cuyoi
HYMHO JepPKaTh OTHEeTYIINTeh B MOMeHT Hadasa ero pa6oTsl? Oraerymim-
TeJb BoJIKeH ObITh HeIlOABHIKHBIM, a BhIOpachiBaeMas CTPYs 11eHBl — T'OPH-
30HTAJILHOH.

3.60. TpeTssi cTymeHb paKeThl COCTOMT M3 PAKeThI-HOCHTEIR MAaCCOM
M = 500 xr u ronoBHoro kKonyca maccoit m = 10 xr. Ilpu ucneiTaHun Ha
3eMie npyKUHa coob1HIa CKOPOCTh KOHYCY U = 5,1 M/C 110 OTHOIIEHHIO K
pakeTe-HocuTeno. OnpenenuTs CKOPOCTH KOHYCa U PAKeThi-HOCUTEJIHA, eCIN 3TO
OTHe/seHMe IIPON30igeT Ha OpOHTE IIPH ABUIKEHUH DPaKeThl CO CKOPOCTHIO
u = 8 KM/C OTHOCUTEJILHO 3eMJIH. '

3.61. KocMuueckuil kopabiab nepes oTaeJeHMeM MoCHeHEH cTyNeHU Pa-
KeThI-HOCHTEJS HMe cKopocTh U. ITocse orbpackiBanus nocie/lHel CTyNeRH
ero ckopocTh c¢rana vy = 1,01v. Ilpn aToM oTnenMBInascs YacTh yAaaseTcs
OT Hero ¢o cKopocTeio v, = 0,04v. KakoBa macca nocnejgHeit cTynedu, eciau
Macca Kopabnsa m?

3.62%, TonycTuM, 4TO peakTHBHLIl ABUTaTeNab paKeToIaHa I[MOAKOB-
¢Koro BbIGpackIBaeT NPOAYKTh! CTOPaHMA NMOPIUAMMU, MAcCCca KOTOPBIX M =
= 200 r 1 cxopocTh IIPM BeLIeTe U3 coIuia aBurartens v = 1000 m/c. Kakyo
CKopocTh OyZleT UMeTh PaKeTOIJIAH IIOCJIe BhLJIeTa TpeThe# mopuum rasa?
Macca pakeTrollJlaHa B HavyaJbHbI# MoMeHT M = 300 kr. KakoBa 6yzer cko-
POCTh paxkeToljlaHa B KOHIE NIepBOH CEKYHALI ABUKEHUHA, ecJIl B JBUTraTese
npoucxogut N = 20 B3puIBOB B ofHY cexyHAY? HauanrHas CKOPOCTE Dake-
TOILIaHa paBHA HYJIIO.

3.63*, M3 pakeTr Maccoit M BHIOpacHIBAIOTCA NPOAYKTHI CTOPaHUA IOP-
HUAMM, Macchl KOTOPHIX m, CO CKOPOCTBIO U OTHOCUTENILHO pakeThl. Onpege-
JIMTH CKOPOCTb Uy PaKeTHl IocJie BblteTa N-it MOpIUH MPOAYKTOB CrOPAHU.

ITpenebpeus neiicTBMEM CHJIBI THXKECTH M COIIPOTUBJEHUEM BO3AYXa.

3.64*. SIapo seTUT co CKOPOCTHIO U M MoNajaeT B NOTOK IecYHHOK, KOTO-
phle ABMIKYTCH C OJJMHAKOBLIMH CKODPOCTSIMHU U IIOX yrjoM o = 150° K cko-
pocTH sAxpa M OIPUJANNAIOT K HeMy. 13 IoToKa siipo BhlieTaeT co CKOPOCThIO
vy, B 4 pasa Menbmei moxg yrioM B = 90° k ckopoctu noroka. Kakosa cko-
pocth NecunMHOK u? CKOJBKO DecUMHOK N NDHANIIAeT K AAPY, eCJIM Macca of-
Ho#t mecunHKH B 1000 pas MeHbIIe Maccr ssapa?
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Pab6ora, MoIHOCTH

3.65. Slimux TAHYT PABHOMEDPHO 110 TOPU3OHTATBLHOU IIOBEPXHOCTH € IIO-
MOIIBIO BepeBKH, KOTOpas o6pasyer ¢ HoBepxHocThio yroa a = 30°. Cuna Ha-
TaxeHus sepesku F = 25 H. Onpenenurs paGoTy CHJIBI HATAMXKEHUSA IIpH TIe-
peMelleHNY AIMKA Ha pacCTosHUe § = 52 M.

3.66. Beprosner mMaccoit m = 5 T nogHUMaeTcs BepPTHKAJIbHO BBepPX ¢ IIO-
cTossHHOM ckopocThio. Kakyio paboTy coBepiltaeT ABUraTesb BEPTOJETA NIPO-
THB CHUJIBI THXKECTH IIPU NoA'beMe ero Ha BhIcOTy i = 50 m?

3.67. JIudpr maccoit m = 103 kr HaunHaeT NOZHUMATBLCA C MOCTOSHHBIM

ycxopenuem a = 0,2 m/c?. Uemy paBHa pafora CHIB! HATAMKEHHUS KaHaTa,
¢ IIOMOIBIO KOTOPOT'O INOJHUMaeTcs NUMT, 3a IepBble Al = 4 ¢ IBUKEeHNA?

3.68. I'pys mMaccoit m = 7 KT TOAHMMAIOT Ha BepeBKe C II0OBePXHOCTH 3eM-
JIX Ha BBICOTY £ = 1 M: 0JMH pasz paBHOMepPHO, BTOpPOil — pPaBHOYCKOPEHHO C
yckopenueM a = 2 m/c?. Ha ckonbko paGoTa 10 NofgbLEMY rpysa BO BTOPOM
caydae Honpiie, yueM B nepsoM? ConpoTHRB/IeHMe BO3/fyXa He YYUTHIBATS.

3.69. MomHocTs Bcex ABMTaTesneil KocMuYecKoro kopabns «Bocrok-1»
cocraBiasger N =~ 1500 MBr. Cxonbk0 ABUraTesiel OT JETKOBOT0 aBToMOOuIs
«MocKkBuY» MOrJIM OBl Pa3BHUTh TAKVIO K€ MOI{HOCTH, €CJIM Y OJHOTO JBUIa-
Tes1a MoIHOCTE N = 33 kBT?

3.70. Axagemux B. C. flko6u B 1834 r. uzofpen aneKTpojgBUraTeNb,
¢ TIOMOMIBIC KOTOPOro MOKHO OBLIO pPaBHOMEDHO IOAHMMATL TPY3 MAaccoi
m = 5 Kr Ha BeicoTy h = 0,6 M 3a BpeMs At = 2 c¢. OnpeReUTL MOIITHOCTE 3TO-
ro ABUTaTENd.

3.71. OnpenemuTs MONE3HYI0 MOIIHOCTL JBMTaTeNs MOTOIIMKJIA CEPUM
WMoxk-56, ecotyt npu ckopocTH U = 108 Km/4 ero cuna taru F = 350 H.

3.72. Cuna taru ceepx3BykoBoro camoiera F = 220 kH npH cxopoctu
nosiera v = 2340 kM/4u. HaliTu MOu{HOCTh ABUraTeell caMoseTa B 9TOM pe-
*ume noneta. Kakas pabora coBepiiaeTc uM B TedeHue ¢ = 45 mun?

3.73. IIpu cxopocTtu nonera v = 900 KM/4 Bce YeThIpe ABUIaTessA CAMO-
nera Un-62 passusator MowmHocTs N = 30 MBr. Haii™h cuay Tars Kaxxaoro
JABHTraTesd B 3TOM peXUMe I0JIeTa.

3.74. Ha kartep peifcTByeT cujia CONDOTHBJIEHHS, NPONMOPIHUOHANLHASN
KBaJpaTy CKOPOCTH KaTepa. Bo CKOJIBKO pa3d HYXKHO YBEJIHYHUTL MOIHOCTH
ABHUraTesas, 4tTo0bl CKOPOCThL KaTepa Bodpocya B 2 pasa?

3.75. Haititu pa6oTy CHJIBI TSHXKECTH ¥ CPEHIOI MOIIHOCTh 3TOH CHJIBI 3a
NePBYIO CeKYHAY cBOOGOAHOrO IajjeHNA TeJa Maccoid m = 1 Kr; 3a IIATYIO ce-
KyHAy.
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3.76. Ilox peiicTBueM ABYX B3aMMHO IepPIEHANKYIAPHBIX cui F; = 30 Hu
F, = 40 H nepsoHaYaJbHO HEIIOABUXKHOE TeJI0 IIePEMECTHIIOCH HA PAcCTOAHHE
As = 10 M. HaiiTu paboTy Kax a0 CHJIBI U paboTy paBHOAEHCTBYIOIIEN CUJIIBI.

3.77. Kaxyio paboTy HYKHO COBEPIIMTH, YTOOB BEPTHKAJILHO 3a6pOCUTE
KaMeHb MAcCOM m Ha BBICOTY A. €CJIM CPeJHAS CHJIa COIIPOTUBJIEHUA BO3AyXa
MOCTOAHHA ¥ paBHa F?

3.78. Kakyo MUHMMaIbHYIO paGoTy HYKHO COBepILIUTh, YTOOLI 3a BpeM#A
f NGAHATHLCH MO ABHAKYIIEeMYCs BHU3 dcKajlaTopy Merpo? BricoTa nognema ki,
CKOpOCTb 2CKaJaTopa v, yroJ HaKJOoHAa 3CKaTaTopa K TOPU3OHTY PaBeH o.

3.79. Heb6ounsiuoe Teno Maccoii m paBHOMEPHO BTa-
HIAJN Ha TOPKY, NeHcTBYS cuyioi, KOTOpas B Kax 0
TOYKe HaIpaBjeHa II0 KacateJbHOH K TpPaeKTOpHU
{(puc. 3.6). HaiiTu paGoTy 2T0# cruIBI, €CaH BLICOTa IOp-
Ku k, AnuHa ee ocHoBaHuA [ 1 k03t dUIMEeHT TpeHUS .

3.80. Kakyio pabory coBepmiaeT ABUTaTelh aBTOMO-
Huns «Hurynm» Maccoit m = 1,3 T, Ha IepBeIX § = 7O M Puc. 3.6
MYTH, ecji¥ 3TO PACCTOAHME aBTOMOOHIb IPOXORUT 34
spems t = 10 c? Kosdduiuerr conporuBieHus apuxenuio k = 0,05. Yemy
6yaer paBHa paboTa CHJIBI THMXKECTH HA 3TOM yYacTKe NyTH?

3.81. Kakyio pabory coBepmut cusna F = 30 H npu noabeme 110 HAKJIOH-
HOM IJIOCKOCTH I'pysa mMaccoit m = 2 Kr Ha Beicoty H = 2,5 M ¢ ycKopeHUeM
a = 10 m/c2? Cuna neficTByeT napasuleIbHO HAKJIOHHOH rutockoctu. TpeHuem
npeHedpeyb.

3.82°. Han 3emueit HemoABMXXHO BUCUT pakeTa Maccoit M. CKopocTs ucre-
yeHHA ra3oB paBHa u. ONpejeJUTh MOITHOCTD ABUTATEJIA.

3.83. Aspocanu maccoii m = 2 T TPOralTcs C MeCTa M JBMXKYTCH € IIOCTO-
SIHHBIM yckopeHMeM a = 0,5 m/c?. Koaddunuenr tpenus u = 0,1. Onpege-
JUTH CPeAHICI0 MOJIE3HYIO MOIIHOCTh, Pa3BUBAEMYI0 A9DOCAaHAMM Ha y4YacTKe
IIyTH, KOTOPOMY COOTBETCTBYET KOHEYHAs CKOpocTh U = 15 M/c.

3.84. Kaxoii gomxHa 6b1Th MUHEMAJBHAS HOJIE3HAS MOIHOCTh MOTOpA,
obecrieyuBaronias sajer camoinera I0-2?7 Texuudeckue JaHHBIE caMOJIeTa:
macca m = 1 T, AnunHa pasbera s = 100 M, BaseTHas ckopocts U = 80 km/u.
Koaddunuenr Tpeaus npu pasbere u = 0,2, JIsmkeHue BO BpeMs pasbera
CUMTATh PABHOYCKOPEHHBIM.

3.85. BrnexrpoBos TsHeT Noesj, obuiasg Macca koroporo m = 2000 T. Ilpu-
HMMas, 4YTO II0Jie3HAd MOLIHOCTh dJIeKTpoBo3a mocrosHHa N = 1800 xBr,
a koabdpunuent Tpenns u = 0,005, onpeRennTh: yCKOPEHHE HOE3Aa B Te MO-
MEHTHI, KOrjja ero CKOpocTh v, = 4 M/c M v, = 12 M/c; MAaKCUMaJBHYIO CKO-

POCTD 110€34a U,
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3.86. IIBa aBTOMOGU IS, IIOJIE3HAA MOIIIHOCTb KOTOPHIX N 1 © N,, passuba-
10T CKOPOCTH U; M Uy COOTBeTCTBeHHO. KaKylo CKopocTh U OHH pa3oBbIOT, ec-
JIM CUEIINTh NX BMecTe?

3.87. HaiiTu nosIe3Hyio MOIIHOCTE ABUTATENSA MOTOAEIbTOIIAHA, MMEIOLIEro
noneTHyio mMaccy m = 200 Kr, OIpM ropu30HTAJIBHOM IIOJIETE CO CKOPOCTBHIO
v = T2 kM/4. VI3BecTHO, YTO OTHOIIIeHUE IOJNBEMHOMI CUJIBI K cuje J0HOBOTO
conporuBieHus k = 5, a KI1Jl BsuHTOMOTOpHOM YycTanoBKU 1 = 0,4.

3.88%*, ArTomoOuaEL Maccoii m Tporaercs ¢ mecra. OGe ocu KoJec Beay-
mue. Koapduumenr TpeHus Kojec o gopory paseH u. HaitTu 3aBHCHMOCTB
CKOpPOCTH aBTOMOOMJIS OT BpeMeHH. IlosleaHas MOIIIHOCTE ABUTaTesss NMOCTO-
sSHHA M paBHa N.

3.89. Tpancnoprep nogHuMaeT IeCOK B Ky30B aBTOMOOW/IA. J[IMHA JeHTBI
rpadcnoprepa [ = 3 M, yron HakJoHA ee XK ropusonty o = 30°, KII[] tpasc-
noprepa 1 = 85% . MoljHocTh, pasBiBaeMas 9JIE€KTPOABUTATEIEM TPaHCIIOP-
Tepa, N = 3,5 kBr. 3a Kakoe BpeMs TpaHcHopTep 3arpy3MT m = 6 T necka?

3.90%, Brruncauts pabory A, copepliaeMylo HaR 4acTHuei cuioi F = 2i Ha
IIyTH OT TOYKM ¢ KoopAauHaTamu (1, 2, 3) fo Touku ¢ koopauHatamu (7, 8, 9).

3.91%, tIac*mua COBEpUINJIA NTepeMelleH e B IIOCKOCTH XOY us TOYKM C
pazuyc-BeKTOpOM rl =i + ] B TOUKY C pazuyc-BeKTopoM r2 2 + 3] IIpu
3TOM OJHA U3 AEHCTRYIONIMX HA YACTHILY CHJI F=38i+4j j. Haittu pabory aroii
CMUJIBL.

3.92%, Ilox lleldcTBl/IeM HEKOTODO# CUJIBI TEJI0 MAaccOil m ABMIKETCH CO CKO-
ocTbio U = i + 2tj. HaliTh 3aBHCHMOCTb MOIHOCTH 3TOM CHMJIBI OT BPeMEHH.
1

3.93. uaunpapuyeckas Tpy6a Buicoroit H, ToJmMHA CTEHOK KOTOpOi b,
IIOCTPOEHA U3 MaTepuaJsa IJIOTHOCThIO p. CeueHne TpyGhl — KOJILIIO C BHYT-
peHHuUM paauycom r. HaliTu paboTy IPOTHB CUJIBI TAMKECTH IPHU COOPYHKEHUH
TPyOBI.

3.94. Kaxkyo MuyHUMAIbLHYIO paboTy HaZl0 COBEPIIUTH, YTOGB! M3 KOJOALA
ray6unoit A = 10 m HogHATHL Ha Tpoce BeApo ¢ Bojgoi maccoit m = 8 kr? JIn-
HeliHas IIJIOTHOCTH Tpoca 1 = 0,4 Kr/M™.

3.95. Testo aBUsKETCA B IIONOKHUTENLHOM Ha- F, H |
npasieHnyn ocu X. Ha nero aeiicTByer cmia, 41
IIpOeKIUA KOTOPO# Ha OCh 3aBHCHT OT KOOP- g:
AMHATH] X TAK, KaK [IOKa3aHo HA pucyHke 3.7. 14
OnpenennTts paboTy cHILI K TOMY MOMEHTY Bpe- 01
MeHM, KOrxa TeJio U3 Hadaja KOOPAWHAT Iiepe- :;:
MECTHUTCs B TOYKY C KOODAHHATOI: a) x; =4 M;

6)x2=8M.
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3.96. Oxonnyro mropy Maccoit m = 2 kr, A/uHoil [ = 2 M, IUpHHOR & = 4 M:
a) cBepPTHIBAIOT B TOHKMH BaJIUK HaBepXy OKHA; §) OTOABUIalOT 110 KAPHH3Y
Ha oJiHy cTopoHy okHa. Koadduunent rperus mropst o kapaus pu = 0,25.
Haiitu paGoTy, coBepuiaeMyIo B KaXXJ0M ¢JIy4dae, ¥ CPDABHUTH Pe3YJIbTATHI.

3.97. lpyxuny xectkoctsio £ = 100 H/M pactaruBaloT Ha Ax = 10 cM.
Kakyio pabory npu aroM coBepmawr? B HauanbHOM IOJIOXKEHHH IPYKMHA
HepgebopMUpOBaHa.

3.98. Isa ManbuMKa, B3ABIINCEH 32 Pa3Hble KOHIIBI IMHAMOMETpA, PACTH-
ruBaloT ero, npuiaras kKaxnpll cuny F = 100 H. IlpyxuHa pacTsHyJIach

npu aroM Ha Al = 2 cM. Yro moxaker nuHamomerp? KakoB xoadduiuerT
JKECTKOCTHU NpYyKUHBI? Kakyio padoTy coBepIIUIM MaabYuKu?

3.99. Kakyiwo pabory Hafo coBepmINTh, YTOOLI pacTAHYTh Ha Al = 1 MM
CTaJbHOU cTepIKeHb AJuHoi [ = 1 M, ceuennem S = 1 cm2? Moayns IOHra ans
cranu E = 2,2 + 1011 [1a.

3.100. IIpu Harpyske P = 9,8 xkH 6anxa nporubaercs Ha Ax; = 10 MM.

Kaxyio pab6oTy Hy»HO COBepPIIMTH, 4yTo0B HEHarpyXeHHas 6ajka IPOTHY-
nack Ha Ax, = 50 Mm?

3.101. Koraa x mpy»xuHe mojBelled Ipy3 Maccoit m; = 3 Kr, ee JJIHHA
l; = 112 mm. Ecnu macca rpysa m, = 8 Kr, TO AMHA IPYKUHEI [y = 132 MM.

Kaxkyio paboty Heo6X0oAMMO COBEPIINTE, YTOOB! PACTAHYTH IPYKUHY KO JITH-
HEI I, 13 HelePopMUPOBAHHOIO COCTOAHUA?

3.102. e npy>KuHBI, XKeCTKOCTH KOTOPLIX £, = 300 H/M u k, = 500 H/mM,

CKpEeIJIeHbl TOCJIEIOBATEJNFHO M PaCTAHYTHl TaK, YTO pacTAKeHMEe BTOpOH
OPYXUHBL x = 3 ¢cM. BBIYHCIUTD PAGOTY 10 PACTAXKEHMIO IIPYKUH.

3.103. Ha ropusoHTa bHOM IIOCKOCTH JIeKUT GPycox Maccoll m = 2 Kr.
K 6pycky, npukKpenneHa npy:xuHa xectkoctkio £ = 100 H/m. K npysxune
NIPMJIOKHJIM. TOPUBOHTANBHO AeicTByomyio cuny (puc. 3.8). Kakyiwo paboTy
COBEDPIINT CHJIA K MOMEHTY, KoTAa Opycok HauHeT CKoab3UTh? Koaddumnnu-
€HT TPeHUd O IJIOCKOCTh i = 0,5,

F

A\ A

Puc. 3.8 Puc. 3.9

3.104. Ha ropusoHTaNLHOI II0BEPXHOCTH JIGKUT Gpycok maccoit m = 11 kr.
K 6pycKy npHKpeneHa Opy»XHHa »XectKocTsio k = 200 H/M. Koaddunuent
TpeHHA MeXAYy 6pycKoM u noBepxuocThio | = 0,1. BHavyase npyxuHa Hefe-
dopmupoBana. 3aTeM, HPMJIOKHB K cBOGOAHOMY KOHIY HpYy>KHMHH cuiy F
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(puc, 3.9), HanpasJIeHHYIO MO YIJIOM o = 45°
K POPM30HTY, 6DYCOK MeAJIEHHO IIepeMecTHIIN
Ha paccroasue s = 50 cm. Kakas paGora 611-
JIa IIpM 3TOM coBepieHa?

3.105°. Ha ropu3oHTaIbHO II0BePXHOCTH
CTOJIa JIeKUT IPY3UK, KOTOPHII IIpUKpeIIeH Puc. 3.10
K CTeHe HepacTAHYTOM npyxkuHoii (puc. 3.10).
Ilna Toro yToGB! OTOABUHYTH I'PY3HK Ha paccrodHue [ = 2 ¢M JaJbille OT CTeHBI,
Heo6X0IuMO COBepIUIUTE paboTy He MeHbIle A = 20 MK, a aas Toro, 4YTo6bI
OTOJBUHYTH I'DY3UK Ha paccTosHue [; = 2] OT cTeHbl, He00XO0AUMO COBEPIINTDH
Kak MHHUMYM B 3 pasa 60sb1yio pafory. Yemy paBeH KoahPHIIHEHT HKeCT-
KOCTH IPYRUHBI?

3.106°. IIza 6pycka maccaMu m, ¥ m,, CoeAMHEeHHbIe Hee(POPMUPOBAH-
HOM JIerKoit Ipy>KUHOM, JIe)KaT Ha TOPU30HTaJIbHON ILTockocTu (puc. 3.11).
Kosgdunnmenat tpesus mexay SpyckaMH M IIOCKOCTHIO M. Kaxkyio MuaM-
MaJIbHYIO IOCTOSSHHYIO CUNY HYXXHO IPHJIOKHUTH B FTOPDU30HTAJIBHOM HAIIPaB-
JeHHH K 6pYCKY Maccoll m;, uroGnl 6pYyCcoOK m, CABUHYJICA ¢ MecTa?

3.107. Canku Maccoit m = 2 Kr u ajuHOH [ = 1 M BBIE3XKalOT co JbjAa Ha
acgansrt. Koagpdunuer rpesus nonosbes 06 achanst pu = 0,5. Kakyio pabo-
TY COBEPIINT CMJIa TPEHMS K MOMEHTY, KOT[a CaHKHU IOJHOCTHIO OKAXYTCH
Ha achasnbre?

3.108. Teno maccoit m u anuHONM | JNeXUT Ha CTHIKe ABYX CTOJIOB
(puc. 3.12). Kakyio paboTy Hafo COBEPUINTDH, YTOGBI IepeTAlMTh BOJOKOM
TEJIO C IePBOro cToJIa Ha BTOPO#, eC/IH KoahPUIMEeHTH TPeHNSI MEXAY TeJI0M
M CTOJIAMM |4; ¥ |y COOTBETCTBEHHO?

3.109. Ina Toro uTobBl BHITAIINTH NENYI0 NpPOGKY M3 GYTBUIKM
(puc. 3.13), Hy:HO coBepmuTh pabory A = 2 ). Kakyo padoTy HYXHO CO-
BEPIINTH, HTOOHI OTKYIODHTH OYTHUIKY, ¥ KOTOPOH OTJIOMAJACH ¥ BHIKPOLIH-
Jlack BepXHAA noyioBuHa npobku? Ipobky cuuraTh HeBeCOMOIA.

3.110. Ha mepoxoBaToit FOPN3OHTAILHON II0BEPXHOCTH JIEKUT JOCKA JHJIH-
HoW [ u maccoit M. KoaddpuimeHT TpeHHA MeXKAY HAOCKON U ITOBEPXHOCTHIO L.
Kaxkyio pabory cosepuiaer ropu3oHTaabHasi CUJIa IPH IOBOPOTE JOCKU Ha yroJ
o = 360° BoKpyr BepTHKANLHON ocu, IPOXOAKIeH yepes ee cepeAUny?

P‘1j l H2

Puc. 3.11 Puc. 3.12 Puc. 3.13
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3.111. Kakyio MUHEMAJIBLHYIO paboTy HeOGXOAUMO COBEPIINTE, YTOOb! 3a-
OuTHL rBO3AL ANIHHOM | = 5 cM? CuMTaTs, YTO CMJIA CONPOTHBIIEHH A IIPOIOPLHO-
HaJbHA IJ1y0uHe Norpyxenus reoaasa: F = kx, rae k = 10* H/M. Bec rsoags
He YYUTHIBATE.

3.112. YTo6sl BHITAIUTHL TBO3AL AJMHON | = 10 CM M3 A0CKH, HYXHO
TIPUJIOMHTB cuily He MeHee ueMm F = 500 H. Cunras, 4To cHjia B3aUMOJEHCT-
BHSA TBO3AA ¢ MaTepHaoM JOCKHU IIPONOPIMOHAIbHA NOTPYKEHHOH B JOCKY
YaCcTH IBO3AST, HAHTU MUHUMAaJIBHYIO paboTy, COBEpIIeHHYIO IIPHU BLITACKUBA-
HUHU I'BO3Js1. Bec rBo3 A He yUUTHIBATE.

3.113. Iocne mepBoro yaapa MOTOTKOM II0 'BO3AI0 AJMWHOH | TOT BXOZHT
B gocky Ha raybuny [/k, rne k > 1. CKOABKO yapoB HEOGX0AUMO CAEJATh,
4T065! 386UTH TBO3JL MOMHOCTEI0? CYMTATH, UTO CHJIa B3aMMO/IeHCTBUA MBO3-
Af ¢ MATEpHAJIOM JOCKH NPONOPIMOHAIbHA INTyGHHE TOrPYyKeHUA MBO3AS.

3.114°. KakoBa pa6ora cuiabl TpeHuMs 3a 0auMH 06opoT aspocaHedl B
«MepTBO# neTses paguycom R (puc. 3.14)7 [[BMskedUe IPOUCXORUT C IIOCTO-
SHHOM CKOPOCTBIO U, Macca caHeit m, koahdunueHT TpeHus .

Puc. 3.14 Puc. 3.15

3.115°. ToukocrenHslt nUIMHADP paguycoM R = 10 cM pacKpyTHIH A0
yraosoit ckopocTH @ = 50 paa/c ¥ MOCTAaBUJIM B YIroJl TaK, KaK IOKAa3aHC HA
pucyake 3.15. KoadduimeHT TpeHUS CKOJBXEHNS MEXIY CTEHKOH u
IUJIMHIPOM, MeXAY I10JIOM M IMJIMHAPOM ofMHaKoB 1 i = 0,1, CkoJbKo 1oJi-
HBIX 060POTOB cAeaeT UJIHHAD A0 OCTAHOBKM?

KuHeTnuyeckasa sHeprud.
TeopemMa 0 KMHETHYECKOM DHEPruM

3.116. KaxoBa KuHeTHYeCKas dHEPTHs KOCMHYECKOro Kopabnaa cepmu
«Co103» Ipu ABMIKEHUM ITo opbuTe co ckopocThio v = 7,8 KM/c, ecsm Macca
Kopabna m = 6,6 v?

3.117. OnpesennTs KMHETHYECKYIO 3HEPTHIO METeOpHTa Maccoii m =
= 50 Kr, ABHKYIEerocs co CKOPocThio v = 40 kM/c. :
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3.118. Bo ckonbko pas M3aMEHHTCH KMHETHYecKas DHEPTrHus Teja, ecau
€ro CKOpOCTh YBeTUYUTHCHA B 3 pasa?

3.119. Bo cxkonbko pas H3MEHHTCA CKODOCTb TeJa, €C/M ero KHHeTHUe-
CKasd sHeprus yMeHpINTCA B 4 pasa?

3.120. Ha ckonbko yMeHBIIMTCS KMHETHYecKas dHeprus Tena Maccoi
m = 30 Kr npu ¥3MeHeHUH er0 CKOPOCTH OT U; = 4 M/c o vy, = 2 M/c?

3.121. Kakywo ckopocTs npuobpeso Teso Maccoit m = 50 Kr, pasorsas-
IIMCh U3 COCTOAHMS NOKOS, €CJIU er0 KHHETHYECKasA DHEPrUs B KOHIIe pasro-
Ha E, = 400 Tx?

3.122. Macca camocBasia B 18 pas §oJibiie Macchl JerKOBOro aBTOMOGH-
JIsI, & CKOPOCTh camMocBaJa B 6 pa3 MeHbIlle CKOPOCTH JIETKOBOTO ABTOMOGMIA.
CpaBHUTL UMIIYJILCHI U KHHETHYECKUE DHEPTUM aBTOMOOMIIeH.

3.123. Umnyabc Tena maccoit m = 2 KI, ABUKYIIErocs NOCTYyNAaTeNbHO,
B HEKOTODLIA MOMEHT BpeMeHHM paBeH p = 2 KI * M/c. YeMy paBHA KUHETHYeCKaA
SHeprud TeJla B 3TOT MOMEHT?

3.124. Kuneruueckas 5Heprus Tejla Maccoit m = 2 KI' B HEKOTOPHIH Mo-
MeHT Bpemenu E, = 25 Jxx. YeMy paBeH MMIIyJIbC Tesla B 3TOT MOMEHT Bpe-
MEHM, €CJIM OHO ABMKETCS MOCTYIaTebHO?

3.125. Onpeaenure mMaccy Tena, kMHeTHYeCKasd dHEPrus KoToporo £, =
=10 JI>x, a a4MIyjabc p = 2 KT * M/c.

3.126. ViMnysc Tena p = 8 kr * M/c, a KuHeTHdecKas oHeprud E, = 16 k.
HaiiTu cKOpoCTh U Maccy TeJa.

3.127. Msauy, nersiuii ropu3oHTaNLHO CO CKOPOCTHIO Uy = 10 M/c, oT6pa-

CHIBAETCHA YAAPOM pAaKeTKH B IIPOTUBOIOJNOXKHYIO CTODOHY €O CKOPOCTBIO
vy =20 M/c. OnpexenmuTs N3MeHeHNe UMIIYJibCA MAYA, €CJIM U3MEHEHMe ero

sueprum AE, = 10 Jx.

3.128. Teno maccoit m = 0,2 kr 6pocaloT BepTUKaJbHO BBepX. B Hauasb-
Hblif MOMEHT BpeMeHM oHo ofbnasaer sHeprueii E, = 38,4 [lx. Onpexenutn
BpPEM# ABUIKEHHUA TeJia BBepX. COPOTHBIIeHMEM BO3AyXa npeHebpeyb.

3.129. Camoner maccoit m = 10 000 Kr UMeeT KHHETHYECKYIO SHEPIHIO
E,=5 - 107 [lix u ABusKeTcs 110 OKPY>KHOCTH paguycom R = 1000 M, pacoo-
JIOXKEHHOH B rOpH30HTAJBLHOM ILIOCKOCTH. OnpeseNnTh MeHTPOCTPEMHUTENb-
HOe YCKOpeHHe caMoJieTa.

3.130. Mapux maccoitt m = 100r, moxBemieHHbIA HA HUTH AJIMHOM
I =40 cmM, onuchiBaeT B ropH30HTANbLHONK IJIOCKOCTH OKpy»XHOCcTh., KakoBa
KHHETHYECKaA 3HEPrUs IAPUKA, eCJIX BO BpeMA ero ABMKeHHA HUTh 06pasy-
€T C BEePTHKAaJbIO NOCTOAHHLIK yroi o = 60°?
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3.131°. Ha ToHKkOM 06pyue yKpenJeHsl JBe OYCMHKH
Maccoit m kKaxaas (puc. 3.16). O6pyu xaTurcs 6es npo-
CKaJIL3RIBAHMA CO CKOPOCTBIO U II0 MOPH3OHTaJIbHOH IO-
BepxHocTH, HaltiTu KMHETHMUYECKYIO 3HEPTHIO Kakgoi Oy-
CMHKM M 00eux OYCHHOK B TOT MOMEHT BpeMeHM, KOorja
JUAMETP, COeAMHAINNI OYCUHKN, COCTaBJSAET YOl O C
BepTHKaJblo. deMy paBHa KUHeTHYeCKasd dHeprus o6py-
ya, ecJiu ero macca M?

Puc. 3.16

3.132. AproMo6uis, HauuHasA ABMYKEHME, Pa3rOHAETCH 0 CKOPOCTH V.
CpaBHuTb pab0TEI, KOTOPBIE COBEPIIaeT ABATATENb IIPH Pa3roHe 0 CKOPOCTH
v/2 n oT ckopocTHu v/2 fo ckopoctu v, HailiTu atu paborel. Macca aBToMo6u-
a1 m.

3.133. Canu aBMXyTCcA 0 CHETYy IPAMOJMHEHHO 10 IIOJIHO| OCTAHOBKH.
OnpeneauTs NyTh, NPOEHHBIH CaHAMH, eCJIM UX HauyajbHag CKOPOCTh U =
= 2 M/c, a koapdunueHT TpeHnsa u = 0,05.

3.134. C xakoii ckopocTbl0 ABUTANICH T0e3d Maccoit m = 1500 T, ecnn
noA jpeiicTsueM topMoasumeit cunbl F = 150 kH on npomien 1o 0CTaHOBKH
nyts [ = 500 mM?

3.135. KakuMm cmocoGoM M BO CKOJbKO Pa3 Aajbllle MOYKHO 3aKMHYTh
JILAUHKY: GpOCUB ee B BO3LYX IIOJ YrJIoM o = 45° K TOPU3OHTY MJIH GDOCHB €€
cxonb3uTh 110 AbAy? KoadduiumeHdT Tpenus abaubky o jea p = 0,02. Conpo-
THBJIeHHEM BO3AyXa IIpeHeGpeyus.

3.136. Camouer cagutca Ha manyly aBMaHOCIA CO CKOPOCTBIO U, 3aie-
IUBIINCH 33 YIIPYTUil KAHAT TOPMOKeHUS, OH npoberaer nyTh [. OnpeseauTs
MaKCUMAJIbHYIO CHIY, AeHCTBYIONIYIO HA IIMJIOTA IIPHM IIOCAJKe, CYUTAA, YTO
TOPMOX€HHe BbI3BaHO TOJBKO CUJIAMM YIIPYrocTu KaHata. Macca nunota m.

3.137. Ha senoasukHOe Teslo Maccoit m = 0,5 Kr HauMHaeT JeiicTBOBATD
nocrosiHHas cuna F = 2 H. Hajitu KMHeTHYECKYIO 9HEPTHIO, KOTOpoil 6yxeT
obyaiaTh TeJIO Yepes BpeMsi ¢ = 3 € 110cJIe Havasa fielicTBUS CUJIBL.

3.138°. Teso gBUKeTCS B IONOKUTEILHOM HanpasieHun ocu X Mox feil-
cTBueM cuibl F = ax, rjje o — I0JI0XKUTebHAS IIOCTOAHHASA. B MOMEHT Bpe-
MeHH ¢ = 0 TeJI0o HAXOAUTCHA B HaUale KOODAMHAT M €ro CKOpocTh vy = 0. HafiTu

3aBUCHMMOCTh KHHETHYECKOIl 9HEpPTHH TeJia OT KOOPAHMHATHI.

3.139. [lepeBanHyI0 MUIIEHb TONIMUHON d YAANAIOT OT CTPEJKA CO CKO-
poctoio u. Ilyas maccoit m (m << M, M — Macca MHIIIEHH) JIETHT CO CKOPO-
CTBIO Vg, OpOGHBaeT MHIIEHD U JIETHT AaJjbIlle CO CKOpocThIo ;. Kakosa cpex-
HsS CHJIa CONPOTHBIIeHHuA F, Npyu ABH)KeHNHU OYNH B MUIIEHU?
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3.140°. YacTuna mMaccoit m nomajiaeT B cpeAy, I'ie Ha Hee KeHCTBYeT CH-
na TopMoxKeHus. I'ny0uHa IpOHUKHOBEHHS YaCTUILI B 5Ty 00JI4CTh 3aBUCHUT
OT MMOYJbCA KAK X = ap, TAe o — HM3BECTHAs NOCcTosAHHAsA. Halitu 3apucu-
MOCTB CHJIbl TOPMOYKEHHMS OT INIyOHHBI IPOHMKHOBEHHMA YaCTHIILI B CPEAY.

3.141%, Mogenu xopa6as maccoit m = 0,5 KT COOBIIMIM CKOPOCTD
vo = 10 m/c. IIpu ganbHeilIeM JBUKEHUU Ha Hee AeHCTBOBaJa CHJa COIpO-
THBJIEHUSA, IPONOPUUOHAIbHAA cKopoctu F = kv, rne k = B H + c¢/m. Haiitu:
a) 1yTh, NPOHNEHHLIN MOAENBIO 3a BpeMs, B TeUeHNe KOTOPOTo ee CKOPOCTh
yMeHBpIINUTCA B N = 2 pasa; 6) nyTs, NpoiigeHHBIR MoJeNblo A0 IOJMHOM oCTa-
HOBKH.

3.142. Bpycok, CKOMB3AMMHA 110 TJIafKO FOPU3OHTANBLHON IOBEPXHOCTH
€O CKOpOCTBIO U = 5 M/c, Hae3»KaeT Ha 11ePOX0BaTYIO IOBePXHOCTH € Koaddu-
nuedroMm TpeHus u = 0,8, Hpu kaxoit gaumHe O6pycka ero 3ajgHss rpaH€b
OCTAHOBMTCSH Ha IPaHMILE I'JIaJJKOM M IIEpPOX0OBATOM IToBepXHOCTEMN?

3.143. Onnopoaamil 6pyCOK, CKONB3AIMIMIA 10 IVIAAKOM IIOBEPXHOCTH, 110~
magaeT Ha MIEPOXOBATYKW IMOJiocy INHpHHO#M [ ¢ KoaddunueHTOM TPEeHMA N
(puc. 3.17). IIpu raxkoii cxopocty Gpycox IpeogoJieeT aTy moxocy? IlnuHa
6pycka b > L. ’

b B
il o {
7 750 % Za
il
Puc. 3.17 Puc. 3.18

3.144. Teno gBukeTCR B FOPHU3OHTANBHON IIOCKOCTM IO OKDYXXHOCTH
paguycom R =1 M, o6iagas mocTosAHHO! KUHeTHYeCcKoi dHeprueit E, = 18 J[x.
KaxoBa pesyssTHpYIOUIaA cula, AeficTeyoomas Ha Tesno? KakoBo ee HallpaBe-
Hue? YeMy paBHa pabora 5TOi CHIHI 10 IIEPEMEIIIEHUIO TeJIa 110 OKPYKHOCTH ?

3.145. Yacruna maccoit m aBuxKeTcA 1o OKpy»HocTu paguycoM R. Hop-
MaJIbHOe YCKOPeHHe YacTHIbl 3aBUCUT OT BDEMEHH 110 3aKOHY @, = ot?, rae

o — nocrogHHas. HaliTM 3aBHCHMOCTD OT BpeMEHHM KHUHETHYeCKOi dHepruu
YacTHUIbI.

3.146°. Hebonbmas mybrouka Maccoit m = 0,15 Kr ABMIKeTca TO TiIajg-
KOMY IIPDOBOXY, HM30THYTOMY B TOPM3OHTAJBHOH IIJIOCKOCTH B BHAE AYTH
OKpY»HOCTH paguycoM R = 50 em (puc. 3.18, Bua cBepxy). B Touke 1, rae
CKOPOCTh MYDTOUKH vy = 7,5 M/c, Ha Hee HaUMHAET AeHCTBOBATH MOCTOSH-

Has ropusoHTansHaa cuia F. Hajity ckopocTs MydTO4YKH B TOuKe 2, eCAn
F=30H.
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IloreHnMaabHASA DHEPTrHUA.
3aKO0H COXpaHEeHHSA MeXaHUUYECKOH SHepruu

3.147. IIpamoyronbHblit napaseenunes Maccoil m, aruna pebep KoTo-
poro 1, 21, 41, kragyT Ha OfHY M3 TpeX IpaHel pasHOH MJIOagM MoOYEepeaHO.
KakoBa moreHnmaJbHas 9HEPTrUs NapajuleslelMIeAa OTHOCHTENbHO MoBepPX-
HOCTHM CTOJIa B KaX<JIoM M3 3TUX nosoxeHuii? Kakoe nosoxeHnue napanneie-
IuIefa SBIAETCS Haubosiee yCTOMYUBLIM?

3.148. Ha mony nexkar ky6 M map oAMHAKOBOI Macchl, Cle/laHHble U3
cranu. VIX NOAHAAY O CONPUKOCHOBEHNS ¢ OToJKoM. OZMHAKOBO JIM U3Me-
HMJIACh IIPHM 3TOM KX HOTEHIMAJbLHAA 3Heprua?

3.149. Tpu mapuxa, Macchl Kotopsix m; = 10T,
my = 20 u my = 30 r, pacnoyoxkeHs! TaK, KaK I0Ka-
3aHo Ha pucyHke 3.19. Illapux m, HaXoxgUTCA Ha BBI-
coTe A, = 1 M Haj IIOBePXHOCTHIO 3eMJIM, IIAPUK M,
HaXoAUTCA B fiMe IIyOuHOM hy = 1 M. HaliTu noreH-

IIMaJIbHYIO 3HEPIHI0 KaXXJA0ro Hmapuka OTHOCHTEJIb-
HO!: a) YPOBHA, Ha KOTODPOM HAXOAUTCHA HIADUK Mgy,

6) ypoBHA, Ha KOTODOM HaXoAWTCA mapuxk mg. Pas-
MepBI IMAPUMKOB He YYNUTHIBATD.

Puc. 3.19

3.150. Beproner maccoit m = 2000 kr HaXOAMTCA Ha BbicoTe h; = 20 M.
Ha xakoii BEICOTe ero IIoTeHIuaIbHAA 9Heprusa BodpacTer Ha AE = 600 k[{x?

3.151. Kakoii cTaner noTeHMaIbHASA SHEPIUSA NIPY>KHHEI, €CJIH ee U3 He-
neopMUpPOBAHHOIO COCTORHMA pacTaHyTs Ha AX = 10 cm? Kosddunuenr
JKecTKOCTH IpyKMHEI £ = 100 H/M.

3.152. IIpyxuny, xecTkocTb KoTopoit £ = 200 H/m, pactaaynmu Ha 1/3
ee JUIMHBI, JJIMHA IIPYKMHB B HeJleOPMUPOBAHHOM cOCTOAHMM [, = 30 cM.
HaiiTi noTeHIIHaJBHYIO 9HEPTHIO IPYKUHbI.

3.153. IIpu pacrsaxenun HeAe@OPMUPOBAHHON NPYXHMHBI HA AX = 8 CM
ee IoTeHUHalIbHAA dHeprua crajda E; = 4 [[x. Onpexenurs KospdunuesT

ECTKOCTH DPYXXMHBI. » ,
3.154. IIpyxxuny u3 HexeOPMUPOBAHHOIO COCTOS- Ax,
HUs pacTsHYAM cHadaja Ha Ax; = 10 cM, noroM Ha /‘\K,:I

Axy = 20 cm (puc. 3.20). Kospdunuenr »xxecTkocT
npyxurs k = 1000 H/M. Ha ckonbko noreEnmanb- WA
HAA 9HEPrus OPY>XKUHBEI BO BTOPOM COCTOAHUM GOJNb- A%z
nie, 4yeM B nepBoM? Puc. 3.20
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3.155. Ipyxuny u3 HeaedOPMHPOBRHHOTO COCTOAHHMA DPACTAHY/IH Ha
Ax = 10 cM, 3aTeM cxxany Ha Ax = 10 cm (puc. 3.21). CpaBHHATH NOTEHIIMAJE-
HYI0 5Hepruio AedopMUPOBAHHOM NPYXUHLI B IIEPBOM M BO BTOPOM COCTOS-
HUAX.

3.156. OnpesenuTs OTHOWIEHME NOTEHIMANIBHBIX dHeprul E ; u E_, 1ByX
TIPYKHH ¢ KoahPUIIHeHTaMU YIIPYTrOCTH ky, &, B ABYX CIAYYaAX: a) IPYKUHBI
cOeOUHeHHl IIOCJIeJOBATEILHO M pacTAruBawTcs rpysom P (puc. 3.22, a);
6) IpyKUHBI BUCAT IIapajeJbHO, IPUYeM I'DY3 HOJBellIeH TaK, 4To obe npy-
JKMHBI paCTATUBAIOTCA Ha OAHY U Ty Ke Beauduny (puc. 3.22, ).

W=

Puc. 3.21 Puc. 3.22

3.157. Teno OpomeHo BEePTHKAJLHO BBEPX C HAYAJbHOH CKOPOCTHIO
v =3 m/c. Ha xakoii BbICOTE ero KMHeTHYeCKasa 3Heprus Oy/leT paBHA IIOTEH-
nuaiabHoi? ConpoTuBJIeHUE BO3AYXA HE YYUTHIBATh.

3.158. Teno maccoit m = 1 Kr 6poIIeHo ¢ TOBEPXHOCTH 3€MJIM BEPTHKAIIb-
HO BBepX € Ha4aJbHON CKOPOCTHIO Uy = 19,6 M/c. OnpenenuTs u3MeHeHHUE I10-
TeHIMaJIbHON SHEePIuu TeJIa 3a IPOMEKYTOK BpeMeHH ¢; = 2 ¢ mocjie 6pocka.
ITocTpouts rpapMKM 3aBUCHMMOCTH vy(t) u E (t). ConpoTuBieHue BO3yxa He
YYUTHIBATH.

3.159°. Teno mMaccoit m GPOLIEHO CO CKOPOCTBIO Uy TIOX YIJIOM O K TOPH-
30HTY ¢ BBICOTHI . HaliTH 3aBUCUMOCTbL IIOTEHIIMAJIILHON M KHMHETHMYECKOH
SHepPruu OT BpeMeHM nosera. IlokasaTh, YTO B 3TOM CciIyuyae BbIIIOJNHSIETCS 3a-
KOH cOoxXpaHeHus MeXaHUueckoil sHeprun. B kaxoil MOMEHT BpeMeHM KMHe-
THYecKas 9HEDPI'UA TeJsa paBHA er'o IOTeHnHaJIbHOM sHeprum? IIpu kakux Ha-
YaJIbHBIX YCJIOBUAX 2T0 BoaMoxkHo? CollpoTuBieHMe Bo3/{yXa He YYUTHIBATh.

3.160°. Iloa yrmom o = 30° k ropu3OHTY IIPOM3BesieH BhicTpes. Macca ny-
au m = 10"2 kr, ee ckopocts Uy = 10% M/c. HaliTi 3aBHCHMOCTb MOLHOCTH
CHJIBI TFYKECTH OT BpeMeHH, a TaKxKe CPeJHIO MOIMIHOCTh 3TOMH CHJILL B IIPO-

necce IoAbEMa NOyJju [0 BepxHeil ToukH rpaeKkTopuu. CoOpoTHBIEHHE
BO3JyXAa HE YUHUTHLIBATE.
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Puc. 3.23 Puc. 3.24

3.161°. Teno ue oTpbIBasACH CKOJB3UT 6€3 TPEHHUA 10 MIOBEPXHOCTH, MEXK-
Ay TOPHBOHTAJILHBIMHM Y2CTAMM KOTOpoM nepenaf Buicotr h (puc. 3.23). Ha
BepXHeH 4acTil IIOBEPXHOCTH CKOPOCTH Tejla U M YIOoJI MeXXAY CKOPOCTBIO H
oceBoit iuHNeR o. Kaxum 6yzer yron P MeXAy CKOPOCTHIO M OCEBOH JIMHEEH
Ha HMMKHeR YacTH II0BeDXHOCTH?

3.162°. He6onpimoii 1o pasMepy rpy3 Maccoil m, IPUKPEIIEH K BEPEBKE
AnuHoit | M Maccoit m,, Jjlexaleil Ha IJIAAKOM TOPHU3OHTANIBHOM CTOJIE
(puc. 3.24). ITox TAMXecThIO rpy3a BepeBKa HAYMHAET COCKAaNb3RIRATh CO CTO-

Jna. Kakopa 6yier CKOPOCTb BEPEBKH, KOTa OHA IOJHOCTBIO COCKOJIBL3HET CO
cTona?

3.163. Bogocausuas nnoruHa Bomxckoit 'OC Bo BpeMs NaBOAKOB MO-

XeT MPONMYCTUTh e’KeCeKyHIHO Boly o6beMom V = 45 000 m3. 3Has, uTo BBI-
coTa IJIOTMHEL A = 25 M, onlpeAesINTh MOITHOCTh BOJAAHOIO IOTOKA.

3.164. Onpegenurh NONE3HYI0 MOITHOCTH BoAsHOro asuratens ¢ KIII|
n = 20%, ecxu BoJla majaeT Ha ero jomnactu ¢ BoicoThl H = 5 M. HavansHasn
CKOPOCTBb BOJIbI Ha 9TOM BhicoTe Uy = 1 M/C. ¥ BOABI, BRIXOAAIICH U3 JBUTATE-

JI5, CKOPOCTb U = 2 M/C, a eXeCeKYHAHRBIN pacxo/ Boasl @ = 2 m3/c.

3.165. Beproner, Macca koToporo ¢ rpydom m = 6 + 103 kr, 3a Bpems
t = 15 ¢ mabpan seicory H = 225 M. Onpeztesiuth nosesuyio pabory Asurare-
JIst 3a 9TO BpeMs, CYNTAA IO bEM BepPTOJIeTa PABHOYCKOPEHHLIM.

3.166. IIpamoyroabHas aMa, IJIOMAAb OCHOBAHUA KoTopoit S u riay6uHa
H, "amnosoBuHy 3arojiHeHa Bogoit. Hacoc BeIKaunmBaeT BOAY M IIojaeT €e Ha
II0BEPXHOCTH 3EMJIM Yepe3 MIMHAPUYecKYIo TpyOy paguycom R. Kakyio Mu-
HUMaJIbHYI0 paboTy COBEpUINJI HACOC U KAKOBA €I'0 MOLIHOCTh, €CJIU OH BBI-
KauaJ Bcio Boay 3a Bpems t? Kakos KIIJl macoca?

3.167°. Yepes gBa 6;0Ka nepeGporreHa HHTh,
K KOHIIaM KOTOpO# HPUKPenJeHkb! rpysbl Maccoi m
Kamabtit (puc. 3.25). K cepeaHe HUTH DOJBEIIH-
BAIOT rpys Maccoii M, KoTopklil HauuHaeT DajaTh.
Onpepesuts Hanbosbiiee paccTossaue H,, , HA KO-
TOpOe ONyCTUTCA rpy3 M, cunuTas, 4To ANHHA HHTH
JoCcTaTodyHO Benuka 1 M < 2m. Paccroanue Mexny
6soxamu 21. TpeHHA B cucTeMe HET.

Puc. 3.25
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3.168. Haiitu ckopocTh rpysa maccoil m; =2 KI &
(puc. 3.26) B TOT MOMEHT BpEMeHH, KOT/la OH IIpolles IYTh
$ = 2 M. Cuyurare, 4To 6JI0KH HEBeCOMBI, TPEHUE OTCYTCT-
BYeT, HUTH HeBeCOMa M HepACTA’KMMa, a Macca rpysa

m2=1KI‘. my

3.169. Xpucruan ToifreHc cuuTan: ecau map Bpa-
maTh Ha HEPacTAKMUMON M HEBECOMOM HUTH B BepTUKAJIb-
HOH ILIOCKOCTHM, TO HHUTH JOJIKHA BBIIEPMKUBATH CHIIY
HaTAXKeHUd, PaBHYIO, 1o KpaliHell Mepe, yiecTepeHHOHN Puc. 3.26
cHUIe TAKEeCTH liapa. BepHO n# 3T0 yTBepKAeHUE?

3.170. Ha HuTu BucHT rpys maccoil m. HUTb OTBesM Ha yrosl o H OTIyC-

tunu. Hality cuny Harda)xkeHus HUTH T Kax GyHKIuio yria o. B kakux To4-
Kax TPaeKTOPUM YCKOPEeHME Ipy3a NepledAuKyIAPHO HAIPAaBIeHUIO HUTH ?

3.171. Ha sutu Bucur rpys maccoit m = 0,2 xkr. Hutb paspbiBaeTca Ipu
cune HatsuxeHus T = 2,94 H. Huts ¢ rpy3oM OTKJIOHSAIOT Ha yrox a = 90°
u oTIycKawT. OnpeJe uTs yroa MesK1y HUTBIO M BEPTHKAJBIO B TOT MOMEHT,
KOT/ia OHa Pa3opBeTCH.

3.172. Huts masTHUKa HajleTaeT Ha I'BO3fb, BOMTHIA Ha PacCTOAHMM a
nojg Touko# nopBeca (puc. 3.27). Halitn MakcuMansHOe HATAMKeHUe HUTH.
HOnuHa HUTH [, HaYaJIbHBIN YTOJ OTKJIOHEHUA 0.

3.173. Tpy6a rasonposoga umeer paguyc R = 0,9 M. C BepxHeil TOUKH
TPyOBI A cOCKaNb3bIBaeT AbANHKA. B HeKOTOpoi# Touke TpyOs! B JIbAMHKA OT-
pbIBaeTCs oT ee nMosepxHocTH. Kaxosa pasHuna BelcoT Ah Touex A u B?

3.174. Ilaii6a maccoit m = 10 r npogeTa CKBO3b IIPOBOJIOYHOE KOJBIO
paguycom R = 6 cm (puc. 3.28). Illaiiby BLIBOAAT M3 IOJIOMKEHWA paBHOBe-
CHSA, M OHAZ HAYMHAEeT CKOJb3UTh II0 KOJbIYy 6e3 TPeHUA ¢ HaYaJbHOM CKOpO-
CThI0 paBHOI HY10. YeMy paBHA CMJIa JaBJIeHUS Ai6bl HA KOJIBIL0 HA BLICO-
Te H =10 cm?

3.175. lllapux MoKeT CKOMBL3UTE 10 Kenoby, H306parkeHHOMY Ha PUCYH-
ke 3.29. C xakoil MUHMMaJbHOI BHICOTH H R0JI€H cocKab3bIBATh IIAPHUK,
4TOOLI OH B T€YEHME OAHOIO IIOJIHOTO 000pOTa He OTOPBAJICH OT NMOBEPXHOCTH
wKenoba? Paguyc sakpyrieHns ;xeinoba paseH R.

Puc. 3.28 Puc. 3.29
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3.176. Teno cockanp3biBaeT Io KeJ06Y,
MMEILEMY Pa3phiB B BepxHeit yactu (puc. 3.30). H R
Paauycer xenoba R, uayniMe K KpasgM pa3phisa,
06pasyior yroa 2a. C xaKoit HaUMeHbIIEe# BBICO-
Tl H OTHOCHUTEJILHO KPaeB Pas3phiBa JOJMKHO Ha- S ——
YaThk CKOJIB3UTH TEJO, YTOGHI IIPOJieTeB Pa3phIB,
CHOBA TIONACTDb Ha xeso6?

Puc. 3.30

3.177°. lllapux, npuKpeNnJeHHbI K HUTH ANUHOM [, OTBEJM B TOPH3OH-
TaNbHOE MOJoKeHNe U OTnycTHiIn. Ha kaKyio MaKCHMaIbHYIO BHICOTY i CMO-
KeT NMOJHATHCS INAPMK, eClN IPH NPOXOMKAeHUH IIapUKOM IOJIOMKEHUS
paBHOBeCHs HMTEH HajNeTaeT HA TBo3fb, HAXOJAUIUIACA OT TOYKM IlojBeca Ha
paccTOAHUM, PaBHOM II0JIOBUHE AJNUHEI HUTH (puc. 3.31)7

3.178°, K xoHny ropusoHTasbHOrO CTEPAKHA NPUKDEIUIeH Ha HATH AJIH-
HO# [ = 1 M MayseHBpKMI mapuk (puc. 3.32). Kakyio HauMeHBIIYIO CKOPOCTh
Uy HYXHO COOOIMTL IIAPUKY B IOPM3OHTAJNLHOM HANDABJIEHMM, YTOGH OH

VAapUIICS 0 CTEPIKeHb B TOUKE KpellJIeHust HUTH A?

% % o Q ¥ A

.

m

m
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NN

h

l
!
. ) ot

Puc. 3.31 Puc. 3.32 Puc. 3.33

3.179. C nunuuapa paguycom R HauMHaeT COCKaIb3bIBATL 5€3 TpeHMs . Cuc-
TeMa U3 ABYX TOYEUHHBIX Macc m u M, ¢cBA3aHHBIX HEBECOMOit HUTHIO AAHHOMN
! = nR. B HavyanbHBI MOMEHT Macchl HaXoAATCH HA ofgHoM yposHe. Kakoit
fosskHa GbITh Macca M, utof6bl Testo Maccofi m copBasochk ¢ IWJIMHIpA
B BepxHelt TOuKe?

3.180. [Ipa mapuxa ogUHAKOBO# MaCCEl m, COeAMHEHHble HEPACTKUMOI
HMTBIO JJIMHOM [, IafaloT ¢ BBICOTHL A TaK, YTO HUTH CBOeH cpejHeit TOUKOM
HajleTaeT Ha IOpM30OHTAJIBHO PAacIOJIOKeHHBIH rso3ab (puc. 3.33). Kakoii
JoJkHA OniTe BbIcOT2 A, 4uT0OEI HHMTL o0OpBajiack B
MOMEHT yjapa HHTH O IBo3ab? IlpesennHoe HaTAXKeHuHe
Hutn T,. ConpoTuBienre BO3AyXa He YUUTHIBATD.

3.181. Ha HeBecoMOM cTepykHe YKpeIIeHb! ABA OJM-
HAKOBBIX MaJIECHBKHX IIAPUKA TakuM obpasoM, uro OB =
= BC = [l (puc. 3.34). HauanbHblii yroJ OTKJIOHEHUS CTEPXK-
HA paBeH 0, HAYaJbHAS CKOpOCThL paBHa HyJjaio. Haiitn
YIJIOBYIO CKOPOCTb CTEPXHA B MOMEHT NMPOXOXKACHHA UM
NI0JIO}KEeHHUA PABHOBECHA.

Cc

3]

Puc. 3.34
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3.182. Ha nosepxHOCTH 3€MJIH MIADHHPHO 3aKpeIJIeHAa JIerKas INTaHra
AnuHoi | + l,. Ha BepXHeM KoHIle ITaHI'¥ yKpellJleH Ipy3 Maccoit m,, Ha
pPacCTOAHMMU [, OT HUMIKHEro KOHIA — rpys Maccoit m, (puc. 3.35). Hauans-
HOe IIOJIOYKeHMe IITaHTM BepTHKanbHoe. C Kakoil CKOpPOCTBIO IPy3 m; Koc-
HeTCHA 3eMJIM, eCJIN IITaHTa HAYHeT Iajars?

3.183. Ha ToHkuMii mMKMB C FOPM30OHTAILHOH OCBHIO BPAIeHHUA HAMOTA-
Ha HEpACTAKMMas HUThb, K KOHIY KOTODOH mojaBeuleH rpys Maccoit m
(puc. 3.36). Macca o6ozna mxusa M, Maccoi couu M HHTE MOXKHO INpeseld-
peYs. B HavanbHBI MOMEHT BpeMeHM cucTeMa HernoaBuikna. Kaxoil ckopo-
cThio OyeT obnagaTh rpys mocje TOro, Kak npoiiger paccrosuye s?

3.184. Haiitu ckopoctu rpy3os B cucreMe, u300parkeHHOU Ha PHCYHKe
3.37, ecoil ©3BECTHO, YTO FPy3 /M, Ipolies pacCTofHme $;. Pannych 6oxa R

M r, Macca BTOpOro rpysa m,. HauanrHad cKOpDOCTH CHCTeMBI PaBHAa HYJIIO.
TpeHMe oTCYTCTBYET. BJIOK HeBECOM, HUTH HEBECOMB! X HEPACTHAKUMBL.

[ |m

Puc. 3.35 Puc. 3.36 Puc. 3.37

3.185. Teno maccoit m IoiBemIeHO K IOTOJKY € IIOMOINBIO NPYXKUHBI
sKecTKocTbIO k. Kakoit MakcuMalbHOR CKOPOCTH JOCTHUTHET TeJO, eC/IM €ro
OTIIYCTUTDH U3 IIOJIOXKEHMU, B KOTOPOM NPYXMHa He pacTAHyTa?

3.186. Ecnu Ha BepxXHUit KOHEN BePTMKAILHO DPACIIONOMKEHHON IPYIXUHBI
TIOJIOKUTB IPY3, TO IPYKMHA COXMETCHA Ha paccTosHme X = 3 MM. Ha ckonbko

M3MEHUTCH JJMHA IPYXKUHBI, eCJIM TOT XKe I'Py3 yIafeT Ha IPYKUHY C BBICO-
Tel h = 8 cm?

3.187. I'aakyio ropu3oHTANbHYIO IITAHTY MOXHO BPAlllaTh BOKPYT BED-
THKaJbHOI OcH, NpoxoAsueit yepes xoHen O (puc. 3.38). Ha miTadre Haxo-
aurTcs Hebosbmiag MydTa Maccoil m, coefMHeHHAA
¢ xKodpoM O mnpyxunoit. Eeam miranry Bpamarts
C YrjoBO#l CKOPOCTBIO.(®, TO pacTs)keHHe IPYXHHBI
Gyner x. OnpefieIuTs KHHETHYECKYIO DHEPIHIO TeJia U
HOTEeHIHANLHYIO 9HEPTHUIO IIPYXKUHEL. [IHHA NpYXKU-
HHl B HepacTAHyToM coctossHuM !, IIpn xKakoMm ycio-
BHH BO3MOYKHO TaKoe ABMKeRue? Puc. 3.38
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3.188°. I'maaxuit nerkuit rOpM30HTANTLHEIHA CTEePKeHb MOXET BpPAIaThCs
0e3 TpeHUS BOKPYI BepTHKAJbHOI oCHM, IIPOXOAsiIei 4yepes ero xKoxen O,
{cm. puc. 3.38). Ha crep:kHe HaxoguTcst HeGospirasi MypTouKa Maccoil m,
coeUHEHHAA NPYKUHOH ¢ kKoHIoM O. [IymHa HegedopMHMPOBAaHHOHN IIPYXKU-
HHI |, B HepacTAHyToM cocToaHuu. MecTkocTs npyskunbl k. Kakyio paGoTy A
HY’KHO COBEPIIUTH, YTOOBl MeJJIEHHO PACKPYTHUThL 3TY CUCTEMY A0 YIJIOBOMH
ckopoctu ® (0? < k/m)?

3.189°. Ha HeBecoMOM pe3MHOBOM IWIHYpe AJMMHON [ = 1 M 3aKpelieHO
Teso Maccoil m = 0,5 kr. Te1o 0TBEIN B TOPH3OHTAJIILHOE IIOJIOXKEHHE He Jle-
dopmupys muyp. Ha CKoOJIbKO pacTsiHeTcs IWUHYD, KOrAa Teno OyAeT mpoxo-
JUTh HHKHIOW TOUuKY TpaeKkTopuu? Mectkocts muypa £ = 50 H/M.

3.190. Onennrs, Ha KaKyio BHICOTY IOZHMMeTCS CTpesa, BHIIYIeHHAs
M3 JIyKa BePTUKAaJIbHO BBepX. Macca c¢Tpenst m = 20 r, gnuHa TeTHBBl [ = 1 M.
Terusy oTTArMBalOT Ha paccTosauue hy = 5 cMm. Cuna HaTAXKEHNA TETUBHI 110-
crossHHa u pasHa T = 250 H. CuuraTs, uTo nporu6 TeTUBBE MHOTO MEHbIIIE g€
nauHbl, ConpoTiBIeHYe BO3AYXA HE YUUTHIBATD.

3.191. AkpobaT npeIrdys ¢ Tpanenuu Ha 6aTyT, KOTOpbIH
IIpH 3TOM IPOTHYyJIcS Ha pacctogHue i = 1 m. Brlcora Tpane-
uuu Hapg 6aryrom H = 4 M. Ha ckosbKo nporaercs 6aTyr, ecau
axkpobar OyeT CTOSATH HA HeM?

3.192°. CucteMa cocTOUT M3 JABYX OJAMHAKOBBIX KYGHMKOB
Macco¥ m KaJblil, MeXXAY KOTOPLIMU HaXOAUTCA ciKaTas npy-
JKUHA XeCTKOCThI0 k (puc. 3.39). Kybuxu cBA3aHbl HUTHIO, KO-
TOpPYI0O B HEKOTODHIII MOMeHT IepesxkuraioT. IIpu kaknux 3HaueHUAX Al — Ha-
YaJILHOrO COKATUS NPYMKUHB — HIDKHMA Ky6HK IOACKOYMT IIOCJIe TIepexXu-
ragusa HUTHU?

Puc. 3.39

3aKOH COXPaHEHMA 3HEePruM

3.193. Teno maccoit m = 3 Kr nagaeT BepTMKaabHO BHU3 6e3 HauaIbHOM
cKopocTu. BeruucauTs paGoTy IpOTHB CUA CONPOTHBJIEHNSI, COBEDIIIEHHYIO B
TeyeHue BpeMeHH ¢ = 10 ¢, eC/IM M3BECTHO, UTO B KOHIIE 3TOI'O MPOMEXYTKA.
BpeMeHM TeJO UMeJO cKopocTbh v = 80 M/c. CHily CONPOTHUBJIEHNSA CUMTATH
BOCTOSTHHOM.

3.194. Teno, 6pouienHoe ¢ BHICOTEI H = 5 M BepTHMKaJbHO BHA3 CO CKOPO-
cToio v = 20 M/c, IOrpy3usioch B rpyHT Ha rity6uny h = 20 cm. Hajitu paGory
CHJIBI COIIPOTHBJIIEHUA I'PYHTAa, €cJM Macca Teja m = 2 Kr. ConpoTHBJIeHUEM
BO3/IyXa npenebpeys.
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3.195. Teno maccoit m 6pocusnu roOpUM3oHTAIBHO CO CKOPOCTBIO U ¢ HEKO-
topoii BeIcOTH h. Yepes KaKoe-To BpeMs TeJI0 IPUOIN3UIOCH K IIOBEPXHOCTH
3eMJIK 10 pACCTOSHM S Ak, a ero KMHETUYECKad BHePrus B 5TOT MOMEHT CTaja
E,. Onpesenuts paGoTy CuJI TPeHMSA 3a 9TO BpEMH.

3.196. Teno maccoit m, GpomeHHoe 107 YIJAOM K TFOPHU3OHTY, yIaNo Ha
paccrosauu [ oT MecTa 6pocanus. MakcuManbHas BHICOTA IOABEMA TeJa A, co-
NIPOTUBJIEHUE BO3JyXa HEe yuuThiBaTh. HaitiTu paboTy, cOBepIIEeHHYIO IIpH
OpocaHMu Teja.

3.197. Canku cbes3xaioT ¢ ropbl BeicoToit H U yIIoM HaKJIOHA Of U ABM-
XYTCA fiasee 110 TOPUBOHTANbHOMY yuacTKy. KoaddunuenT Tpeaus Ha Bcem
IIyTM OAUHAKOB U paneH u. OIpeeMTh pacCTOAHUE S, IPOJIleHHOe CAHKAMM
110 TOPU3OHTANBHOMY YYACTKY A0 TOJIHON OCTAHOBKH.

3.198. C ropku BricoToit & = 2 M c’beXasIM CAHKM MAccoit m = 3 KT M ocTa-
HOBUJIMCH, NPOMASA HekoTopoe paccTosnme. Kakyio HauMeHbmIyio pabory
HY’KHO COBEDIINTH, YTOObl NOAHATH CAHKHM II0 TOMY e IIyTH [0 IlepBOHA-
yanpHOro mosoxxkenua? IIpoduiab ropku Takoil, UTO KacaTeJbHas K HeMY
B 1060H TOUKE COCTABJIAET OCTPHIM YIOJI C TOPU3OHTOM.

3.199. Ina nmoawmeMa Tesna 1o HaKJOHHOH IJIOCKOCTM € YIJIOM HaKJIOHA
o = 30° Heo6XOAMMO COBEPIIUTE MUHUMAJIBHYIO paboty A = 6 I)x. Kakoe Ko-
JITYECTBO TeIJIA IIPM 3TOM BbleseTcs, ecu Koddbdunuent Tpenus pu = 0,17

3.200. ArToMo6ub ¢ pafoTaloIUM IBUTAaTeIeM Bhe3KaeT Ha objejeHe-
JIYIO TOpY, IOBEPXHOCTh KOTOPO# obpasyeT yros o ¢ ropu3oHTOM. Kaxoil BbI-
COTBI TOPY MOJKeT NpPeOROJIETh aBTOMOOMIIb, €CJIM ero HadYajbHAas CKOpPOCTh
IIpU Bbe3fie PaBHa Vg, a KO3 OUIMEHT TPeHUA KoJlec o Jed 4 < tg a?

3.201. Teno HauMHaeT ABUraThCS BBEPX II0 HAKJOHHOH IJIOCKOCTH CO
CKopocThio Uy = 10 m/c. Ha BeicoTe h = 1 M OHO ynpyro yjaapseTcs o nperpa-
Ay (puc. 3.40). OnpeaeJUTh CKOPOCTE TeJla B MOMEHT, KOTA4 OHO BHOBb OKa-
JKeTCs Y OCHOBAHMSA HAKJOHHOI IIJIOCKOCTH. Yo HaKJoHA TJIOCKOCTH K TO-
pusoHty o = 30°, xoadduumedT rpeausa u = 0,3.

Yo h
5 N

Puc. 3.40 Puc. 3.41

3.202. ITo miockocTH ¢ yriIoM HaKIOHA o = 45° cocKaibabIBaeT iaiba u
B KOHIIE CIIyCKa YOpyro yaapsAercs O CTeHKY, NHepHeHAUKYIAPHYI0 HaKJIOH-
HO# miockocty (puc. 3.41). Ha kakyio BrIcOTy h cHOBa mogHHMMeTCs InaitGa
70 OJIOCKOCTH, €CJIKX NePBOHAYAJNILHO OHA HAXOAMIACH Ha Bricore H = 0,6 M?
Koadbdunuenr rpennsa mai#bsl 0 mI0CKoeTh U = 0,2. -
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3.203°. 1lenouka mMaccoit m = 0,8 kr u gauHO# [ = 1,5 M JeKHUT Tak, 4TO
OZIMH KOHell ee CBEIIMBAETCA C Kpas cToJa. Ielmouka HaYMHAET COCKAJb3HI-
BATb, KOTZla CBELIMBAIOIAACA YACTb cocTaBisAeT 1 = 1/8 ee anuan. Kakyio
CKOpOCTh GyJieT MMeTh IeNoYKa H Kakylo paGoTy COBepIIMT CHJIa TpeHHH,
AelicTBYIOIas Ha Hee, IPH IOJHOM COCKaJIb3bIBAHUH IETIOYKH CO cToNa?

3.204°. Tlox peiicTBHEM MOABEIEHHOrO rpy3a AJMHA NPY’KHHE H3MEHH-
Jachk oT ly o I. IToTsAHYB pyKoii 3a cepeAHHy IPYXXHHBI, YAJTHHEHHE ee BePX-
Hell TOJIOBHHKI J0BeJH 10 | — L. ITocne s3Toro pyky y6panu. B npy»xuHe Bo3-
HHKJM KoneGaHMs, Kakoe KoJM4YecTBO TemJa BBIJEJIHTCA B CHCTEMe IOCJeE
s3aTyxaHna Kone6anuit? Koad¢puuueHT )KecTKOCTH NPY>KUHB! paBeH k.

3.205°. Ha HaKJIOHHOIH TUIOCKOCTH JIEXKHT GpPYCOK, COeTMHEHHBIH IIpy-
JKMHOI ¢ HemOABH)KHOM onopoii (puc. 3.42). 3 noJyioKeHHUA, KOrja NpyKH-
Ha HeJedopMHpoOBaHa, 6pycok 6e3 HauaNbLHOM CKOPOCTH OTIYCKAIOT, H OH Ha-
YMHAET CKOJIB3UTL BHH3. OnpeneanTh MAKCHMAJLHOE PacTAKEHHe NIPYKH-
HBl. Macca 6pycka m = 0,5 kr, »xecTKocTb npyxuHbl £ = 120 H/M, yroJu na-
KJIOHA NJIOCKOCTH K FOPH30HTY o = 45° koap@dHIMeHT TpeHHA Gpycka o
miockocTh 1 = 0,5.

Puc. 3.42 Puc. 3.43

3.206°. Bronp HeBecoMOro ympyroro IIHYpa COCKAJb3bIBAET JKeJe3HAA
maitba (puc. 3.43). Cuna TpeHHA MeXAy WMIHYPOM H mMait6oil mOCTOAHHA H
paBHa F. OnpefieIUTh KOJIHYECTBO TEMJIOTHL §, BHIAeTUBIIEICA IPH COCKANb-
spIBAaHMM maibel. JInuHA mHypa B HenedOpMMPOBAHHOM COCTOAHMH [,.

HecrrocTh mIHYpA k.

CroaxHoBeHMA

3.207. Henoasmxuas yacTHIA pacnafiaeTcs HA ABe YacTH MaccaMu m; #
m,. IlonHas KMHeTHUYeCKas 3Heprua yacreit pasHa E .. Onpenenurs ckopoc-
TH M YKa3aTh HallpaBJIeHHe pasjeTa dTHX yacTeil.

3.208. IIra Tena, HaxoAALHeCA HA IJIAAKOA rOPH3OHTANILHOI IOBEPXHO-
CTH, COeAMHEHH CXKaToM Npy:KuHOH. DHeprus Npy:xuHH E = 3 J[)k, Macchl
Teq my; = 1 Kr ¥ my = 2 Kr. C KakHMH cKopocTaMM OyAyT ABUraThCA Teja

nocJie 0cBOGOXKAEHHA NPYKUHBI?
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3.209. Cuapan npu BepTHKAIBLHOM BHICTDeJIe JOCTHTAET BHICIIEH TOYKH
noneta H = 3 KM 1 pa3pHIBA€TCA HA ABEe YACTH, HMEIOIIHEe MACCH m; = 3 KI' K
m, = 2 Kr. OCKOJIKH IPOAOJIKAIOT JBHraThCA 110 BePTUKaJIH — NepPBbli BHHS,
BTOpOII BBepx. HaiiTH CKOpOCTH OCKOJIKOB uepes BpeMA ¢ = 2 ¢ HocJie pa3phl-

Ba, eCJIM UX NNOJTHAA MeXaHHYecKasda 3Heprusa HenOCpeI{CTBeHHO I10CJIe Pa3pbl-
pa E = 247 xIx.

3.210. Manbunk, omupaschk o 6apbep, 6pocaeT KaMeHb FOPH3OHTAJILHO CO
CKOpoCTRIO V; = 5 M/c. Macca Mmanbunka M = 49 kr, Macca KaMHA m = 1 kr.

Kakyio CKOpOCTL OH MOXKeT cOOGIIHTb KaMHIO, ecau 6yaer 6pocaTh ero
¢ npeXkHell CHJIOM, CTOA Ha KOHBKAX Ha IJIaJKOM JbAy?

3.211. Ha kpaio HemOABMKHON UeTBIPEXKOJIECHOI NIaTGOPMBI CTOHT Ye-
noBek. OH cupsirgsaer ¢ nJaTGOpPMBI, KOTOPaA OTKATHIBAETCA Ha PacCTOs-
HEe | = 1 M. Macch yenoBeka H miaaTdopMbl OZHHAKOBB m; = m, = 60 kr.
Koaddunuuent Tpens kosec niatdopMsl o moxa p = 0,1. Kakyio sHepruio sa-
TPATHJ YeJoBeK NpH NpblxkKe? CHia TPeHHA MEXIY KOJecaMH IJIaT(opMbI
H MOJIOM Majia IO CPABHEHMIO C CHJION B3aHMOJAEHCTBHA YeJOBEKa M ILIAT-
(GopMBI IPH NPBIKKE.

3.212. Myna maccoit m, neTamas co CKOPOCTbIO U MOJ YIJIOM o K FOpH-
30HTY, NonajgaeTr B Gpycok Maccoit M, mexxamuii Ha nockocTH (puc. 3.44), u
sacTpesaeT B HeM. HaliTH paccTosHHe S, IpoitieHHOe OPYCKOM 0 OCTaHOB-
KH, ecJId K03 HIMeHT TpeHHs 6pycKa 0 IJIOCKOCTS L.

3.213. He6onbmomy rpysy Maccoit m = 600 r, jekameMy Ha JJIHHHOM
rOpH30OHTANBHOM JocKe Maccoit M = 1 kr, coobuiuny ckopocts U = 3 M/c, Ha-
NpaBJeHHYIO BAOJb JocKH (puc. 3.45). HaiiTn paboTy cHJ TpPEeHHSA K MOMEH-
Ty, KOrJa rpy3 IepecTaHeT CKOJBL3HTh IO AocKe. TpeHHS MeXJy AOCKOH M
NJIOCKOCTBHIO HeT.

3.214°, Ha riankoii rOpH30HTANbHON MJIOCKOCTH HAXOXMTCH TEJIO MAac-
coii M 1 Ha HeM He6Gonpinasa manita maccoit m (puc. 3.46). Illaii6e coobiunn
B OpH30HTAJNLHOM HamnpaBJIeHHH cKopocTh U. Ha kakyio BeicoTy h (o cpas-
HEHHIO ¢ IEPBOHAYAJLHBIM YPOBHEM) OHA NMOJAHUMETCSA HOCJIEe OTPHIBA OT Te-
aa M? TpeHHe He YYHTHIBATD.

Puc. 3.44 Puc. 3.45 Puc. 3.46
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3.215°. Tenexka Maccoit M = 5 Kr CTOHT HA FJIaJKOi FOPH3OHTATBLHOM I10-
BepxHOCTH. Ha Tesieskke yKpeIIeH MaTeMaTHYECKH i MasTHHK Maccoit m = 1 Kkr
¥ puuHoit [ = 1 M. B HavanbHBIE MOMEHT BpeMeHH cHcTeMa HelOABH>KHA,
a HETh MaATHUKA COCTABJIAET C BEPTHKaNbIo yron o = 45° (puc. 3.47). Haii-
TH CKOPOCTh TEJIEXKKH B MOMEHT, KOTa MaATHHK GyAeT HpOXOIHUTh Yepes Io-
JIo;KeHHe paBHOBecHA. KakoBa B 3TOT MOMEHT yrjioBas CKOPOCTh MasATHHKAE?

3.216°. Ha nyru Tena Maccoii m, CKOJb3AIIEro IO rIagKoil rOpH30H-
TaJbHOH NJIOCKOCTH, HAXOAMTCA IOKoAllascA ropka (puc. 3.48) BricoTO¥
h=1mM n maccoit M = 4,4m, KOTOpPasaA MOXKET CKOJb3UTH HO MNOCKOCTH 6e3
rpeHusa. lIpu kakoilt MMHIMAaNbHOM! CKOPOCTH TEJIO CMOJKET HPEOJ0NeTh IOp-
Ky? Teno aBuxkercsd No ropke 6e3 TpeHus.

3.217°. Manenbkas maitba maccoit m = 50 r cockasIb3bIBaeT C BEPIIHHLI
rena Maccoit M = 1 kr, HaxogAuleroca Ha IJIaJKOM FOPH30OHTAJIBHOM CTOJIE
(puc. 3.49). Yron HakJOHA IIOCKOCTH AB K ropusoHTy paseH o = 30°, pac-
cToaHuA h; = hy = 20 cM. Yepes kakoe BpeMA MocJie HavaJyia ABHXKEHHS 1Iai-
6a MOCTHIHET MOBEPXHOCTH cTona? B HayaJIbHBIM MOMEHT BPEMEHH CHCTEMA
HenoJsH>XHa. TpeHUA MeXXIy I1ait0oil U TeIOM HeT.

(o4

AW AR AT RN N

Puc. 347 Puc. 3.48 Puc. 3.49

3.218. Mumo nabmogaresns paBHOMEPHO U IPAMOJHHEIHO CO CKOPOCTHIO
v = 2M/c aBMXKeTCca Teyexka Maccoil M = 100 xkr. B ToT MOoMeHT, KOorja
TeJleXKa HNOpaBHsAeTcA ¢ HabalomareineM, OH KJajeT Ha Hee AIIMK MaccoM
m = 5 kr. OnpefenuTh 3HEPrHI0, KOTOpas B 3TOM IIpoIlecCe MepexoAHT
B TeIJIO.

3.219°. Illap Maccoit m, = 4 Kr ABHKeTCA CO CKOPOCTHIO V; = 5 M/c Ha-
BCeTpevy mapy maccod my, = 1 kr. ITocie neHTpasbHOro HEyIpyroro yjnapa

0011as CKOPOCTh IIapoB okasanack u = 3 M/c. OnpeienTh HAYAIBHYIO CKO-
pOCTBH BTOPOTrO IIapa ¥ H3MeHEeHHe BHYTPEHHEeH 3HEeprUH 1Iapos.

3.220%. MosoTkoM Maccoit M 3a6uBaloT rBO3AL Maccoii m. OnpefenuTs
OTHOIIIeHHe Macc m/M, npH KOTOPOM MOJIOTOK IlepefaerT TBO3AI0 MAaKCH-
MaJIbHYI0 SHEPTHIO HeYIpyroro yaapa.
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3.221. Cealo maccoit m = 100 kr 3a6MBaIOT B PPYHT KONPOM Maccoit
M =400 kr. Konep cBoGogHO najaet ¢ BeicoTsl H = 5 M, B IIpH KaXJAOM €ro
yaape cBas onyckaerca Ha rnyOuny h = 25 em. OnpeaenuTh CHIy COIPOTHBIIE-
HHA PPYHTAa, CUYUTAA ee nocrossHHON, u KIIJI Heynpyroro yaapa Kompa o CBalo.

3.222. Ilynsa, macca Koropoit m, npo6uBaeT AIMMK Maccoii M, crosamuii
Ha mnockoctH. I1yys nojneraeT K AIMKY cO CKOPOCTHIO U, & BhLIETAET U3 He-
ro co cKopocThio v/2. Kakoe KOJHMYECTBO TEIUIOTHI BBIAEJHTCA IPH JBHIKeE-
HuH nyny B smnke? HavalbHYIO M KOHEYHYIO CKOPOCTH IYJIH CYHTATH FOPH-
30HTAJbHBIMH.

3.223. U3 1yxoBoro pyskbsa CTPEJAIOT B CIIHYEYHYIO KOPOOKY, JIeXKaIIyIo
Ha paccrosaun [ = 30 cM or kpad croia. Ilynsa maccoit m = 1 r, Jeramada ro-
PH30HTAJBHO CO CKOPOCTBhIO U, = 150 M/c, npo6uBaeT KOPOGKY H BhLIETAET
H3 Hee co ckopocThio 0,6v,. Macca xopo6ku M = 50 r. IIpu xakom K03 n-
IHEeHTe TPeHHA MeX Iy KopobKoii ¥ CTOSI0OM KopoOKa ymafier co croja?

3.224. Iza He6onpIMX TEJIA, OTHOLIIEHHE MAcC KOTOPHIX PABHO 3, OJHO-
BPEeMEHHO HAYHHAKOT COCKaJb3bIBaTh BHYTphb noaycdepnl paguycom R
(puc. 3.50). IIpoucxoantr a6comorHo Heynpyruil yaap. OnpeaeauTs MaKcH-
MaJILHYIO BBICOTY TTIOA'bEMa TeJI HocJIe yaapa.

3.225. IlnacTmaccoBlil map Maccoii M JIeXKUT Ha NOACTaBKe ¢ OTBEPCTH-
emM. CHH3y B map Yepes OTBepCTHE IONAfaeT BEPTHKANBLHO JETALAA HyJas
Maccoit m 1 npo6uBaeT ero HacKBo3b. IIpH 3TOM IIap MOJCKAKHBAET Ha BHICO-
ty h. Ha kakyio Beicory H Haj MOACTaBKOH NMOAHHMeTCA MpoGHBIIAA map
yJIsA, eCJIH ee CKOPOCTh Nepe NoNafanneM 6uu1a vy?

3.226. C BricoTnl H Ge3 HauanbHOM CKOPOCTH majaer map maccoit M. Ha
BhicoTe H/2 B map momazgaer myJjsa Maccoil m << M, uMelouas B MOMEHT
ylapa FOpH30HTAJIbHYIO CKOPOCTE U, H 3acTpeBaeT B HeM. C KaKoOi CKOPOCTHIO
U HIap ymager Ha 3eMJio?

3.227. Amux c meckoM Mmaccoit M = 10 KI CTOMT Ha rJIagKo# ropH30H-
TanbHOM na0cKoCcTH. OH cOeHHEH C BEPTHKAJbHON CTEHON IIPY>KHHOM KeCT-
kocteio B = 200 H/mM (puc. 3.51). Ha ckonbko coxkxMeTca NpyKHHA, €CIH Y-
Jd, JeTAIas TOPU30HTANBHO CO cKOpocThio U = 500 M/c, nonajgeTr B AMIUK
M 3acTpsHer B HeM? Macca nyau m = 0,01 kr.

m my

Puc. 3.50 o Puc. 351
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3.228°. Msau nagmaeT ¢ BHICOTH B = 2 M Ha FOpH30HTaNbHBIE HoJ. ITocie
KaXXJIOoro yaapa OH coxpauseT 1 = 81% suepruu. Yepesd xaKoe BpeMsA MAY
MOJIHOCTHIO OCTAHOBHTCA?

3.229. Kaxyo MuHHManbHYI0 paboTy HYXKHO COBepUIHTH Opocas Msau
BEPTHKAJLHO BHH3, YTOOGLI HOCJE n YAAPOB 0 HOJ OH IIOAHAJICA A0 HepBOHA-
4aJbHOM BBICOTHI, paBHO! h? IIpn kak0M yjape CKOpOCTh YMEHbIIIaeTCs Ha
n % . Macca maua m. Tperue o BO3AYX He YYUTHIBATh.

3.230°. Ipu ynape 06 uaeanbHO rIaJKyIo FOPH30HTAIBLHYIO IOBEPXHOCTD
IApHK TepsAeT TPeThIO YaCTh CBOel KMHETUYECKOI 3Hepruy. 3HasA, YTO yroJ
najeHus IrapMkKa o = 45°, HalTH yroJj, KOTOpPbIA COCTABJIAET CKOPOCTD la-
pHKa ¢ BepTHKAJbIO NOCJe yaapa.

3.231. Ha nerxnii 6apa6an pagnycoM R = 5 ¢M ¢ FOPH3OHTAILHON OCHIO
BpallleHHs1 HaMOTaHa HeBecoMad HepacTAXHMMasA HHUTh, Ha KOTOPOii NoABe-
meH rpy3 maccoil 4m. Ha 6apaGane yKpelsieHb! YeThblpe JIePKHe CIHIIBI IJIH-
Hoit | = 20 cM ¢ mapukaMyu Maccoid m Ha KoHnax (puc. 3.52). IlepBoHauasib-
HO Ipy3 YAep KHBAIOT Ha BrlcoTe i = 1 M Haj mosioM. 3aTeM rpy3s OTIYCKAIOT
M cHCTeMa IpUXOAHUT B ABHKeHHe. Korja rpys KacaeTcs moja, HUTh IPOJQT-
JKaeT cMarhiBaThcA ¢ GapafaHa, a 3aTeM BHOBb HaMaThIBaThcsA Ha Hero. Ha
KaKylo MaKCHMAaJbHYIO BHICOTY OT IIOJIa MogHUMeTcs rpya? TpeHus B cucre-
Me HeT, yJap rpysa o I0JI CYUTATh HEYIPYTHM.

Puc. 3.52 Puc. 3.53

3.232°, Msarkuii HepacTAXUMBIH KaHAT TePEKUHYT Yepes 6JI0K, IpHYEM
YacTh KAHATA JIEKHT HA CTOJE, a YacTh — Ha noxay (puc. 3.53). ITocsne Toro
KakK KaHAT OTOYCTHJIH, OH HauaJ ABMrarbca. HaiiTH yCTAHOBHBIIYIOCH CKO-
pOCTH ABMIKEeHNA KaHaTa. Bricora crona h.

3.233. lIsa mapa maccoit m; = 1 Kr B m, = 2 KI ABHKYTCS IIOCTYNATENb-

HO BJOJIb FOPM30HTAJILHOH NpsMOil B OZHOM HampaBJIeHHH CO CKOPOCTAMU
v, = 7TM/c 1 vy = 1 M/c. OnpefieHTh CKOPOCTH LIAPOB HOCJIE JI0GOBOTO abco-

JIIOTHO YIpyroro yaapa.
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3. Pa6ora. 3aKoHBI COXpPaHEHHS HMIIYJLCA H IHEPTHH

3.234°. Illap Maccoit m, IBHXXYITHICA IOCTYIATEILHO CO CKOPOCTBIO U, YAQ-
pseTcss 0 HeNOJABHKHBIN 11ap Maccoit M. IIponcxoguT aGCoONIOTHO ynpyruu
IeHTpaabHbi# yaap. OnpelenuTs OTHOIeHHe Macc M /m, IIpH KOTOPOM HaJie-
TAIOIHi I1ap TepAeT MaKCHMAJbHYIO YaCTh CBOEH KHHETHUYECKOH SHEepru.
YeMy paBHO H3MeHEHHEe KMHETHYECKOI 9HepriH nepBoro apa B 3ToM ciyuae?

3.235. Yacrumna Maccoii m HajeraeT Ha HENOJBHKHYIO MHIIEHbL Maccoii
M u oTpakaeTcs HasaJ ¢ KHHETUUYECKOH sHeprueil B n = 4 pasa MeHblnel
nepBoHayaiabHO#. OnpeneanTs OTHOLIEHHE MAacchl YacTHIBI K Macce MHIIIe-
HH, CYHTaA yaap abCcoMI0THO YIIPYrHM,

3.236. IIBa mapuxa maccoil m, u m, ABHXKYTCA CO CKOPOCTAMH U; H U,
HAaBCTpeuy Apyr Apyry. IlpoucxoamT aGCONIIOTHO YNpPYruit IeHTpaJbHBIH
yaap. HaiiTH MakcHManbHYO TOTeHIHMAILHYIO dHEPrHIo YIpyroit nedopma-
MU TIapUKOB.

3.237. B MoMeHT Hanboabliero cOIMIKEHHA TeJ NPH YOPYyroM B3aHMO-
IeHCTBHH X CKOPOCTh OAYHAKOBA U paBHa . KaKOBBI CKOPOCTH BTHX TeJI U
H u, TocJe pa3JieTa, eCJIn 0 B3AUMOJeHCTBHA HX CKOPOCTH OBIH COOTBETCT-
BEHHO U; U U,? Tena aBuokyTCA HaBCTpeuy APYT APYry BAOJb ONHOM NPAMOM.

3.238°. Tena maccamu my ¥ m, cBsA3aHbl Hee)OPMHPOBAHHOM HPYXKH-
HO#M, >XeCTKOCTBIO k M JIeXKAaT Ha riagkoM croiye. OnpejennuTs HAUMeHbINYIO
CKOpOCThb Uy, KOTOPYIO HEO6XO0JUMO COOGIIHTE TENy Maccoi m;, 4YTO6H mpy-
JKHHA c)xanach Ha BeJHYHHY X. KakuMu G6yayT CKOpoOCTH TeJl Uy H Uy, Korga
NpYyXHHA CHOBA OKaXKeTcA Hele(DOPMUPOBAHHOMR?

3.239. N opMHAKOBBIX NIADOB PACIOJIOXKEHBl BAOJL OJHOM NpAMOi (He
kKacasach Apyr Apyra). Kpaiiumil neBrlii map BcieicTBHe yAapa HAYHMHAET
ABHraThCA BIPABO CO cKOpocThiO U. CunTad BCe yaaph MAapoOB IeHTPANbHBI-
MH H a6COJIIOTHO YOPYFHMH, HaliTH CKOPOCTH IPABOro Hiapa.

3.240°. Tpn mapuka JexXaT Ha FOPH3OHTAILHOM IIOBEPXHOCTH BAOJL OJ-
HO# npsamoii. IleppoMy mapuky coo6IHIN CKOpPOCTHL U,;, NOCJIe Yero Ipo-
H3omay gBa aGCOJIIOTHO YNIPYTHMX IEHTpPAJIBHBIX yAapa. MaccH mepBoro u
TPeThero MapoB PaBHBI COOTBETCTBEHHO m, H my. KakoBa nomxHa 6HTh Mac-
ca BTOpoOro mapa, 4Yrobbl B pe3yJIbTare yaAapoB TPeTHH miap MOJYYHJI MaKCH-
ManbpHO BO3MQIKHYIO ckopocTs U? HaiiTi aTy ckopocTs.

3.241°. Iemxymasca co cKOPOCTHIO U YACTHNA CTATKHBAETCH C TAKOM XKe
HeNnoABHKHON 4YacTHueil. [IpoHcXopuT neHTpalbHH# yaap. B pesyapraTe
CTOJIKHOBEHUS CYMMAapHas KMHeTHUECKasA 3Heprusa o6enx yacTHUI YMEHbIIA-
eTcH B k pa3 110 CPAaBHEHMIO ¢ IIEPBOHAYANLHOR. OnpejfesuTs AOMYyCTHMBIE
3Havenus k. Kakos xapakTep B3auMone#cTeus, ecau: a) k= 1; 6) k = 2?
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3.242°, HeiiTpoHEI, CTATKUBAACL C ATOMAMM HEKOTODOTO BJIeMeHTa, pH
a6CcoIIOTHO YIPYTOM I€HTPAJILHOM YAape TepAIoT 4acTh cBoelt sneprun. Cun-
Tas, 4To Macca aToMa AaHHOTO JJIEMEHTa B 1 pas IpeBHIIIAET Maccy HelTpo-
Ha ¥ npeHebperasa KHHETHYECKOH 3HEpPrueil TeIJIOBOr0 ABHI)KEHHA ATOMOB
(no ynapa), onpeneJINTh, 3a CKOJILKO HOCJIedOBATEJbHBIX CTOJIKHOBEHHH I
SHepruA HeMTpoHa yMeHbHIUTCA B k pasz? Ha ocHOBaHHMH NOJIYYEHHOro pe-
3yJbTaTa 06’bACHHTE, HOUEMY IJIA 3aMeJJIeHUA OBICTPEIX HEHTPOHOB HCHOJb-
3YIOT He CBHMHEIl, a TAXKeJyl0 BoAY. (OTH BeliecTBa He NOTJIOIAIOT HEMT-
POHBEI.)

3.243°. Ise cTymeHH OJNHAKOBOI BBICOTHI h
HaxonATcA Ha paccToaHHH [ apyr ot apyra. Ha
Kpamo OJHOH CTYIEeHLKH JEXXHT MaJeHbKHl ma-
puk (puc. 3.54). Teno, Macca KOTOPOro MHOroO
0oJsiblie Macchl IIapHKa, HajleTaeT Ha NIapHK M
CTAJKHMBAET €ro co cryneHbku. C Kakoill ckopo-
CTHIO U AOJKHO ABHraThCs TeJ0, YTOOBI HMIapHK
nocje yaapa IoIlajl Ha BTOPYIO CTYIeHbKY? Bce
coynapeHus abconwoTHo ynpyrie. ConpoTHBieHHe Puc. 3.54
BO3AyXa He YYUTHIBATS.

3.244. Illap a6CcOMIOTHO YOPYTO CTATKHBAETCA C TAKHM Ke MOKOAIMMCA
mrapom. Ilog KaKHM YrJIOM OHH pasnaeTarcsa? Yap HeleHTpaJdbHbIM.

3.245. Illap, aBmxymuiica cO CKOPOCTBIO U = 2 M/C, HaleTaeT Ha
HEeNOABMXHBIN TOUHO TAKOii JKe 11ap. B pesynbraTe yIpyroro CTOJIKHOBEHHA
map M3MeHHJI HaIpapJieHHe ABHXXeHHA Ha yroa o = 30°. Ompepeauts:
a) CKopocTH IIIapoB IocJyie yAapa; 6) yroJ Mexxay HaIpasBJIeHHEM CKOPOCTH
BTOPOro I1apa ¥ NepBOHAYAJIbHLIM HallpaBICHHEM ABHKEHHA IIEPBOrO IIapa.

3.246. HeiiTpoH HcHBITaN yIpyroe cOynapeHHe ¢ NepBOHAYANLHO MOKO-
HBIIMMcA AeiiTpoHOM. OnpenenuTh JOMI0 KHHETHYECKOH sHEPrHH, TepAeMoil
HeHTPOHOM IIPH paccessHHH IOJ NPAMBIM yraoM. Macca nokos HedTpoHA m,
nedTpoHa — 2m.

3.247°. Tlocne ynpyroro cTOJKHOBEHHA yacTHNH I ¢ MOKonBUIeHcs yac-
THneil 2 ofe YACTHIBI pasjeTeaHCh CHMMETPUYHO OTHOCHTEJILHO NEpPBOHA-
YaJIbHOro HAIPABJIEHHA ABHKEHHUS YacTHIH I, ¥ YroJ MexxAy MX HalpaBJie-
HHeM pasnera 6= 60°. HaiiTH OTHOIIIeHHe MacC THUX YaCTHIL.

3.248°. Yacruna Maccoii m, yupyro CTalKuBaeTcs ¢ IOKOAIeics 4acTH-
1
neit Maccoii m, H OTKJIOHAETCA Ha YroJ O OT HIepBOHAYAILHOTO HAIIPABJICHHS

ABHIKEHUHA. Hepnonaqanbno IIOKOMBIIIasACA 4YaCcTHIA OTJIeTaeT IIoX YyrjiaoM B
K TOMY Ke HaIlpasJI€eHMIO. IIOKaSaTL, YTO OTHOINEHHEe MacC 4acTHI] ml/mz

onpenensieTcst TOJbKO yriaaMu o u f. .






