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BeiBoaHoii dTan. 3agaua 1.

Merannuyeckuil mapuk, yrnaBmui ¢ BbICOTBI 20 M Ha JIOCKY M OTCKAKHMBAET OT HEC C
norepeit 25% ckopoctu. Uepe3 CKONBKO CEKyHJ IOCIE OTCKOKA LIAPUK BTOPOHM pa3s
yHnaJieT Ha JOCKy?

First level tasks. Task 1.

A metal ball, which fell from a height of 20m on the table, bounds of it with the loss of
25% of the speed. After how many seconds after the bound the ball a second time will
fall on the board?
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BriBoaHolM dTan. 3agava 2.

K xoHIIamM HEBECOMOI HEPACTSKUMOI HUTH, IEPEKUHYTOMN Yepe3 HETOBUKHBIN OJIOK
0e3 TpeHus B ocH, mojBemIeHsl rpy3sl Maccamu ml = 0,5 kr 1 m2 = 0,3 kr. Yemy paBHO
YCKOPEHHE, C KOTOPbIM JBUKETCS BTOPOM Tpy3?

First level tasks. Task 2.

Two loads (m1 = 0.5 kg and m2 = 0.3 kg) are suspended to the ends of weightless
inextensible cord thrown over a fixed unit without a friction in axis. What is the
acceleration, with which the second load is moving?
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BeiBoanoil dTamn. 3agaua 3.

C BepIIMHBI HAKIIOHHOH TUIOCKOCTH BBICOTOW 5 M M YTJIOM HaKJIOHA K TOPU30HTY 45°
HAaYMHAET COCKaIb3bIBATh TENO. ONpeienuTe CKOPOCTh Tela B KOHIIE CITyCKa, €CIn
ko3 puieHT Tpenus tena o miockocts 0,19.

First level tasks. Task 3.

A body starts to slide from the top of the inclined plane with the height of 5 m and
inclination angle to the horizon of 45°. Determine the speed of the body at the end of
the slide, if the friction coefficient between the body and the plane is 0.19.
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BeiBoaHoili dTan. 3agaua 4.

YenoBek maccoit 60 Kr, CTOS Ha KOHBbKaX, TOPU30HTAILHO OpocaeT mepen coboi rpy3
Maccoi 2 KI' cO CKOPOCThIO 3 M/C, a caM OTKaThIBaeTCs Ha3ad. Uepe3 CKONBKO CeKYH]I
nocJje Opocka 4eJIOBeK OCTaHOBUTCS, €CJIU KOd(PGUITMEHT TpeHuUs: KOHbKOB o jex 0,017

First level tasks. Task 4.

A man weighing 60 kg, standing on the skates, horizontally throws beside himself a 2
kg weight with a speed of 3 m/s, and rolls back. After how many seconds after throwing
the man will stop if the friction coefficient between the ice and the skates is 0.01?
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BeiBoanoii dTan. 3agaua 5.

Ha kaxoii rimyOuHe naBieHue Bojabl B 3 pasza Oosbiine armochepHoro, papaoro 100 kIla?

First level tasks. Task 5.

At what depth the water pressure is 3 times greater than the atmospheric, if the
atmospheric is 100 kPa?
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BeiBoanoii dTan. 3agaua 6.

Ha HakJIOHHOM ITOCKOCTH C YIJIOM HakJioHa 30° MOKOUTCS OPYCOK C IPUBSA3aHHOU
HUTHIO. [Ipy KaKkoi cuiie HATSKEHUST HUTH OPYCOK CABUHETCS C MECTA, €CJIA MOTIHYTh
3a HUTh BHM3 TakK, 4YTO OHa OyJeT mapajuiesibHa IIockocTr? Macca 6pycka 0,5 kT,

KO3 (PHUITMEHT TPEHUS CKOJILKEHUS OpyCKa O TUIOCKOCTh paBeH (0,7, ycKopeHue
cBOGOIHOTO Tamenus 10 m/c.

First level tasks. Task 6.

A bar with attached thread rests on the inclined plane with the inclination angle of 30°.
Determine the funicular force when the bar moves out of its location if you pull the
thread down parallel to the plane. The bar weight is 0.5 kg, the friction coefficient
between the bar and the plane is 0.7, the acceleration of gravity is 10 m/c’.
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BeiBoaHoili dTan. 3agaua 7.

Koneco paauyca 1 M katutcs 6€3 MpocKaib3bIBaHUS 110 TOPU3OHTAIBHOM MOBEPXHOCTH
co ckopocThio 1 M/C. Haliaute MakcuManbHYyI0 CKOPOCTh TOUKH, JI€KalIeil Ha Kojece.

First level tasks. Task 7.

A wheel (radius 1m) is rolling without slipping on the horizontal surface at a speed of 1
m/c. Find the maximum speed of the point lying on the wheel.
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BeiBoaHoii dTan. 3agaua 8.

Msta maccoit 100 r, geTsiumii co CKOpocThio 2 M/c, moiimMaH Ha jeTy. KakoBa cpemansis
cuia yaapa Ms4a o pyKy, eciid oH octaHoBuiics 3a 0,02 ¢?

First level tasks. Task 8.

A ball with the weight of 100 g, which flew at a speed of 2 m/s, was caught on the fly.
What is the average force of the ball impact on the hand if it stopped in 0.02 s?
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BeiBoaHoi dTan. 3agaua 9.

Kakyro MuHUMansHy10 paboTy HaJl0 COBEPIUTh, YTOOBI BHIKAYATh HA TIOBEPXHOCTh
o 2 o
3eMJIM BOJY, HAIOJIOBUHY 3alOJIHSIONIYIO OacceitH miomaapio 10 M~ u riryouHoi 2 m?

First level tasks. Task 9.

What is the minimum effort to pump the water on the ground from the pool with the
area size of 10 m* and the depth of 2 m? The water fills the pool halfway.
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BuiBoaHoil dTamn. 3agaua 10.

3a 2,5 ¢ npSAMOJIMHEMHOTO PaBHOYCKOPEHHOTO JBUKEHHSI TeI0 mpouuio 40 m,
YBEJIMYHB CBOIKO CKOPOCTH B 3 pa3a. Onpenenure Ha4aJIbHYyI0 CKOPOCTh Tela.

First level tasks. Task 10.

A body passed 40 m during 2.5 seconds of in-line uniform acceleration and increased its
speed by 3 times. Determine the initial velocity of the body.
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3aveTHbId 3TAN. 3aga4a 1.

C xakum YCKOPCHHUEM ITOAHUMAIOT I'Py3 Ha BEPCBKE, €CJIN €€ HATAKCHUC YBECIINYNIIOCH
BTPOC 110 CPABHCHHUIO C HATSKCHHUECM, CO3/IaBACMbIM I’py30M?

Second level tasks. Task 1.

Somebody lifts the load on the rope with the acceleration. What is the acceleration if
tension of the rope increased by 3 times compared to the tension created by the load?
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3aveTHblid dTan. 3aga4a 2.

ABTOMOOWMJIb Maccoit 2 T, IBUTABIIMICS CO CKOPOCTHIO 36 KM/4, OCTAaHOBHJICS, TIPOU/IS
MocJjIe Hayayia TOPMOKEHUS IMyTh 25 M. OnpeaenuTe BeTUYUHY TOPMO3SIIEH CHITBI.

Second level tasks. Task 2.

A car weighing 2 tons was moving with a speed of 36 km/h and stopped. The length of
brake path is 25 m. Determine the value of the braking force.
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3aveTHbIi dTaN. 3aaa4a 3.

. 2
YckopeHue Tena cHavasa JIMHEHHO YBEIMYUBaIoCh OT HyJis 10 4 M/C” 3a Bpemsi 2 ¢, a
3aTeM JIMHEMHO YMEHBIIAJIOCH A0 HyJA 3a BpeMs | ¢. Kakoi MakCuManbHON CKOPOCTH
JIOCTUTIJIO TEJIO?

Second level tasks. Task 3.

Firstly, acceleration of the body linearly increased from zero to 4 m/s* in 2 s, and then
decreased linearly to zero in a time of 1 s. What is the maximum speed that the body has
reached?
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3aveTHbId JTaN. 3a5a4a 4.

Macca maneTsl coctaBiseT 0,2 0T Macchl 3eMITH, TUAMETP TJIAaHEThI BTPOE MEHBIIIE,
yeMm auameTp 3emin. YUemy paBHO OTHOIIEHUE TIEPUOI0B OOPAIICHHS HCKYCCTBEHHBIX
CITyTHUKOB TUIAHETHI M 3€MIIH, JBUTAIONIUXCS TI0 KPYTOBBIM OpOUTaM Ha HEOOJIBIIIOM
BBICOTE?

Second level tasks. Task 4.

The Planet’s mass is 0.2 of the Earth’s mass; its diameter is three times smaller than the
diameter of the Earth. What is the ratio of the orbital periods of artificial satellites of the
planet and the Earth, which are moving along a circular orbit at low level?
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3aveTHbId dTAN. 3a3a4a 5.

Kakyto paboTy coBepiaeT 4eIoBeK MpH MOheME Tela MacCoi 2 KT Ha BBICOTY 1 M €
2
ycKopeHuem 3 m/c”?

Second level tasks. Task 5.

What work makes a man when he lifts the body with mass of 2 kg to a height of 1 m
with acceleration of 3 m/s*?
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3aveTHbIi dTaN. 3aaa4a 6.

JIBa KaMHS pacIOJI0KEHbBI Ha OJTHOW TOpU30HTANIM HA paccTossHun 30 M IpyT OT Jpyra,
OJIMH KaMEeHb OpOCaIOT BEPTUKAILHO BBEPX CO CKOPOCTHIO 9 M/C, a BTOpOH
OJIHOBPEMEHHO OpOCaIOT TOPU30HTAIBHO 10 HAIIPABJICHUIO K IEPBOMY KaMHIO CO
cKopocThio 12 m/c. UeMy paBHO HaMEHBIIIEE PACCTOSTHUE MEXKTy KAMHSIMH B TIPOIECCE
JIBYDKEHUI?

Second level tasks. Task 6.

Two stones are arranged on the same horizontal at a distance of 30 m from each other.
One stone is thrown vertically upwards with a speed of 9 m/s and at the same time the
second stone is thrown horizontally towards the first stone at a speed of 12 m/s. What is
the shortest distance between the stones in the movement?
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3aveTHsbli dTan. 3agaua 7.

[TnoTHOCTH HEKOTOpOTO Tena B 1,25 pa3a Gosbliie, 4eM MIOTHOCTh BOJIbI. BO CKOJIBKO
pa3 Bec Tena B Bojie OyaeT 0oJbliie, 4eM B BO3ayxe?

Second level tasks. Task 7.

The density of a body is 1.25 times greater than the density of water. By how many
times weight of the body in the water is higher than in the air?
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3aveTHsbli dTan. 3ajgaua 8.

B map maccoii 440 r, BUCSAIIMIL Ha JIETKOM cTepkHE JuInHOU 40 cM, monaiaer u
3aCTPEBAET B HEM FOPU3OHTAIBHO JeTaias myis Mmaccoi 10 r. Ilpu kakoi
MUHUMAaJIBHON CKOPOCTH ITyJIU IIap MOCJe 3TOT0 COBEPIIUT MOJIHBIA 000pOT B
BEPTHUKAJIBLHOMN NIJIOCKOCTHU?

Second level tasks. Task 8.

A horizontally flying bullet with a mass of 10 g hit and got stuck in a ball with a mass of
440 g hanging on a light rod with the length of 40 cm. At what minimum speed of the
bullet the ball will complete a full circle in a vertical plane?
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3aveTHbId dTAN. 327242 9.

Bo ckonbko pa3 auHeitHas CKOPOCTh TOUEK MOBEPXHOCTH 3€MJIH, JIEKALIEH Ha IIUPOTE
60, MeHbLIE JINHEWHON CKOPOCTH TOYKH, JIEKAIIEH HE SKBaTOpe?

Second level tasks. Task 9.

By how many times the linear velocity of points on the Earth’s surface that lay at a
latitude of 60, is less than the linear velocity of the point on the equator?
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3averHnsbli dTan. 3agaua 10.

MareHbKoe TeI0 CKOJIB3UT M0 TJIaIKON TOPU30HTAIBHOM MIIOCKOCTH CO CKOPOCTHIO 4
M/C ¥ Bb€3KaeT Ha nmoabeM. Ha kakyro BBICOTY HaJl yPOBHEM IUIOCKOCTU MOAHUMETCS
TENno?

Second level tasks. Task 10.

The small body slides on a smooth horizontal surface with a speed of 4 m/s and enters
the climb. At what height above the horizontal surface the body will rise?
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3averHnsnli dTan. 3agaua 11.

Msta maccoit 400 r, OpoIIeHHBIN BEPTUKAITLHO BBEPX CO CKOPOCThIO 20 M/C, yrmas Ha
3eMJTIO0 CO CKOpOCThIO 15 M/c. Onpenenute paboTy MO MPEOIOTCHUIO CHITBI
COTIPOTHUBIICHUS BO3TyXa.

Second level tasks. Task 11.

A ball mass of 400 g was thrown vertically upwards with a speed of 20 m/c. Then it hits
the ground with a speed of 15 m/s. Determine the work against air resistance.
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3aveTHBIN TAN. 3aga4ya 12.

Jluck, OpoieHHbIN o1 yTiIoM 45 K TOPU30HTY, TOCTUT HAaOOJbIIEH BBICOTHI 15 M.
KakoBa nanbHOCTB nosera qucka?

Second level tasks. Task 12.

A disk thrown at an angle of 45 to the horizon, reached the greatest height of 15 m.
What is disk’s range of throw?
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3aveTHsbli dTamn. 3agaua 13.

[Tpu ckopoctu Betpa 20 M/c ckopocTh kanenb goxas 40 m/c. Kakoii OyneT ckopocTb
Karesb IpU CKOPOCTH BeTpa 5 M/c? B Ge3BeTpeHHyI0 MOro 1y Kariy MajgaT Ha 3eMITI0
BEPTUKAJILHO.

Second level tasks. Task 13.

The velocity of the raindrops is 40 m/s at a wind speed of 20 m/s. What will be the
speed of the drops at wind speed of 5 m/s? In calm weather drops fall on the ground
vertically.
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3aveTHsbli dTan. 3agaua 14.

C BbicoThl 20 M cBOOOIHO TaAaeT cTaibHOM 1Iapuk. Uepes 1 cekyHay mocie Hadana
NaJICHUs] OH CTAJIKUBAETCS C HEMOJIBHXKHOM TUTMTOM, HAaKJIOHEHHOM 1o yriioM 30° k
ropu3oHTy. Ha kakyto BbICOTY HaJl HOBEPXHOCThIO 3EMJIU MOJHUMETCS MIAPUK MOCIIE
ynapa? ¥Yaap mapuka o IiuTy CUdTaTh adCoOTHO ynpyruMm. ConpoTUBIEHUE BO3TyXa
Maro.

Second level tasks. Task 14.

A steel ball freely falls from a height 20 m. After 1 second from the beginning of the
fall, it faces with a fixed plate, inclined at an angle to the horizon of 30°. At what height
above the Earth’s surface the ball will rise after the hitting? Consider the collision of the
ball on a plate perfectly elastic. Air resistance is small.
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3averHbIi dTan. 3agaua 15.

Jlonka momKHA MOMACTh Ha TIPOTHUBOIIOJIOKHBIN OEper peku 1Mo KpaTJyanieMy myTH (B
CHUCTEME OTCUeTa CBSI3aHHOM ¢ OeperoM). Moylib CKOPOCTH TEUCHHUS PEKH S5 M/C,
MOJTIyJIb CKOPOCTH JIOJAKH OTHOCHTEIIHFHO BOJBI 3 M/c. UeMy OIKEeH OBITh paBeH B TAKOM
clly4ae MOJAYJb CKOPOCTH JIOJKU OTHOCUTENIHHO Oepera?

Second level tasks. Task 15.

The boat should get on the opposite bank of the river along the shortest path (in the
frame of reference associated with the bank). Velocity modulus of the river flow is 5
m/c, Velocity modulus of the boat towards the water is 3 m/s. Determine the velocity
modulus of the boat towards the bank.



