APYIITBO ®U3UYAPA CPBUJE
MUHUCTAPCTBO ITPOCBETE U CITIOPTA PEITYBJIHUKE CPBUJE
3aganu 3a OKPY’KHO TAKMUYEeH€¢ YYCHHKA CPeIBbUX HIK0JIa
11. maprt 2006.

I pa3pen

1. Temo mouume ma ce kpehe W3 MHupoBama MO MPABOJIWHUJCKOM MYTy Ca KOHCTAHTHUM
yop3ameM a, =5m/s®. Tlocie M3BECHOr BpeMEHa, TelO HACTaBlba KPETAmhe PABHOMEPHOM
Op3MHOM, a 3aTUM Ce€ [0 3aycTaBjbama Kpehe paBHOMEPHO YCIOPEHO Ca YCIOPEHEM
a, =5m/s*. YKYIHO BpeMe KpeTama je 7 =25s, a Cpe/ilha Op3MHa KpeTama Tena je 72km/h .

a) Kommko ce BpeMeHa Teio KpeTajio paBHOMEPHO?
0) [Ipukazatu rpaduyKy 3aBUCHOCT yOp3ama u Op3uHe 011 BpemeHa. (20m)

2. Tpu ornopuuka R, = 2R, = 3R; Be3aHa cy mapaieiHo. 3a BpeMe ¢ = 5 min Ha BbUMa ce
ocno6oau kosmmunHa toriore O = 3000 J. Ako je HamoH Ha KOju ¢y npuksbydeHu U= 10 V,
Hahu Ry, R, u R3 . (15m)

3. Ha mwimeaap noiynpevyHuka r=0.1m, KOJU MOXE Ja pOTUpAa OKO XOPU3OHTAIHE OCe,
HAMOTAaHa je HUT , YHju cloboaaH Kpaj moune aa ce kpehe yop3ameM a = 0.5m/s> . Onpenuru
yrao ¢ 3a KOjH ce IIIMHIAp OOpHE OKO CBOj€ OCE M HETOBY YraoHY Op3WHY @y TPEHYTKY
t=2s O]l moueTKa Kperama. OnpenuTH, Takohe, yKynHo yop3ame Tauke A Koja ce Hajla3u Ha

MOBPIIMHYU LUIUHAPA Y UCTOM TPEHYTKY ¢ (M3Mel)y HUTH U HIJIMHIpPA HEMa MPOKIIN3aBamba).
M® 69.1.2. (15 m)

4. Teno ce kpehe 6e3 Tpewa MO XOPU3OHTATHO] PaBHU, Op3UHOM Vo=10m/s (cmuka 1). Temo

3aTHM HaWlIa3¥ Ha CTpMy paBaH yria a=30°, koepuuujenra Tpema p=2/ NER Ty’)KuHE [=4m.
Haxon Hamymtama cTpMe paBHH, Telo ce kpehe cno0onHo (0THop Ba3ayxa je 3aHeMapJbuB).
Ha koM pacrojamy D o crpMe paBHH he Tero mactu Ha 3emsby?(Y3ern na je g=10m/s?) (25m)

5. Ha xonunuma mace m=5kg Hanasu ce cTpMa paBaH HaruOHor yriia a=45°. Ha ct™Moj paBHu
Haya3u ce Teno mace my=lkg koje ce kpehe HU3 WYy NOJ N1€jCTBOM cuiie Texe (crnuka 2).
Koedummjent tpema nsmely crpme paBam u tena je p=0,5 a uzmehy xonuma u mojore je
3anemapspuBo Manu. Kommku he myr mpehu konmuma 3a Bpeme KpeTama Tela OJ BpxXa JI0
MOJTHOYXja CTPME PaBHH, TI0]] YCIIOBOM Jia je KPEeTame 3aroueTo u3 Muposama? JlyxnHa ctpme
paBu# je I=10m u y3etu 1a je g=10m/s>. (25m)

Cmuka 2

u M

Crnuka 1 3anaTrke npunpemuna: Maja Ilaphoecka,
Hucmumym 3a ¢puzuxy beozpao-3emyn

Peuen3zent:0p Anexcanoap Cpehxosuh,

Duszuuku paxynmem, beozpao

IIpeacennnk komucuje 3a Takmuuewme: op Muho Mumpoeuh,

QDusuuku pakynmem, beozpao



Pemema 3agaTaka 3a OKpY:KHO TAKMHYEH-€ YUEHUKA CpeIbUuX mKojaa, 2006.r.
I paspen

1. a) YkynHu nyt Tena oapelyjemo u3 cpenme Op3une: s =v, ¢ . JlenoBe myra Koje Teso mnpejasu odenexxaBamo
ca s, S, §3, @ BpeMeHa ca t, b, t;. YOp3ame Ha IPBOM, OJHOCHO ycmopeme Ha Tpehem gmery myTa je a.
s;=(/2)at}, v, =at}, rae je v, Op3uHa Ha Kpajy NPBOT JAea [yTa i OP3MHA PABHOMEPHOT KPETarba Ha APYroM
JieTy IyTa KOju M3HOCH s, =vf =at t, (2m). Takobhe, v, je moyeTHa 6p3uHa yCropeHOI KpeTama Ha TpeheM zemy
nyra sy =v,t; —(1/2)at; (2m), v, =v, —at; (2m). Ha kpajy je v, =0, ma ciemu na je at; =v, =at,. 3Hauu 1a je
ty=t;. YKYIOHO BpeME je t=1f +t,+t3=2t +t,. Cunemu 1t =(t—1t,)/2(2m). YKynHu npehenu myr je
s=at{ /2+att, +at} /2 =at] +at,t, Kax emumunumemo ¢; pobuja ce uspas t; =t —4v,t/a . CaMo TIO3UTUBHO

peleme nMa GUNIKH CMHUCAO0 1, = (t* —4v,t/a)"’* =15s (4m).  6) (10 4 m o6a rpaduka) (Cnuxa 1)

2. R =R"+R;'+R;', R, =R, /6 (6m). Q=U?t/R, =6U*t/R, (6m).3ameHoM GpojHIX BPEAHOCTH 100Hja ce
R =60Q, R,=30Q, R, =20Q (3m).

3.Y6p3ame HUTH d jeAHAKO j€ TAHTEHLWjanHoM yopsawy a, (2m). p=at’/2,0=at, a=a,/r (2m). Cnemn

@=a,t*/(2r)=10rad, o=at=10rad/s (2m). Hopmamso yOp3ame Tauke A je a, =v>/r = r (4m). YKymHO

yOp3ame jea = \/af +a§ = a,\/l+arzt4 /r* ~10m/s? (5m). (Cinka 2)

4. Jlpyru BbyTHOB 3aKOH: mézﬁ't,+f (2m).Cuna tpema T, =,uN=,umg\/§/2, Bm) T=mg/2 (3m).
VYop3ame Tenma y3 cTpMy paBaH je a=—(g/2)(l+ /Jx/g) (7m). Bp3uHa Tena Ha BpXy CTPME paBHU je

V= ng +2al = ng - g(l + ,ux/g)l ~ \/— 20 mz/s2 (8m) . [TomTo HEMa peaHOT peliemha, 3HAYH J1a TEJIO He

CTHKE JI0 BpXa CTpME paBHHU, Ma He Aoja3u a0 kocor xutha (3m). (Ciuka 3)

5. ITPABU HAYMH: ITomTo y XOpH30HTATHOM CMEpy He JIeNy]y CIOJbaIlke CHJIE Ha CHCTEM KOjU CE CacTOjH OJ1
CTpMeE paBHHU W Tella Ha H0j, IICHTap Mace OBOT CHCTEMa ce He IoMepa y TOKY CITyIITama Tejla HU3 CTPMY paBaH
(cuma Tpema uzMel)y Tena u cTpMe paBHU Cy YHYTpaleme cuie). (5m)
AKO XOPH30HTAJIHY X OCY KOOPAWHATHOT CHCTEMa CTABMMO Y IICHTap Mace CTpPME paBHH, BaXKH.
M-0+mx, Mx]—mx) , M,
= (Sm), x, + x5 =—x; (3m), roe cy: 0 - KoopaMHATA LIEHTpa Mace CTPME PAaBHU IIpe
M +m M +m m

chymiTamwa Teja, X, - KOOpJAHWHATa TCJla Ha BPXY paBHU (HO3I/ITI/IBHa), x'2 - KOOpAuHaTa TCJla Ha JHY paBHU

(meraTvBHA) M X| - KOOpIWHATa IIEHTPa Mace CTPME PaBHHU IOCIE CITyIUTama Tena (IIO3WTUBHA). TpakeHa
BEJIMYMHA je X| . PenaTvBHO IOMepame CTpME PaBU M Tella, Tj. IOMEpamke jeAHOr y OAHOCY Ha JIPYro, jeAHaKo je
Iy’)KUHH OCHOBE CTPMC PaBHH, OIHOCHO W2 / 2 (3m). C mpyre ctpaHe, mpeMa KOOpAWHATaMa je OHO jEIHAKO

30Mpy momepama Tena y JeBo (x,+X3) W CTpME PaBHH y jAecHO x| (3m). lx/E/2=x2 + x5 +x{(3n), ma je

x| :ﬂ ~1.12 m (3m).
2(m+ M)

JAPYT' HAYMH (3axBaspyjem ce Hatamm Yanykosuh, HacTaBHUKY MatemaTtnuke ruMHa3mje y beorpany, Ha
JIETIO 00Pa3NoKEHOM pelieHhY):



Ha xommma (mace M) nemyje Telno CHIIOM HOPMAaJHOT mpuTucka N U cmioM Tpema F,. OOe cuie nmajy
XOPHU30HTAIHE KOMIIOHEHTE, I1a je yOp3ame Kolniia a; oxpel)eHo jeqHa nHoM:

Ma, =N, —F,, =Nsing—F,. cosp=Nsingp— uNcos¢g,
Tj. MaI:N(singo—ycosqo) WA Ma1=N%(l—,u) ()

oBa jeHavnHa (y OMJIO KOM HaBETHHUX O0JIMKA) HOCH 6 TIOeHA

Teno mocmarpamo y pedepeHTHOM cucTeMy Be3aHOM 3a Konuia. Ha
TEJNO JeNNyjy CHila TeXe mg, CHia HOpMallHE peakiyje momiore N,
cuia Tpema F,, W mHepnmjanHa cuia Fj,. Temo ce kpehe HU3 cTpmy
paBaH, IIa 3aTO CWJIy TeXe W HHEPUWjaJHy CHIy pasjiaKeMo Ha
KOMIIOHEHETE IIapajieliHe CTPMOj paBHH M KOMIIOHCHTE HOpMajHe Ha
CTPMY paBaH:

® Temo ce He kpehe y mpaBIly HOpMalie Ha CTPMY paBaH, Tla BaXH:
N+F,=mg,, 1. N=mgcosp—masing umm

N=m%(g—a1) Lo (%)

(oBa jenmHauMHa, y OMIIO KOM OJI [OCJIC/Eba 1BA OOJIMKA, BPEAU 5 MOCHA)

. . 2
ITpema Tome, cuna Tpema je:  F,. = uN = um(gcosp —a,singp) wm F, = ,umT(g —al)

(oBa jenmHaunHa, y OMII0 KOM OOJUKY, Bpeau | MOEH)

® [lomohy jennaumna (*) u (**) Moxxe ce ogpenuTH yop3ame Koula:
mg cos @(sin ¢ — 1 cos Q) . mg(l—p)
1:M+msingo(sin(p—,uCOS(p)’ B a1:2M+m(l—/1)’

Axo ce yepere Bpennoctn m=1kg, M =5kg u u=0,5, nobuja ce:

a, =5 =0,48 m/s’
21

(oBa jemHaunHa, y OWIJIO KOM OJ JlaTa TPU OOJIMKA, Bpeau 2 IMOeHa)

® JemHaumHA KpeTama Tela HU3 CTPMY paBaH (yOp3ameM a,) je:

ma, =mg, +F,—F,, 1. ma,=mgsing+ma,cosp— pum(gcosy—a,sing)
2 2
WIH ma, =mg§(l—,u)+ma1§(l+y)

(oBa jegHaunHa, OWIIO ca CHHYyCHMa M KOCHHYCHMa WJIH Ca 3aMEHEHUM BPEJIHOCTHMA, Bpeau 6 IOeHa).

® Kana ce y mocienms0j jeqHAYNHN 3aMEHH @ ¥ jefTHaYMHA pely, To0Huja ce yop3ame Tena y OTHOCY Ha CTPMY
paBaH:

a, = (M +m)(sing = p1cos p) W a, = (M+m)\/5(1—,u) W a :—6gﬁ:403m/sz.
: M + msin g(sin @ — pcos @) : 2M +m(1— ) ? 21 ’

(oBa jemHaunHa, y OWIJIO KOM OOJIMKY, BpeIu 2 TIOEHA)

3a Bpeme 10K Teno npele nmyt / HU3 CTpMY paBaH, Kosuua npehy myr s no mominosu:

s a . a
~=—L mje s=/—- (I mnoen) .
I a, a,



CpehuBamem ce nodbuja: s =1/ meosy _ Zmﬁ
M+m  2(M+m)

=1,2m (2 noeHa)

KOMEHTAP npeacennnka Komucuje: Hecsecno je Komucuja nana Beoma nobap 3agarak ca Beoma ao00po
MIPOIICEHEHOM TeXHHOM (25 Gonosa). M3 HaBeneHHMX pemiema MOXKE Ce BHISTH KOJHKO j¢ Ba)KHO KOPHUCUTH
HajaeTHOCTaBHHjE IyTeBE pellaBama QU3MUKHUX MpobdieMa, moceOHO KopHumhema 3aK0Ha OAp)Kama, Kal Tox Cy
HCTIYHCHH YCIOBU 32 HUXOBO KOopHIIheme. YUeHHK KOjH OceTH (M3MYKH IpoOiIeM, MOXKe 3a/JaTaK PEeIlTHTH
BEeOMa JIaKo, M 3a TO OmBa HarpaljeH ca 25 moeHa, JOK 3a MCTE ITOCHE OCTaJH MOTY TOOWTH TOCIe H3Y3eTHO
BEJIMKOT TPYZAa, y3 MOMOh MHOTO MaTeMaTHKe.
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