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Cponj
VII iy ApywrBo ¢puznyapa Cpouje JIPYABHH HHBO
HHHUCTAPCTBO NPOCBETE, HAYKe U TEXHOJIOMIKOT Kparyjesan
pa3Boja Penyouuke Cpouje 07-1())8 05.2016

Axo ce kpehe paBHOMepHO yOp3aHO Teno mpehe myT oapehene ayxuHe cpeamoM Op3uHOM V. . OnpeauTu: a)
Op3HHY Tella Ha MOJOBMHU INpeheHor MyTa y 3aBHCHOCTH O]l IIOYETHE Op3HHE V, U Cpelmbe Op3MHE Ha LIEIOM

nyTy U 0) MakcuMaliHy BPEAHOCT Op3WHE KOjy TEJIO0 MOXKE Ja MMa Ha MOJIOBUHH Mpel)eHor myTa U M3pas3uTH je
MpeKo cpelibe Op3uHe Ha 11eoM myTy. Konmuka y ToMm citydajy Mopa OuTu modeTHa Op3uHa Tena?

acka Mace M TIOCTaBJbCHA j€ Ha XOPH3OHTAIHY MOUIOTY, a TEJIO Mace m, 3aHeMapJbUBUX JUMEH3Hja, Ha
jenaH xpaj macke. Tena y MOYeTHOM TPeHYTKY MHUPYjy, a 3aTHM C€ Tely CAONIITH Op3MHAa UHTECH3UTETA V, Y
IpaBIily ¥ CMEpy Kao IITO je mpuka3aHo Ha ciauid 1. Tpeme u3mely macke W MOIJIOre MOXE e 3aHEeMapHUTH.
OnpenuTy paj CUiIe TPEewa JI0 TPEHYTKa Kajla ce MHTEH3UTETH Op3MHA Tejla U JacKe MPBU MyT u3jeanadve. Jlacka
je JIOBOJBHO Jyrauka ja 0 TPeHyTKa JIOK ce Op3MHE He HM3jelHade TeJIO0 He CIajHe ca e, Tj. 10 MOCMaTPaHoT
TPEHyTKa TeJIO Ce HE 0/IBaja O] TacKe.

Ha teno mace m=3kg, Koje je MHUpPOBalIO HAa XOPWU3OHTAJIHOM eIy MOAJOre, NMOYHE Aa JAeiyje cuia

>
KOHCTaHTHOT MHTEH3uTeTa F y mpaBimy M cMmepy Kao Ha ciunu 2. Kama Tenmo mocturHe Op3WHYy MHTEH3UTETa

N
v, =12m/s mpecraje na genyje cuna F . Hakon onpehenor BpemeHa mouHe fa ce kpehe mo jemy noamnore y
00JIMKY KpPY)XHOT Jiyka (CllMKa), Te Kajga ce MOHOBO Halje Ha XOPU3OHTAIHOM eIy HeroBa Op3uHa W3HOCU

5
v="T7m/s(cnuka). Onpeautu: a) paa cuie F, 0) yKymaH paja cujie HOpMajHE peakiyje mozjore, 0) paj cuie
Tpema, 1) YKyNaH paj rpaBUTalMOHE cuie. Teno je TOKOM KpeTama y CTAIHOM KOHTaKTy ca IOJIOTOM.
3aHeMapuTH Tpembe n3Mel)y TeNa U XOPU30HTAIHOT Jiefia MOJIore, M CHITY OTIIopa Ba3yxa, 0K ce Tpewe umely
Tella | JieNia MoJyIore y OOJMKY KPYXHOT JIyKa HE MOKE 3aHEMapUTH.

Ha xBagmap Mmace M nykuHa cTpaHMIia ¢ ¥ b, KOjU je MUPOBAO Ha XOPU30HTAIHO] TIOJJI03H, IIOYHE JIa JIeNyje
- -
cuna Fy mpaBily ¥ cMepy Ka Ha ciuiii 3. OpeuTi MaKCUMATHA UHTEH3UTET cuile F' ¥ MUHHMAJIHY BPEIHOCT

KoeQUIUjeHT Tpewa 4 u3Mely KBajapa U Moajore a a He MOoYHe poTaluja U KIU3ame KBaJpa 10 MM0I03H.

VY cuctemy mpHKa3aHOM Ha CIUIN 4 OJPEIUTH MHTEH3UTETe yOp3ama CBUX Tena (Y OJHOCY Ha HETOKPETHY
MOJIJIOTY) HAaKOH IITO Ce Tejla MyCTe Ja ce ¢j000H0 kpehy u3 cTamba MupoBama. Koeduimjentu tpema usmely
Tella M XOPU3OHTAJIHE IOMIOre Cy jeJHAKUX BPEIHOCTH A4 =/, =1/5. Mace HEUCTErJbUBHX HUTH, Mace
KOTYpOBa Kao M CBE OCTalle CHIIE TPEHa U OTIIOPa y CUCTEMY 3aHEMAapHTH.

™y
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Ciuka 1 Ciuka 2 Cauka 3 Cnuka 4

Cpaku 3aparak Hocu 20 moeHa. Hamomena: CBa peuiema 1eTa/bHO 00jaCHUTH. Y3 pelleme CBaKOr 3a1aTka
NMPUJIOKUTH U oAroBapajyhy cjiuky ca jacHo nepuHucanuM Gpu3MYKUM BeJuunHaMma. JacHo nepHMIINTE CBe 03HAKE
KOje KOPUCTHUTE, HAPOYNTO OHE Koje HUCY yoOuuajeHe!
3angarke npunpemuo: Bnagumup Yyoposuh, ®@usnuku gaxynret, beorpazn
Penenzent: Ilpod. np san Manues, [IM®, Hum
[penceanuk komucuje: IIpod. ap Muho Murposuh, ®usnuku daxynarer, beorpan

CBHM TaKMHYAPHMA KeJIUMO ycIelaH pan!
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ApywrrBo pusuvyapa Cponje

II M JAPKABHU HUBO

‘/ HHUCTAPCTBO NMPOCBeETE, HAYKe U TEXHOJIOIIKOT Kparyjesan
pa3Boja Penyoiuke Cpouje i

PA3PE/]] PELIEA 07-08.05.2016.

Heka je v, nouerHa Op3uHa Tena, f- BpeMe 3a Koje Teno mpehe myT s, a- yOpsame Tena, v, - Op3uHa Tela Ha Kpajy
npeheHor nyTa, a v-Op3uHa Tena Ha MOJIOBHHY Npel)eHor myTa.

. s . VitV . .
IlpBu HayuH. a) Cpeama Op3uHa Tena je v, = - (1). Takohe je v, == > O 7j. v =2v, —V, Naje MaKcUMaIHa 6p3uHa

2
TEJIa KO TEJI0O MOXE a IMOCTHUTHE V), =2V, aKo 1€ vy = S). eheHu nyr teia 1€ s = v+ — . OMOHMH Hu
iy e = 2V 8K0 je vy =0 (ms). Tp yT Tena je s = v, “; (2). KomGumyjyh

jennadune (1) u (2) nobujamo s =y, S +%
v,

2
s .
[—] , ojaKne je as =2v, (v, —Vy) [5nl. bpsuna Tena Ha nonosuHM npehenor
Ny

VSI‘

IyTa MOXe [a ce OIPEdd M3 pelaiuje V> = vg +as. U3 nocneame aBe penaumje goéujamo v = vg —2v,v, +2vfr [5m].

[Mocnenmy jeqHAYMHY MOXKEMO Ja CBEIEMO Ha OOJNMK V= (vSr -V )2 +vszr [2m]. 6) 13 nocnenme jeqHadYMHE BHOUMO Oa
U3pas3 Moj KOPEHOM MOXKe Ja MMa MaKCHMAaJHy BPEIHOCT ako je v, =0 (m/s) [2n] umn v, = 2v,, [2n]. Kako ce Teno kpehe
PaBHOMEPHO yOp3aHO 1V # 2V, (JEIHAKOCT OAroBapa PaBHOMEPHO YCIIOPEHOM KpeTamy), TaKo 1a je MaKcHUMalHa Op3uHa
Tela Ha MOJOBMHM IpeheHor myTa jemHaka v, = vsr\/z [3n], a nouerHa OGp3uHa Tena Mopa OuTu jenHaka v, =0 (m/s)

[1m].
Vo + Vv

Jpyru HaumH. a) Cpeamba Op3uHa Tella Ha MPBOj MOJOBHHU ITyTa je V, (*), a cpearba Op3uHA Ha APYTOj MOJOBUHHU

srl =

2V, .4V,

srlVsi2

. v+ . .
myTa j& Vyy = Tk(**). Cpenma Op3uHa Ha IEJIOM IYTY je V. = S [Su]. Axo y mocnenoj jenHaunHu yoarmMo
srl sr2

mpase (*) um (**) M HakOH TOora HCKOPHCTHMO ja je Vv, =2v,.—V,, HAakoH cpehuBama, modHjaMo

jenmHaunny V¥ = vg —2v, vy + 2\152r [Sn]. ITocnenwy jeHauMHY MOKEMO Ja CBEAEMO Ha OOJUK V= (vSr -V )2 + vszr [2m]. 6)
W3 nocieame jeHauNHE BUAMMO Aa U3pa3 O] KOPEHOM MOXE Ja HMa MAaKCHMAalHy BPEJHOCT aKo je Vv, =0 (m/s) [2n] mwm

Vo =2V, [2n]. Kako ce Teno kpehe paBHOMepHO yOp3aHO V, # 2V, Tako Ja je MakcUMajiHa Op3uHa Tejla Ha IOJOBHHU

npeheHor nyta jegHaka Vv, = vsr\/a [3n], a moueTHa 6p3uHa Tena Mopa O6utu jenHaka v, =0 (mv/s) [1m].
2 2

Vi + Vs

sl 7s2 5y, Te ako HCKOPUCTHMO

Vsrl T Va2

Tpehu Hauun. a) Bp3uHy Tena Ha MOJOBUHU ITyTa MOXKEMO HAIHCATH y OONHKY V=

mspase (*) u (**) u v =2v,, —v,, HACTABAK je UCTU KA0 y MPETXOHA [[Ba HAUHHA.

. m,
JluHaMM4Ke jeHauMHE KpeTama Tela U Jacke ¢y ma, =—umg [2n] v Ma, = umg [2n], (a,=—-ug u a, = 'HV ), a
KMHEMaTHUKe jeHauuHe cy v, =V, +at [1n] u v, =a,t [1n]. bp3une Tena u nacke he ce u3jeHaYUTH IO MHTEH3UTETY

(] 1. ¢=— Do
a, —q ,ug(M +m)

Vo

HAKOH BpeMeHa [ = [1n]. HanomeHna. JenHako OonoBaTH ako C€ HAaNMIIE Aa je 4
Vo

ycropeme Tena (a; = (g ), M jeAHauuHe v, =V, —qf u t' = e
1T

my,
IpBu Hauun. Y tpenyTky ¢ Op3uHe Tena u jgacke hie outn vi =v, =V = i 0
+m

npuMenyjyhu 3a Mo4YeTHU TpeHyTak U TPeHyTaK Kaja ce Op3uHe Tena usjenHade) Baxu E, —FE , = A, Tako 1a je paj cuie

. (M +myw'?*  mv3 . mMv,
emba jeHaK A . = — 5n| Ti. -
Tpema | e 5 5 [Smlj A, 2(M +m)

[5m]. Tlo 3akoHy oaprkama eHepruje (

[1o+1m] (jenan moeH ce OAHOCH Ha 3HAK Pana).

a1

2

Hpyru Ha4yuH. Jlo TpeHyTKa JOK ce Op3MHe Teia M JacKe He W3jefHadye Teso AyX Jacke mpehe myT s, = vyt + [1m]

MQ2m+ M)W 1 Mvy
(L)Vg [2n], a gacka mo moamno3u mpehe myT s, = & [1n] omHOCHO s, = m—vo2
2ug(m+M) 2ug(m+M)

OJIHOCHO §| = [2m]. Pax
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2
mMv;

———— [1o+1m] (jeman moeH ce OXHOCH Ha 3HAK
Z(M +m)

cuie Tpewa je A, =—F.s + F.s, = pmg(—s, +s,) [4n] 1j. A, =—

panma).

—

2

W3 3akona onpxama enepruje E,, — E,; = Ap cienu na je pan cuine F jenqHak Ap = m—;o [3n], a BpennocT Ap =+2161J
-

[1n+1n] (jenan moeH ce oJHOCU Ha 3HAK pajia). YKyNaH paj Cuile HoOpMallHe peakiyje nogiuore N jenHak je Hynu Ay =0 (J)

N
[Sm], Takohe je ykyman pax rpaBuTanuMone cuie Fg jeqHaK HYJIH AFg =0(J) [5n]. U3 3akoHa oxpkama eHepruje 3a

2

. m
KpeTame Tela 10 KpyXHOM IyKy E;—E,=A,, Te je pax cuie Tpema Atr:E( —vg) [3n] omHOCHO mMWEHA

BpenHocT A, =—142,5] [1n+1n]. (jenaH oeH ce 0JHOCU Ha 3HAK pajia)

F3

2 F . .
Komnonente cune F cy F, = > u F = E Ja He Ou mouuio 1o poTaiyje KBaJapa OKO UBHUIE KBaJpa Koja MpoJia3u

n
, V3 b
Kpo3 Tauky A (cimka 1) y TpaHHYHOM ciydajy Mopa na Oyzne 3amoBosbeH ycnoB F .o 7~a:Mg S [7n], omHOCHO

Mgb ‘ F\3
=—— [1m]. Ja He Ou AONILIO A0 KIM3alka KBajJpa y IPAaHHYHOM CJIy4ajy MOpa Ja BaxXu

F

" a3

F,=piN [2n], npu uemy je N :E+Mg [3m], Te HakoH pemraBama TPETXOOHHUX jeAHAUYMHA I00MjamMo

=F, [5n] u

Hiin = m [2n].
J3 b
N
> F)
= |60 .
FoY—- 'F
a -
N lM’g s
FI]‘ ) JI]A\‘T

Ciuka 1
mg 2mg
Jennauune kperamwa tena cy ma, =1 — pmg = T—? [2n], 2ma, =T -2u,mg = T—? [2n] u 4may =4mg —2T [2n]

(nHTeH3MTEeTH CUia 3aresama HUTH ¢y T, =T, =T, T'=2T ). V3 ycinoBa HEHCTErJbUBOCTH HUTH M KaKo Tela 3al04hiby

KpeTame W3 CTalka MUPOBama Be3a u3Mel)y mHTeH3uTeTa yOps3ama Tena je a; +a, =2a; [8n]. Pemasajyhu mperxoznne

jenaHauuHe 100MjaMo aa je a; = % g =745 m/s® [1+1m], a, = % g=275 m/s® [1+1n] u a; = % g=51 m/s” [1+1m].

Nl NZ
A A
- —
Fu ! - Fue
H v, v, M
mg 2mg
-
e l 8
™
N
dmg Ciuka 2
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. F, F,
JluHaMUYKe jefHAuYMHE KpeTama Tena u jgacke ¢y ma; =—F, [20] u Ma, =F, [2u], (¢j=——" u a, =ﬁ), a
m

KHHEMaTH4Ke jefHadnHe ¢y v, =V, +a¢ [In] n v, =a,t [1n]. bp3une Tena u nacke he ce U3jeHAYUTH TIO UHTEH3UTETY

Yo [In] 1. ¢'= mMv,

HAaKOH BpeMeHa [ = e
a, —aq Er (M + m)

[1n]. Hanomena. JemHako 6oxoBaTu ako ce HamMIIe Ja je q

Yo
a +a,

F, .
criopeme Tena (a; = —5), ¥ jemHauuHe v, =V, —at U ¢ =
(R 1=V — 4

mv, .
Ipeu HauuH. YV TpeHyTKy ' Op3uHe Tena u gacke he 6utn v =v), =V = M—O [5m]. [To 3akoHy oapkama eHepruje (
+m

npuMeryjyhu 3a moueTHH TPEHyTaK U TPEHYTaK Kaja ce Op3uHe Tela u3jepHade) Baxu E, —FE = A  Tako 1a je paj cuie
M +my'’? 2 mMv,

. myy .
e€ma jeqHak A, = — Sul1j. A, =———>—
Tperal " 2 o P-4 2(M +m)

[1o+1m] (jeman moeH ce OAHOCH Ha 3HAK pana).

2
. at
Jdpyru HauuH. Jlo TpeHyTKa JOK ce Op3uHE Tela M JacKe He H3jefHade Telo AyX aacke npehe myt s, = vyt + 12 [1m]

M 2+ M2 ”2 Mim2v2
OJTHOCHO §; :M [2m], a gacka no moasosu mpehe myT s, = at [1n] omHOCHO s, :LO2 [2m].
2F, (m+M) 2F,(m+M)
. . mMv, .
Pan cune tpema je A, =—Fs; + F.5y = F . (—=s; +5,) [4n] T). A, =— 2(M ) [In+1n] (jeman moeH ce OAHOCH Ha 3HaK
+m

pana).




