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CAMAPCKMW YHUBEPRPCUTET
MUHHUCTEPCTBO HAYKU U BBICIIEI'O OBPAZOBAHM S POCCUMCKON
®EJEPALINU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE YYPEKJIEHUE BBICILIEI'O OBPA3OBAHUSI
«CAMAPCKHUHN HAIIMOHAJIBHBIN UCCJEJTOBATEJbCKHUM
YHUBEPCUTET
UMEHU AKAJJEMUKA C. I1. KOPOJIEBA»

I[EMOHCTPAHI/IOHHBIﬁ BAPUAHT IIO ®U3UKE
HNHCcTpyKIuA 11 NOCTYNAKIIHMX

Bapuant tecra cocrouT m3 AByx yacted. IIpu BBIIOJIHEHMM BapuaHTa pa3pelacTcs
I10JIb30BATHCSl HENPOIPaMMUPYEMBIM KaJIbKYJIATOPOM. Bo BceX 3amaHusX, €ciay clienuanbHO He
OTOBOPEHO B YCIIOBUH, COIPOTUBIIEHUEM BO3/lyXa IPU JBUKEHUU TEN IPEHEOpEUb.

Hwuxe npuBeneHbl CIpaBOYHBIE JaHHBIE, KOTOPBIE MOIYT IPUTOJUTHCS BaM IIpU
BBITIOJIHCHUH PAa0OTHI.

I[eCﬂTI/I'{HbIe NMPpUCTABKHA

HaumenoBa | O6o3Haue | MHOKHTEIb HaumenoBa | O0o3Haue | MHOKHUTEIb

HHE HHE HHE HHE
rura r 10° CaHTHU c 10?2
Mera M 106 MUJIIA M 103
KHJIO K 10° MHUKPO MK 10 -°
TeKTO r 10 2 HaHO H 10°°
Jenu i 1071 ITHKO T 1012

Koncmanmeot

YHUCIIO TC n=314

YCKOpeHHue CBOOOIHOTO MaIeHUs Ha 3emiie g =10 m/c?

rpaBUTAIMOHHAS MOCTOSIHHAS
ra3oBas IOCTOSIHHAS
mocTostHHasA boneiiMana
MOCTOSIHHAs: ABOTaJIpo
CKOpPOCTb CBETA B BAKyyMe€

KO3 (UIIMEHT NPONOPIMOHAIBHOCTH B 3akoHe Kynona

MOJYJIb 3apsijia JIEKTPOHA

nmocrosgsuHas [1nanka

Macca 3emMiIu

Macca ComnHita

paccTostHue Mexay 3emiieid u CosHLIEM
MIPUMEPHOE YUCIIO CEKYH]T B TOTY

G =6,7-10'* H-m%/xr?
R = 8,31 JIx/(mons-K)
k =1,38-10"2% JIm/K
Na = 6-10%° monp*
c=3-108 m/c

1

k= =9-10° H-m? /Ki?

dne,
e=16-10"°Kn
h=6,6-10"3 JIx-c
6-10%* kr
2-10% kr
lae.~1510"m
310" ¢




Coomnowenue medxncoy paiuuHpIMu eOUHUUAMU

TeMIiepaTypa 0 K=-273,15°C
aTOMHAs CIUHUIIA MACCHI 1 a.em. =1,66-10"2" kr
1 aToMHast eIMHHUIIA MACCHI DKBUBAJICHTHA 931,5 M»B

1 57EKTPOHBOJIBT 15B=1,610"1° Ik

Macca wacmuy

3JIEKTPOHA 9,1:10 3kr ~ 5,510 *a.e.m.

IpOTOHA 1,673-10%" xr ~ 1,007 a.e.M.

HeHTpoHa 1,675-107%" xr ~ 1,008 a.e.Mm.

IInomnocmo

BOJIBI 1000 kr/m® napaduHa 900 kr/m>

poOKHu 250 kr/m ATIOMUHHUS 2700 kr/m®

npeBecuusl (cocHa) 400 kr/m® Kenesa 7870 xr/m>

KepOCHHA 800 kr/m° pTYyTH 13600 xr/m®
Yacts 1

Yacmo 1 codepocum 20 3a0anuii. K 3aoanusm 1, 2, 4-6, 8-11, 13, 14, 16, 17, 19, 20
oaemcs 4 sapuanma omeema, u3z KOMopPvIX MOAbKO 00UH Aeisiemcs npaguivhbim. K 3aoanuio 3
oaemcs 5 6apuanmog omeemad, U3 KOmMopuvlx MoabKo 064 AGNAOMCA NPAGUNbHBIMU. B 3a0anusax
7,12, 15, 18 neobxooumo x xasrcoou 6ykee nodobpams cOomeemcmayouwyo yugppy.

1.

Bbruucnute myTh, NpPOMACHHBIN TEIOM MO MHPsIMOM 3a BpeMs HaOIoAeHus, eciu Tpaduk
3aBUCHUMOCTH MTPOEKIIUU CKOPOCTHU T€JIa OT BPEMEHHU NMPUBEICH Ha PUCYHKE.

V., we
15
\
10 N
5
\\/

1 2 3 4 t, ¢
1) 15 2) 375w 3) 225m 4) 25w
2.

3aBHCHMOCTH KOOPJAMHATHI X Teja OT BpeMeHH uMeeT BU: X=20-6t+2t%. Uepes cKONBKO CEKyH
nocjie Hayaja oTcuera BpeMeHHU t=0 mpoekius BEKTOpa CKOpOCTH Ha ochb OX CTaHET paBHOMU
HYJH0?

1) 15c¢ 2) 2c 3) 3c 4) 5¢



3.

Ha pucynke npeacrapieHbl rpaQuKy 3aBUCUMOCTH MPOEKIIMU CKOPOCTHU OT BPEMEHHU ISl TPeX
TeJ, ABWXKyHmXcs BaAosib ocu Ox. Mcnonb3ys nanHbeie rpaduKku, BHIOEPUTE U3 MPEIOKEHHOTO
MIEPEYHsI JIBa BEPHBIX YTBEPKICHUS.

v, M/c
L1 _!_:’(';F
| L1 |
30 -_L—
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10 ‘\\' T
04— |
11012 _>§0_ 40150 t,c
-10 P
L[ ASON

1) Bce Tpu Tena Havalu IBH)KEHHE M3 OJHOTO MYHKTA.

2) Teno (3) ABUKETCS ¢ HAUOOJBIIUM 10 MOJYII0 YCKOPEHUEM.

3) Teno (3) ¢ Hauana HaOMIOACHUS IBUKETCS B OTPULIATEILHOM HampaBieHuu ocu OX.

4) YpaBHEHHE 3aBUCUMOCTHU MPOCKIIMUA CKOPOCTH OT BpeMeHu Jytst Tena (1) umeer Bui vx=15+t.
5) B teuenwue nepsoix 20 ¢ Tesno (2) npoiiaer myth 300 M.

4.

bpycok Maccoit M=300 r coeaumHeH HUTbIO ¢ rpy3oM Maccod m=200 r HeBecOMOW U
HEPaCTsHKUMON HUTHIO, TIEPEKUHYTOU 4Yepe3 HEBECOMBIN OJIOK (CM.pUCYHOK). Bpycok ckomb3uT
6e3 TpeHHUs 110 HEMOJBIKHOM HAKIOHHOH IIOCKOCTH, cocTapisiomeii yron 30° ¢ ropusonTOM.
Uemy paBHO ycKOpeHHUE rpy30B?

m

1) 1wm/c® 2) 2,5m/c® 3) Swm/c®  4) Twm/c?
5.

Mansunk Macco# 50 Kr, CTOS Ha TJIaJKOM JbIy, OpocaeT rpy3 maccoii 8 kxr mox yriaom 60° k
TOPU30HTY CO CKOPOCTHIO 5 M/c. Kakyro ckopocTh mproOpeTeT Malbuyuk?

1) 5,8wm/c 2) 1,36m/c 3) 0,8wm/c 4) 0,4 wm/c
6.

UeMy paBHA BHITAJIKMBAIONIAs CHIIA, IEHCTBYIONIAsS HA MeTaIMUecKuii map o6bemoM 1 M3, ecrm
OH MOTPYXEH B BOAY MOJTHOCTHIO?

1) 10xH 2) 1xH 3) 100H 4) 500H



OnHoaTOMHBIM uAeanbHbld Ta3 B KoauuectBe 0,04 Moyib, HAXOIAIIMKICA B COCyAE TOJ
NOJIBUKHBIM MOPILHEM, M30TEpMUYECKU paciuupsiercs npu temmeparype 450 K. Macca raza B
COCYyZIe OCTaeTCs HEM3MEHHOM.

YCTaHOBHUTE COOTBETCTBHUE MEXAY (PU3NYCCKUMHU BEIMYMHAMH, XAPAKTEPU3YIOMIUMH Ta3, U
dbopMynamMu, BeIpaXXalOIIMMU UX 3aBUCUMOCTh OT o0bema V rasa.

K kaxmol mo3umuM MepBOro CTONOMA MOJOEPUTE COOTBETCTBYIOIIYIO IMO3UIIMI0 W3 BTOPOTO
CTOJIOIA W 3aMMIIUTE B TAOIHITYy BIOpaHHBIC IU(PHI TI0JT COOTBETCTBYIOIIMMHU OYKBaMHU.

OU3NYECKUNE BEJIMYMHBI XapakTep U3MEHEHUs
A) Hasnenue raza p(V) 1 149,58 2) 27
b) Buytpennss sneprus raza U(V) ) V )
3) 224,37 4) 18V

8.

Wneanwhsiii ra3 coBeprmn padoty 300 [Ix. [Ipu sToM BHYTpeHHsIst 2Heprus yBenuumiaack Ha 300
x. B aTroM npouecce ras

1) otman 600 dx

2) otman 300 JIx

3) nmomyumn 600 Tx

4) He OTIAaBaAJ ¥ HE TIOJTyYall TeIUIOTHI

9.

Ha PUCYHKE HPCACTABJICH rpa(pm( 3aBUCUMOCTH TEMIICPATYPBbI OT HOJIYUYCHHOI'O KOJIMYCCTBA
TEIUIOTHI IS BEIIECTBA MAacCOHU 2 KT. HCpBOHa‘-IaJ'IBHO BCIICCTBO HAXOJUJIOCH B TBEPAOM
COCTOSAHH M. OHpe)IeJ'II/ITe YACIbHYIO TCIUIOTY IJIaBJICHHUA BCIICCTBA.
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1) 30x[x/xkr 2) 25 xJDx/kr 3) 28 kJIx/kr 4) 35 xJIx/kr
10.

[Ipu rapMoHMYECKMX KoJeOaHMAX Tena C IMKIMYECKOM YacToToil 5 paja/c MakcuMaabHOE
yckopenue paBHo 1,5 m/c?. KakoBa aMmmTya Konebanuii Tena?



1) 7em  2) 6cm 3) 3cm 4) 4,5cm
11.

JlBa MalleHbKMX IIapuKa, 00JalalouMX 3apsajaMHu i=q U (2=-(, HaXOJATCS Ha PACCTOSIHUU T
JIpYyr OT Apyra ¥ HpUTArMBaroTCs ¢ cuinou F. KakoBa cuia 371€KTpOCTaTHYECKOrO0 IMPUTSKEHUS
JBYX APYTUX IIApPUKOB C 3apsaaMu (3=30 M (4=-0, HAXOAALIMXCS Ha PACCTOSHUM 3r ApPYyr OT

apyra?
1) 3F 2) 9F 3) FI3 4) FI9

12.

[Tocne Toro, KaKk IJIOCKUI BO3IYIIHBIM KOHAEHCATOP 3apsIAMIICS, €r0 OTKJIIOUMWIA OT UCTOYHHKA
TOKa, a 3aT€M YMEHBIIWJIN PACCTOSHHUE MEXIy €ero mactuHamu. Kak npu 3ToM H3MEHATCA
AIIEKTPOEMKOCTh KOHJICHCATOPA, €r0 SHEPTHsl U HAIPSHKEHHOCTD TOJISI MKy €ro OOKIagKaMu?
K kaxnoll mno3uuuu mepBoro crojdua Nog0epuTe COOTBETCTBYIOLIYIO MO3UILUI0 BTOPOIO U
3aMyOIMTe B TAOIUIYy BRIOpaHHBIC IIU(PHI IO COOTBETCTBYIOMIMMHU OYKBaMHU.

OU3NYECKUE BEJIMUMHBI NX NSMEHEHUE
1) DiIeKTPOEMKOCTh KOHICHCATOPA 1) yBenuuutcs
2) DHeprust KOHICHCATOpa 2) YMEHBIIUTCS
3) HanpsixeHHOCTB 10JI1 MKy OOKIIaKaMU 3) HE UBMEHUTCS
A b B

13.
Hcrounnk toka, 9JIC koroporo 5 B 3ambikaercst onuH pa3 Ha conpoTusieHue 4 Om, a Apyrou —

9 OMm. B 06oux CIydyadx Ha BHCIIHEM COITPOTUBJIICHHMU BBIACIACTCA OAMHAKOBAA MOIIHOCTE.
quy PaBHO BHYTPCHHEC COIIPOTUBJIICHHUC HCTOYHHUKA?

1) 30m 2) 90m 3) 40m 4) 60m
14,

B cxeme, n3o0paskeHHON Ha PUCYHKe, CHIIa TOKa, TEKyIIero uepe3 compoTuBieHne Ri=1 Ow,
paBHa [1=1 A. Kakas TeruioBast MOIITHOCTh BBIIETISIETCA HAa cOMpoTuBIIeHnH Ro=2 Om?

R || R

1) 2Br 2) 0,5Bt 3) 3Bt 4) 0,67 Bt




15.

3apsokeHHasi 4YacTHIla, HMMEIOLAsi IOJOKUTENbHBIN 3apsii (, JIBUXKETCA MEPHeHIUKYISPHO
JIMHHUSM WHIYKIIMM MarHUTHOrO TOJISI N0 OKpYKHOCTH paauyca R ¢ mepuomom T. Moaynb
UMITYJIbCA YaCTHUIIBI paBEH p. YCTAaHOBHUTE COOTBETCTBHUE MEXKIY (U3MUYECKUMHU BEIIMYMHAMH U
dopMmynaMu, BBIpOXAIOUIMMH HX B JaHHOM 3amade. K Kaxkmoll mo3unmu mepBoro crojidua
noi0epuTe COOTBETCTBYIONIYIO TO3HUIMIO K3 BTOPOrOo CTOJOLA M 3alUIINTe B TaOIUIly
BBIOpaHHBIE IIUQPHI 10T COOTBETCTBYIONIMMHU OYKBaMHU.

OU3SNYECKHNE BEJIMYMHBI OOPMVIJIbI
A) Macca yactuibl p-R p p-T 2T
1) — 2) — 3) 4)
b) Moaynp MHIYKIIMM MarHUTHOTO TOJIS q q-R 27-R p-R
Al|b
16.

OOBeKTUB NPOEKIMOHHOIO anmnapara umeer (pokycHoe pacctossHue 20 cM. DKpaH pacroyiokeH
Ha paccTosHUU 1 M oT 0ObekTHBa. ONpeneauTe pacCTOsHUE OT IpeIMeTa 10 00bEKTHBA.

1) 045m 2) 02lm 3) 025m 4) 09wm
17.

Onpenenure IMHY BOJHBI JUIA JIMHUM B JU(PPAKIIMOHHOM CIHEKTpE TPEThEro MOopsaKa,
COBIIQJIAIONIEH C IMHKUEH CIIEKTpa YeTBEPTOro MOpsaKa C IJIMHOU BOJIHBI 510 HM.

1) 340um 2) 383uM 3) 680um 4) 765 HM

18.

ATOM BOJIOpOJia MPH IEPEX0Jie B OCHOBHOE COCTOSIHME E1 M3 BO30YXKJIEHHOIO COCTOSHUS E2
usny4daer GporoH. Uemy paBHBI AJIMHA BOJHBI U MOAYJIh UMITyJIbca 3TOTO (oTOHA? Y CTaHOBUTE
COOTBETCTBUE MeXAYy (PU3NYECKUMHU BENTUYMHAMH U (DOpMyIamMH, MO KOTOPBIM HX MOXHO
paccuntath. K KaxJI0¥ mo3uuuu mnepBoro croilua mnoadepuTe COOTBETCTBYIOIIYIO IMO3UIIMIO
BTOPOTO U 3aMHINNTE B TAOIHILY BEIOpaHHBIE IIU(PHI O] COOTBETCTBYIOIIUMHU OYKBAMH.

OU3NYECKAA BEJIMUMHA | ®OPMVIIA

A) liunaa BOJHBI OTOHA 1) E,-E 2) E, -

h
b) Moayns umnysnsca poroHa he h

£




19.

AKTHBHOCTb HEKOTOPOT'O MpenapaTa yMeHbIlaeTcs B 2,5 pa3a 3a 7 CyTOK.
Haiinure nepuon nomypacnana.

1) 58cyr 2) 6,3cyr 3) 7.3cyr 4)  53cyr
20.

[Ipy nomomu MuUIMAMIEpPMETpa H3MEPAETCS TOK B HEKOTOPOM 3JIEKTPUYECKOM LIETH.
Munnuamnepmerp u300paxEéH Ha pucyHke. Uemy paBeH TOK B IE€NH, €CIM HOTPELUIHOCThH
IPSIMOIO0 M3MEPEHHUS] TOKA COCTaBISET IOJOBHHY ILIEHBI JAejeHUus Muumuamnepmerpa? OTBer
NpUBEANUTE B MUJLTUAMIIEPaX.

200 30
10 'J'J'A'E-u

n\y&w
o’

O

N
40

1) (26x)mMA  2) (23,0x0)md 3) (26,0£02)mA 4) (26+01) md

Yacts 2
B 3a0anusax 21-26 omeemom s6nsemcs yucio, pagHoe 3HaueHuro uauyecKol enuduHbl
6 coomeemcmeyowen eounuye uzmepenus. Kaocoyio yugpy u 3HaK «MUHyc», eciu 4ucio
ompuyamenvHoe, nuwiume ¢ 0moeibHou Kiemouxe. EOunuyvl usmepenus gusuyeckux eenudun
nUcamo He HYICHO.

21.

O06beM BOJ0pO/1a, B3SITOTO B KOJMYECTBE 3 MOJIb, B 3aKphITOM cocyae npu Temnepatype 300 K u
JIaBJIEHUH p1 paBeH 3 1. YeMy paBeH 00beM KHCIOPOa, B3ITOrO B KOJMUYECTBE 3 MOJIb, IPU TOM
e TeMIeparype U ToMm xe naBieHuu? MonspHas macca Bogopoaa 0,002 xr/mosnb, MosspHas
macca kucnopoaa 0,032 kr/Moib.

OrtBer: I
22.

Boxy maccoii 100 r ipu Temmeparype 12°C momecTumy B KalopuMeTp, T/ie HAXOAUICA e HpH
temneparype munyc 5°C. Ilocnme ycTaHOBJIEHHS TEMIOBOTO PABHOBECHS, TEMIEpaTypa Iba
nossicunack g0 0°C, HO Macca IbJa He U3MeHMIAch. IIpeHebperas MoTepsaMH Telia, OlEeHHTE,
KakoBa Obljla HayaJbHAsl Macca JibJla B KaJOPUMETPE.

VnenbHas TemmoemkocTs nbaa 2100 JIx/(xr-°C), ymenpHas TermmoemkocTs Boael 4200
JIx/(xr-°C).



Ortser: KT

23.

DJIeKTPOH, JIETEBIINKA TOPU30HTAIBHO CO CKopocThio 1,6 Mwm/c, Bieren B OAHOPOJHOE
AIIEKTPUYECKOE T0JIe HampsbkeHHOCThI0 90 B/cM, HampaBlieHHOE BEpPTHKAIBHO BBepX. Uemy
OyZIeT paBHA CKOPOCTb 3J1eKTpoHa uepe3 1 He. OTBET OKpyriIuTe A0 LENO0ro Yucia.

OrtBer: -10% m/c

24.

JlBa HEOOJBIINX TeJia OJHOBPEMCHHO HAYMHAIOT COCKAJb3bIBaTh C KPAaeB HICATBHO TIIAIKOM
noxycdepsl paxuycom 90 cM HaBcTpedy Apyr Apyry. [Ipoucxomut abcomoTHO HEYIIpyTuil yaap,
1ocJie KOTOPOro Tejia MPOJOJDKAIOT JBHraThcsi BMecTe. Haiiiure MakCHMMalbHYIO BBICOTY
noJbeMa TeJl TIOCJIe yaapa, €CIIU OTHOIICHUE UX MAacC my/ma=2.

OrtBer: cM
25.

KonebaTenbHbIli  KOHTYp, COCTOAIIMH W3 KATYIIKA HWHIYKTUBHOCTH W BO3IYLIHOTO
KOHJIEHCATOpa, HaCTpoeH Ha AnuHy BOIHbI M=300 M. [Ipu 3TOM paccrosiHue MeXIy IIaCTUHAMU
konzaeHcatopa d1=4,8 Mm. Kakum 10KHO OBITH 3TO PaccTOsHUE, YTOOBI KOHTYP ObLT HACTPOCH
Ha JJTUHY BOJIHBI A2=240 M?

Ortser: MM
26.

Onpenenure nepuo 1 oOpamieHus JIEKTpOHa B aTOME BOAOPO/Ia Ha TPEThe OOpOBCKOI opOuUTe.
OTBeT OKpPYTAUTE 0 LIEJOr0 YHCIA.
[Tpumeuanue: paspelieHHble OpOUTHI B Teopuu bopa AOMKHBI YAOBIETBOPATH IpaBUIIaM

h
KBAHTOBAaHUI M-v-IF=nN- 2— , TI€ M - Macca 3JICKTPOHa, h - mocrosinnas HJ'IaHKa, N - TJIaBHOE
T

KBaHTOBOE 4MCIO (HOMEp YpOBHS M HOMep OpouTHI). Pamuyc mepBoii G0pOBCKOil OpOUTHI paBeH
r1=0,528-10"1%. OTBeT OKpyrIMTE /10 HENOTO YHCHA.

OtBer: 10 ¢



OTtBeThI YacTh 1

1 2 3 4 5 6 7 8 9 10 11 12
2 1 25 1 4 1 13 3 2 2 3 123
13 14 15 16 17 18 19 20
4 2 32 3 3 31 4 1

OTBeThI YacTh 2
21 22 23 24 25 26
3 0,48 2 10 7,5 4




PHYSICS DEMO VERSION
Instructions for applicants
The test version consists of two parts. When performing this option, you can use a non-

programmable calculator. In all tasks, unless specifically specified in the condition, the air
resistance during the movement of bodies is ignored.

Below you will find some background information that may be useful for your work.

Decimal prefixes

Name Designation Multiplier Name Designation Multiplier
giga G 10° centi c 102
mega M 10°© milli m 103
kilo K 10°3 micro I 10 -
hecto h 102 nano n 10°°
deci d 10! pico p 10-12" 12
Constants
T 3.14
Gravitational acceleration on Earth g =10 m/s?

gravitation constant
Molar gas constant

Boltzmann constant
Avogadro’s number

G =6.7-10-117* N-m?% kg?
R =8.31J/(mol-K)
k=1.3810-2322J/K

Na Na = 6-10% mol*

speed of light c=3-10® m/s
. -1 _9.10°
Coulomb constant slawk 4meg 9:10°109
N*m? /CI?
Charge of electron e=1,6-10"Cl

Planck’s constant

h=6,6-103*J*s

Earth mass 6-10101024 kg
Solar mass 2:10% kg

Mean distance — Earth to the Sun 1au~1.5-10% m
1 year 3-1010"s

Ratio between different units of

temperature 0= K-273,15°With
atomic mass constant 1la.em.=1,66-10"2" kg
1 atomic mass unit is equivalent to 931,5 MeV

1 electronvolt 1eV=16-10"1°J.

the particle Mass
electron

proton
neutron

9.1.10°%kg ~ 5,5-10* a.e.m.
1,673-10%’kg ~ 1,007 a.e.m.
1,675-10%’kg ~ and 1,008.e.m.




The density

water 1000 kg/m?® paraffin 900 kg/m?

cork 250 kg/m® aluminum 2700 kg/m?3

wood (pine) 400 kg /™3 iron 7870 kg/™

kerosene 800 kg/™ mercury 13600 kg/m3?®
Part 1

Part 1 contains 20 tasks. To tasks 1, 2, 4-6, 8-11, 13, 14, 16, 17, 19, 20 there are 4 possible
answers, of which only one is correct. For task 3, 5 possible answers are given, of which only two
are correct. In tasks 7, 12, 15, and 18, you need to match each letter with the corresponding
number.

1. Calculate the path traveled by the body in a straight line during the observation period, if the
graph of the dependence of the projection of the body's velocity on time is shown in the figure.

Vx . M/C
15
N
10 N
5
\\./

1) 15m 2) 375 3) 225m 4) 25m
m

2.
The time dependence of the x-coordinate of the body is as follows: x=20-6t+2t22. How many
seconds after the start of time t=0, the projection of the velocity vector on the Ox axis becomes

zero?

1) 15c¢ 2) 2c 3) 3c 4) 5¢

3.

The figure shows graphs of the dependence of the velocity projection on time for three bodies
moving along the X axis. Using these graphs, select two correct statements from the list.
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1) All three bodies started moving from one point.

2) The body (3) moves with the greatest modulo acceleration.

3) The body (3) moves in the negative direction of the Ox axis from the beginning of observation.
4) The equation of the velocity-time projection for a body (1) has the form hxx=15+t.

5) During the first 20 seconds, the body (2) will travel 300 m.

4,
A bar weighing M=300 g is connected by a thread to a load weighing t=200 g by a weightless and
non-stretchable thread thrown over a weightless block (see figure). The bar slides without friction

along a fixed inclined plane that makes up an angle of 30° with the horizon. What is the acceleration
of cargo?

m

1) 1m/s® 2) 25m/s? 3) 5m/s? 4) 7m/s?

5.

A boy weighing 50 kg, standing on smooth ice, throws a load weighing 8 kg at an angle of 60° to
the horizon at a speed of 5 m/s. How fast will the boy get?

1) 58m/s 2) 136m/s 3) 08m/s 4) 04m/s
6.

What is the buoyant force acting on a metal ball with a volume® * ™3 if it is completely submerged
in water?

1) 10kN 2) 1kN 3) 100N 4) 500N



A monatomic ideal gas in the amount of 0.04 mol, located in a vessel under a movable piston,
isothermically expands at a temperature of 450 K. The mass of gas in the vessel remains
unchanged.

Establish a correspondence between the physical quantities that characterize the gas and the
formulas that express their dependence on the volume V of the gas.

For each position in the first column, select the corresponding position from the second column
and write down the selected numbers under the corresponding letters in the table.

PHYSICAL QUANTITIES Nature of change

A) Gas pressure p (V) 1) 149,58 2) 27

B) Internal energy of the gas U (V) 3) 22"4 37 4 18V

A B

8.

An ideal gas has done 300 joules of work. At the same time, the internal energy increased by 300
joules. In this process, gas is used

1) gave 600 Joules

2) gave 300 Joules

3) received 600 joules

4) did not give or receive heat

9.
The figure shows a graph of the temperature dependence on the amount of heat obtained for a

substance weighing 2 kg. Initially, the substance was in a solid state. Determine the specific heat
of melting of the substance.
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1) 30ki/kg 2) 25KJ/kg 3) 28KJ/kyg  4) 35kkg
10.

For harmonic vibrations of a body with a cyclic frequency of 5 rad / s, the maximum acceleration
is 1.5 m /52, What is the amplitude of body vibrations?

1) 7cm 2) 6cm 3) 3cm 4) 45cm
11.



Two small balls with chargesqi=q andq.=-gare located at a distance r from each other and are
attracted with a force F. What is the force of electrostatic attraction of two other balls with charges
093=3049 Jand g4=-q0, located at a distance of 3r from each other?

1) 3F 2) 9F 3) FI3 4 F9
12.

After the flat air capacitor was charged, it was disconnected from the current source, and then the
distance between its plates was reduced. How will the electrical capacity of the capacitor, its
energy, and the field strength between its plates change?

For each position of the first column, select the corresponding position of the second column and
write down the selected numbers under the corresponding letters in the table.

PHYSICAL QUANTITIES THEIR CHANGE
1) The electrical capacity of the capacitor 1) increases
2) The energy of the capacitor 2) decreases
3) The field strength between the plates 3) does not change
A B C

13.

A current source with an EMF of 5 V is closed once to a resistance of 4 ohms, and the other time
to 9 ohms. In both cases, the same power is allocated to the external resistance. What is the internal
resistance of the source?

1) 3ohms 2) 9ohms 3) 4 o0hms 4) 6 ohms
14,

In the diagram shown in the figure, the current flowing through the resistance R11=1 ohms is 11;=1
A. What is the thermal power released at the resistance R2,=2 ohms?

R [ | R

1) 2w 2) 05W 3) 3w 4) 0.67W

15.



A charged particle with a positive charge g moves perpendicular to the magnetic field induction
lines along a circle of radius R with period T. The particle’s momentum modulus is p. Establish a
correspondence between physical quantities and the formulas that express them in this problem.
For each position in the first column, select the corresponding position from the second column
and write down the selected numbers under the corresponding letters in the table.

PHYSICAL QUANTITIES OF FORMULA
A) Mass of the particle 1) R ) 2 3y 2L gy 22T
B) the Modulus of the magnetic field a "qR "2mR 7 pR
A|lB
16.

The lens of the projection device has a focal length of 20 cm. The screen is located at a distance
of 1 m from the lens. Determine the distance from the subject to the lens.

1) 045 2) 021 3) 025m 4) 09m
m m

17.

Determine the wavelength for a line in the third-order diffraction spectrum that coincides with a
fourth-order spectral line with a wavelength of 510 nm.

1) 340nm 2) 383nm 3) 680nm 4) 765nm
18.

A hydrogen atom emits a photon when it passes to the ground state Eg; from the excited state Eg».
What is the wavelength and momentum modulus of this photon? Establish a correspondence
between physical quantities and the formulas that can be used to calculate them. For each position
of the first column, select the corresponding position of the second column and write down the
selected numbers under the corresponding letters in the table.

PHYSICAL QUANTITY FORMULA
E2,-E E2 — ,el1hE
A) Photon wavelength 1) zC L_elc?) zhe 1
hc h

B) Photon momentum modulus | 3)

E;—Eg; g1~ E2-El1;-E;

19.

The activity of some drug decreases 2.5 times in 7 days.
Find the half-life.



1) 58days 2) 6.3days 3) 7.3days 4) 5.3 days
20.
A milliammeter measures the current in an electrical circuit. The milliammeter is shown in the

figure. What is the current in the circuit if the error of direct current measurement is half the price
of dividing a milliammeter? Give the answer in milliamps.
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1) (26+)mA  2)  (23.0,0 3)  (26.0,0 4) (26 +0.1) mA
+0.1) mA +0.2) mA

Part 2
In tasks 21-26, the answer is a number equal to the value of a physical quantity in the
corresponding unit of measurement. Each digit and minus sign, if the number is negative, write in
a separate box. You don't need to write units of measurement for physical quantities.

21.

The volume of hydrogen taken in the amount of 3 mol in a closed vessel at a temperature of 300
K and a pressureofp1 is 3 I. What is the volume of oxygen taken in the amount of 3 mol at the same
temperature and pressure? The molar mass of hydrogen is 0.002 kg/mol, the molar mass of oxygen
is 0.032 kg/mol.

Answer: _ L

22.

Water weighing 100 g at a temperature of 12°C was placed in a calorimeter, where ice was located
at a temperature of minus 5°C. After establishing thermal equilibrium, the ice temperature rose to
0°C, but the mass of the ice did not change. Ignoring the heat loss, estimate what was the initial
mass of ice in the calorimeter.

The specific heat capacity of ice is 2100 J/(kg *°S), the specific heat capacity of water is 4200
J(kg*°S).

Answer: _kg
23.

An electron traveling horizontally at a speed of 1.6 Mm / s flew into a uniform electric field with
a strength of 90 V/cm, directed vertically upwards. What will be the electron velocity in 1 ns?
Round the answer to an integer.



Response: 10°m /s
24,

Two small bodies simultaneously begin to slide off the edges of a perfectly smooth hemisphere
with a radius of 90 cm towards each other. There is a completely inelastic impact, after which the
bodies continue to move together. Find the maximum lifting height of bodies after impact, if the
ratio of their masses mi1/t2,=2.

25.

The oscillating circuit consisting of an inductor and an air capacitor is tuned to the
wavelength;A1=300 m. In this case, the distance between the capacitor plates di=4.8 mm. What
should this distance be so that the contour is tuned to the wavelength,A2=240 m?

Answer: mm
26.

Determine the period of rotation of an electron in a hydrogen atom in the third Bohr orbit. Round
the answer to an integer.
Note: The allowed orbits in Bohr's theory must satisfy the quantization rules m-vvv-r=n--

h . . , . .
— where m is the electron mass, h is Planck’s constant, and n is the principal quantum number

(level number and orbit number). The radius of the first Bohr orbit is r1=0.528 x 10-10"°’m. Round
the answer to an integer.

Answer: * 10-15 seconds ™ ¢



Answers part 1

1 2 3 4 5 6 7 8 9 10 11 12
2 1 25 1 4 1 13 3 2 2 3 123
13 14 15 16 17 18 19 20
4 2 32 3 3 31 4 1

Answers part 2
21 22 23 24 25 26
3 0,48 2 10 7,5 4




