Hpooubiid EI'D 2018 no ¢pusuke Ne2 «EI'D 100 BAJIJIOB»

IHosicnenne — MuHrasieera AJicy JJjb(pUTOBHA

3amanue 1.
Pemenne:
at?
X=V0t+T+X0 VX=—10+3t
Vo =-10 m/c a=3wm/c?
3 3

X=-10t+ —t?+0=-10t+ =t
2 2
3 o
X(5)=—10‘+§15 =187,5m

Otser: 187,5
3aganmue 2.
Pemenue:

[TockonbKy OpycOK MOKOUTCS, pAaBHOACHCTBYIONIAS] BCEX CHJI, ACHCTBYIOIIMX Ha
Hero, paBHa HyJt0. Ha 6pycok JeHCTBYIO TpH CHIIbL: TPEHUS, CHUJIa TSHKECTH U CHUJia
N+F,  +mg=0 N+E  =-m

np T E , OTKyJla IOJIy4aeM, 4TO g g

[N+ £y IF g _ 50,

pEaKIUU OMOpHI, T.€.

CrnenoBarenbHO, MOJYJIb PABHOJICUCTBYIOIIEH CHII PaBEH
Ortser: 30
3amanue 3.
Pemenne:

F = Gm?/R?
ITo 3akony BceMupHoOro Tssrotenus: £ = L1~/ (B JaHHOM CJIy4ae MaccChl
PaBHBI)

Cuna BCCMHUPHOTO TATOTCHUA MCKIY HUMHU ITPUMCPHO paBHA

Buaunt, F = 6.67 % 1011 = 7*10''H
Ortset: 0.7*1071°H

3ananue 4.

Pemrenue:

1=80cm = 0,8 m; t=3mun = 180 c;

N=100;g-?
- 4*N?1 431471007 -0,8m > 8

=97 m/c2.
2 180%¢2

Otser: 9,7



3aganue 5.

Pemenue:

1) Cuna Tsru 10 MOJIYJIIO paBHA CHIIC TPeHUS CKOoJabXeHus- HeBepHo. UToOkI TEI0
JIBUTAJIOCh PABHOMEPHO CHUJIa TATU JIOJKHA paBHATCS cymMMe cuil: Frsar=
mgsina+Frp.

2) Moayab BEKTOpa CUJIbl TPEHUS MPOIOPIMOHATICH CUJI€ HOPMAIBLHOTO JaBICHUS

- Bepno. BekTopHas cuia TpeHUs 3aBUCUT OT CHIIBI HOPMAJIBHOTO JTaBJICHUSA
F =pnF

P HOPM
3) PaBHOAElCTBYIONIAsA BCEX CUJT 3aBUCUT OT yTIJIa HAKJIOHHOM TJIIOCKOCTH —
Hesepno. He 3aBUCHUT 1Tpy paBHOMEPHOM JIBUKEHUU
4) Monynb BeKTOpa CUJIbI TPEHUS HE 3aBUCHUT OT ILIOIIAN TOBEPXHOCTH OpycKa

— Bepno. Ecnu B3rissnyTh Ha Gopmyny: F = N, To MBI BUIUM, 4TO
™
BEKTOpHAs CuJjia TPEHUS HUKAaK HE 3aBUCHUT OT IUIOLIAU TTOBEPXHOCTH OpycKa

5) Monaynp BeKTOpa CUJIbl TPEHUSI 00paTHO MPOIOPIIMOHAJICH TUIOIIA IH
noBepxHocTH Opycka — HeBepHo. Tak kak BEeKTOpHas CHJia TPEHUS BOOOIIE HE
3aBUCHUT OT IUIOIIAIA IOBEPXHOCTH OpYyCKa.

OrtBerT: 24

3ananue 6.

Pemenue:

Teno, OpolreHHOE TOPU3OHTATIBHO C BHICOTHI H IBHKETCS B TOPH30HTAIBHOM

HAIIPaBJICHUH paBHOMEPHO (0€3 YCKOPEHHMsI) CO CKOPOCTBIO “* ~ "0 1 3a
Bpemst ¢ (IIOKa OHO Majaer) MpeooNeBaeT paccTosHIe S=Vt.

> Bpewms ¢ 3apucurt ot BbicoTsl H

\\ H—&$£— ﬁ

Kak 2 £ (WauanbHas CKOPOCTh NajieHus paBHa 0).

\ Taxum oOpa3zom, eciii HadalibHasi CKOPOCTh YMEHBIIUTH B 2 pasa,
FTO IIPOICHHOE paccTOsIHAE S=Vt/2, T.e. YMECHBIIUTBCS (BpeMs
OCTAHETCS MPEXKHUM, T.K. BLICOTa HE MEHAETCS). Y CKOpEHUE
JIBIKEHUSI OTCYTCTBYET, T.€. paBHO 0, U, CJIEIOBATEIIbHO, HE U3MEHUTCS.

Otser: 23

3ananue 7.

Pemenue.

PaccMoTprM THMHAMUKY JIBYOKCHHS Tella, OPOIICHHOTO MO YIiIoM & K TOPU30HTY

. v
C HaYaJILHOM CKOPOCTHIO U, B 3a/1aue HAaC MHTEPECYET BEPTUKAIBLHOE JIBHKEHHE
Tena.
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W3 pucyHka BUJIHO, UTO MPOEKIIMS Ha4YaJIbHOM CKOpocTH Ha och Oy paBHa

Voy =Vpsin&

A-3 cxopocTh V Tena B IPOCKIIUK Ha OCh Y TPH JIBUKEHUU BBEPX HAXOJIUTCS 1O
dopmyne V=Votat => V=V-gt

B-1 MakcuMasbHas BBICOTA TTOABEMA HAXOMUTCs 110 popmyiie Huyax=Vi2-Voy /-
2g=0-(Voy)*/-2 g=(Voy)2/2 g

Otser: 31

3ananue 8.

Pemenue:

[To dhopmyiie konuuecTBa TEIJIOTHI pU HarpeBanun Q=cm(t2-t1) HaxoauMm
yIEIbHYIO TEIJI0eMKOCTh MoJinOeHa: ¢ = Q/m(t2-t1) = 241x/(0,096xr*1K)= 250
JIx/(kr*K)

96r nepesenu B kunorpammsl 0,096 kr

Otsert: 250

3ananue 9.

Pemenue:

AU = %VRAT:%A:1246,5,H.WC. Q=AU+A=2077 ]Jx.

Otset: 2077

3ananue 10.

Pemenue:

300kI1a=300000I1a

Paboty coBepmaemyto razom (pacmupsiercs "cam'") + padoTy coBepIIacMyro Hajl
razoM (Korja cxxumaem) HaxoauM 1o dopmyine: A=pV= 300000ITa*(1-3)a=-
600000/Tx= -600k/]x

Otset: -600



3amanue 11.
1) Temnepatypa raza yBenuuuiack B 2 paza. — HeBepHo. Tak kak TemnepaTtypa u
JaBJICHUE Ta3a U3MEHSIOTCS MPSMO MPOTOPIIMOHANIBHO, 2 HE HA000POT.

2) O6bem raza ocraercs Heu3MeHHbIM — BepHo.Tak kak nmoctostHHas
KOHLICHTPALUS MOJIEKYJ 3TOrO ras3a sBJISIETCS KOHCTAaHTOM

3) Temneparypa raza ymeHblmiach B 2 paza.— BepHo. Tak kak Temneparypa u
JaBJIeHUE ra3a U3MEHSIOTCS IPSIMO MPOMOPIUOHAIIBHO.

4) O6beM rasza yseauuuics B 2 pa3a. — HeBepHo, moTomMy 4TO m/v A0JKHA
OCTaBaThCsl HEU3MEHHOM 110 YCIIOBHIO.

5) KonnuecTBo MOJIEKyJ ra3a yBeIMUMiIoch B 2 pa3a — HeBepHo, Tak ke Kak U B
Opyrux nyHkrax, R/M nomxHa ocTaBaThCcsi HEU3MEHHOM MO YCIOBHIO.

OtseT: 23

3aganue 12.

Pemenue:

Eciu noHn3uTh TEMIiEpaTypy HarpeBareis Ipyu HEU3MEHHOM TeEMIIEpaType
xonoawibHuKa, KII/[ naeanbHOM TEIIOBOM MAIIMHBI YMEHBIIATCS :

T,‘(().l o7
n=1- - 100%. .
Twarp KIIJI cBsizano ¢ paboToii raza M KOJUYECTBOM
A
n=-——-100%.
TEIUIOTHl MOJYYEHHBIM I'a30M 3a LIUKJI, COOTHOLIEHUEM: Qi Takum

00pa3oM, MOCKOILKY MPH MOHKECHUH TeMIIepaTyphbl HAarpeBaTeIsl KOJIUUYECTBO
TETUIOTHI, MOJy4aeMO€e ra3oM OT HE€ 3a IIUKJI, TOKE YMEHBIIUTCS.

OrtBer: 22

3ananmne 13.

Pemrenue:

OnHoOUMEHHBIE 3apsibl OTTalKkuBatoTCs. CieqoBaTesibHO, HA IAPUKE
pacnonaraeTcs OTPUIATEIbHBIN 3apsi/Il.

Otger: 2

3ananmne 14.

Hanpsisxenne npu nocnenoBarenbHoM coeanHeHnn paBHa U e =U1+U>.
Conpotusienue R;>R | B 4 pa3za, torga U,=4U; (Tak Kak, Mbl 3Ha€M- 4eM OOJIbIIIC
COIIPOTHUBIICHUE, TeM OOJIbIIIe HANIPsDKeHUS B 1enH). ClenoBaTeIbHO MOACTaBIIEM
o1 hpopmyny Ueen=U+Uz = U;+4U=5U; nonydaem Upy =5%8=40, U,=40-
8=32B

OtBer: 32

3aganmue 15.



Pemenne:

N ~ 1 1 1 4 n—73 Tr 1an—0 v~ TT 'al

2 -9 3
goa q_ qd 10° Kn-10° M
C: ,U:—: 2: =) 2 2N11,38
d C ga 88510 ®/Mm-0,1" m
Otsert: 11,3
3amanue 16.
Pemrenue:
Ilpu yBenMyeHnn 4acTOTHI MAJAOIIET0 CBETA B 2 Pa3a, VBEIUUUTCI U DHEPT U
I b
. - ]
dhoTtoHa: E<3""““ v. , CJIEIOBATEIbHO JIJIMHA BOJIHBI YMEHBIIUTHCS B CTOJILKO
E he
(.HJ O - .
xKe paz A [Ipu 5TOM MakcHuMalibHAsA KWHETUYECKAS! SHEPTUS

(hOTO3JIEKTPOHOB ObLJIa OTJIMYHA OT HYJIs. [Ipu yBeIMUeHUN 4acTOTHI CBETa B 2

pasa, SHCPIru:ia (1)OTOHOB TAKIKC BO3PACTAaCT B 2 pasa. CJICI[OB&TCJIBHO, HUMECM
Evw _ 2hv—A

Exuu hv—~A = 7 Takum o0pa3om, MaKCUMaJbHass KHHETUYECKast SHEPrus
(hOTORJIEKTPOHOB YBEIMYIIIACH O0Jiee ueM B 2 pas3a.
OtBerT: 34
3apanue 17.
Pemienue:
R=adI8
)

ConpoTtuBieHre MpoBOJHUKA (MPOBOJIOYHOTO PE3UCTOPA) PABHO
riae © - yenbHOe COMpOTHBICHHE IPOBOJHUKA; ¢ - JIMHA IPOBOHHKA; © -

IMOTICPCYHOC CCUCHUC. COOTBeTCTBeHHO, IIpu YMCHBIICHUHN OJINHBI ! B 4 pasa,
COIMPOTHUBJICHHUC TAKKC YMCHBIIHUTCSA B 4 pasa. TeHJIOBYIO MOIITHOCTBH MOZKHO

onpenenuts 1o popmyne: P=IU u U=IR  cnemosarensno P=I2R. Taxum
00pa3oM MoJIy4aeMm, 4TO TEIJIOBasi MOIIHOCTh HE U3MEHUTCS.

OtBerT: 32
3aganmue 18.
Pemrenue:

Pannyc okpy>XHOCTH IPHU ABMXKCHUH 3aPSHKEHHOW YaCTHIIBI B TICPIICHIUKYIIPHOM
MarHuTHOM IoJjie onpenensercs mo ¢dopmyne: R=mV/qB . A nepuona obGparieHus
0 OKPY>KHOCTH 3apsDKEHHOW YaCTHIIBI B IEPIICHANKYJIIPHOM MarHUTHOM ITOJIE TT0
dbopmyne: T=2tm/qB.

OTtBeTt:12
3aganmue 19.

Yuciio IpOTOHOB PAaBHO YMCITY 3JIEKTPOHOB: 92
Yucno HelTpoHOB=238-92=146



OtBeT: 92146
3aganmue 20.

CormacHo 3dKOHY paAHOAKTUBHOI'O paciiaga, OT ICPBOHAYAJIBHOI'O KOJIMYCCTBA

, 24
amunoaxtuBHbIX atoMoB Vo = 4+ 107 ocranercs 1*1024
p

N=No/2YT | cnemoBarenpHo 1%10%4= 4*](24*2V164

2VT=0V164 "1orna t= 328 cyTOK.

OtBerT: 328

3amanue 21.
Pemenne:

Yuciio HEUTPOHOB B SAPE - YKCIIO MPOTOHOB U YUCIIO AJIEKTPOHOB B aTOME PABHbI
MOPSAJIKOBOMY HOMEpPY 3JIeMEHTa.A 4yToObI y3HaTh YMCIIO HEUTPOHOB B TOM HJIU
MHOM HM30TOIIe, CIeAYyeT OT 00IIEr0o MacCOBOTO YMCIIa OTHATH YUCIO MPOTOHOB.
[Ipu 3axBaTe SAPOM aToma 3JIEKTPOHA MPOTOH B3aUMOJEHCTBYET C 3JIEKTPOHOM B
pe3ynbTare yero oopasyercs HeuTpoH. CienoBaTeiabHO, IPU 3aXBaTe SIPOM
AIIEKTPOHA YKHCIIO HEUTPOHOB B SJIp€ YMEHbIIIACTCS HA €IUHUILY.

3apsa aapa onpenesieTcs pa3HuIed MEXIy YMCIOM MPOTOHOB B SAPE U YUCIIOM
AJIEKTPOHOB B aTroMe. Tak Kak MPOTOHBI UMEIOT MOJIOKUTEIBHBIN 3apsi, a
AJIEKTPOHBI — OTPULIATENBHBIN 3apsijl, TO CYMMAapHBIN 3apsi aToMa MPU 3aXBATE
ANEKTPOHA YMEHBIIAETCS.

OtBeT: 12
3aganmue 22.
Pemrenue:

Jl71s1 Toro 4To0kI 10 rpaduKy 3aBUCUMOCTH KOOPAUHATHI Teja OT BpEMEHU HAUTH
CKOPOCTh TeJla B HEKOTOPBIM MOMEHT BPEMEHH, HEOOXOAMMO OTPEISTUTh TAHT€HC
yria HaKJIOHA rpaduka B COOTBETCTBYIoIIEH Touke. M3 rpaduka BugHO, UTO B
TEUEHME MEePBBIX JIBYX CEKYH]l TAHT€HC yTIJia HAKJIOHA YMEHbIIIAJICS,
COOTBETCTBEHHO, YMEHBIIIAIACH U CKOPOCTH IIApUKA. 3aT€M KOOpAUHATA IIapuKa
nepecTana MEHATHCS, @ 3HAYUT, HAUUHAsi C MOMEHTA BPEMEHHM 2 C, IIapUK
MTOKOMJICS.

OtBeT: 3
3aganmue 23.
Pemrenue:

1) Macchel BoJibl M BpeMeHH HcnapeHus BoJasl — Bepno. T.x 11t usmepeHus
CKOPOCTH UCHIApEHUs BOJbl, HEOOXOJIMMO 3HATh MACCY, T.€ KOJIUYECTBO U



BpEMsI UCIIAPEHUS 3aceKas ero.

2) Macchl Bozibl, BpeMEHHU UCTIapEHUSI BOJIbI M BIaKHOCTH B KOMHATE —
HegepHo. BnasxHOCTh KOMHATBI 3HATh HEOOSI3aTEIBHO.

3) OObema BOJBI U BpeMEHU UcIiapeHus Bojbl — BepHo. Macca cBsizana ¢
00béMOM o Gpopmysie m  pV, a T.K HEOOXOIUMO 3HATH MacCy,
CJIEIOBATEILHO U 00BEM.

4) Macchl BoJibl, Bp€MEHHU UCTIApPEHUSI BOJIbI M BIAKHOCTH B KOMHATE —
Hegepno. To ke camoe, uto u Bo 2-oM (IloBTOpsieTcs)

5) Macchl BoJbl, BpeMEHU HUCTIapeHUs BOJbI M 00beMa KoMHaThl — HeBepHo.
Hcnapenuie BobI HUKAK HE 3aBUCUT OT 00BEMa KOMHATHI.
OtBerT: 13
3ananue 24.
Pemienue:
1) Kpacnsie 3B€37161 — cambie ropsiurie. — HeBepHo. Camble Topsiune 3Be3/1bl 3TO
CHHUE.

2) 3BE3abI NPOAOIKAIOT (POPMHUPOBATHCS B HallleW ['anakTUKe U B HACTOsIIEe
Bpems. — BepHo.

3) B nexabpe CounHile yaansercs Ha MaKCUMaJIbHOE PACCTOSIHUE OT 3eMIIH. —
Hegepno. CounHile ynansercs Ha MaKCUMaJIbHOE PACCTOSIHUE B UIOHE.

4) HpI/I OIII/IHaKOBOI/IV CBCTUMOCTH rop:a4as 3B€31a UMCCT MCHBH_II/II/IVpaBMep,
HCXCIIN XO0JIO0AHasA. — BepHo.

5) Jlnana3oH 3HaYEHUW MAcC CYIIECTBYIONIUX 3BE3]I HAMHOTO IITUPE, YeM
JMarna3oH cBeTuMocTed. — HeBepHo. st Bcex 3BE3]1 Inana3oH CBETUMOCTH
3HAYUTEIBHO MPEBBIIAET MPEAEIIbl BO3MOKHBIX 3HAUCHUN Macc

OtseT: 24
3aganmue 25.

Pemenne:
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h() - BBICOTA, HAa KOTOpOﬁ BBIKJIFOYAKOTCA ABHUTAaTCIIN h]\/[ -
MaKCHUMaJIbHas BbBICOTA.

2 2 ’2
at 5-10 1
hy = - = =250m h,, = hy + V,t' - &

Vo=at=5- 10 = 50m/c,

, TIe

at' - Bpems, npu kotopom V =0

t= V__gVO = O_‘;: ~5¢ hy,=250+50-5— 98-5" _ 375m.
OtBer: 375
3ananue 26.
Pemenue:

Q =cmAt=cm(t2—11) - ( 92%103*160*10°*300 = 44160k = 44, 2K Ik

OrtBerT: 44,2

3aganmue 27.

E =k

r< - HaNpPsA>XeHHOCTb
ONndA KaXgoro 3apdna rno otgefibHOCTU

=y  E1=9*10°H/Kn
E+1=9*10°H/Kn

no T. KOCMHyCOB ILQU — \//1;‘.12 + IL‘;-ZZ - IL‘] * IL"z * COSx
KOCMHYC anbda a1o 8/12 (U3 pucyHka)
E=1.4* 10’

Otset: 1.4



