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Sta cemo nauciti?
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5. Kinematika tacke - polarni koordinatni

sistem
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Polarne koordinate — parametarske jednacine
Kretanja
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Polarne koordinate — jedini¢ni vektori
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o -jedini¢ni vektor cirkularnog pravca

Vektor polozZaja




Polarne koordinate — veza sa Dekartovim
koordinatama

(" )
X =TI COSQ r=yx‘+y’
y=rsing tan(pzx

\_ X

Kinematika i dinamika, Miodrag Zukovi¢




Polarne koordinate — brzina

Vektor polozaja

Brzina
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Polarne koordinate — ubrzanje
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Primer

Kretanje taCke je opisano parametarskim
jednacinama

r(t) =t, o(t) :gt

\. J

a) Odrediti trajektoriju tacke,

b) odrediti brzinu 1 ubrzanje taCke u proizvoljnom
trenutku vremena t,

c¢) odrediti polozaj, brzinu 1 ubrzanje tacke u
trenutku t*=3s.
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Kretanje tacke je opisano parametarskim

jednacinama
) =1, 0(1) = 1
' 6

a) Odrediti trajektorju tacke.

b) odrediti brzinu 1 ubrzanje tacke u protzvoljnom
trenutku vremena 7.

¢) odrediti polozay. brzinu 1 ubrzanje tacke u
trenutku 7#=3s
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6. Kinematika tacke - prirodni koordinatni

sistem
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Prirodne koordinate

R — oskulatorna ravan

[s ; prlrolc(ina Ilzocird |_nata R, — tangentna ravan
s(t) — zakon kretanja Ro — normalna ravan

@ : g
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Prirodni koordinatni sistem — brzina

2 42
LI YV =5
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Prirodni koordinatni sistem — ubrzanje
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Prirodni koordinatni sistem — ubrzanje

ar _,
do
(f-le A
Lrn-Lr7_g
de de do
dT = dT |dT|q
— — =
Ke de |do y
! = ‘Af‘ ZsinAe = :
I gim 2 gim—2 1, 9T
do A0—0 AD AB—0 AO do
g J

Kinematika i dinamika, Miodrag Zukovi¢




Prirodni koordinatni sistem — ubrzanje
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Poluprecnik ki
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Predeni1 put

S(t) = + j v(t)dt

\_ b y

| Plto.t]= Plto 1]+ Plty ]+ Plty ] |

[P[to,tsl . \s(tl)—s(to)\+\s(t2)—s(tl)\+\s(t3)—s(t2)\]
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IIpumep

Mpumep 4.4 Mamepujarrna mavxa eput Kpemaree no kpy2y noaynpeunura R
cazaacHo caedehum napamemapcum jeoHAWUHAMA:

r(t) = Reosp(t);  y(t) = Rsing(t),

2de je p(t) dea nyma Jugepenvujabunna Pyrruuje epemena t.  Odpedumu
sekmope Opaune u ybpaara y Npu3tobHOM MPEHYMKY 6pemeHa U odpedumi
HUT06E NPOJEKUUIE HA NPABAY, MAH2ZEHITE U NPABGY, HOPMAAE HA KPY2.
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Tpajexropuja
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bp3nHa u yop3ame

4 X(t) = —Rsin o(t) - (1) A
X(t) = Rcoscp(t)} . y(t) = Rcoso(t) - p(t)
y(®)=Rsino) | X(t) =—Rcosp(t) - ¢*(t) - Rsin g(t) - 6(t)
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bp3uHa

.
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Yop3ame

.
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bp3nHa u yop3ame

() =RoM) & (1)

U(t) =V, (1)-&,(t)
v =Ro()

() = (Ro(1)-&.(t) + (Ro* () -2,
at)=a(t)-a(t)+a (1))
a (t) = Ro(t)

2.0 =Ry’
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Primer

Kretanje tacke je opisano parametarskim jedna¢inama

a) Odredit1 trajektoriju tacke,
b) odrediti trenutak t*>0 u kome ¢e se tacka naci na osi v,

¢) odrediti brzinu 1 ubrzanje tacke u proizvoljnom
trenutku vremena t,

d) odrediti brzinu 1 ubrzanje tacke, 1 njithove intenzitete, u
trenutku t*,

e) odrediti poluprecnik krivine trajektorije u trenutku t*.
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1 t tre
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CMmucao moJiynpedHnka KpuBnHeE je ciaeaehm: on omgpebyje mosmynpedHnk Kpyra
41U ce MeHTap HaJjla3W Ha OPaBIly HOpMaJe Ha TPajeKTOPH]y, UMa 3a)eIHUYIKY
TAHTEHTY Ca TPAjeKTOPHJOM M HajOOJbe AITPOKCUMHUPA KPUBY Y OKOJIMHU TTOCMAT-

pane Tauke-'.

203a10 je nonynpeuHUK KPUBMHE KPYTa jeJHAK CAMOM IMOJIYIIPeUYHUKY KpyTa, a IOJIyIpPeYHHK
KPHUBHHE IIpaBe JINHUje je OeCKOHAYHO BeJIWK (OJHOCHO KPHUBHUHA K je jeTHaKa HYJIH).
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Primer

/ Kretanje tacke je opisano parametarskim jednacinama \
x(t) =4sint,y(t) = 3sint

a) Odreditii nacrtati trajektoriju kretanja tacke,

b) odrediti brzinu i ubrzanje tacke u proizvoljnom trenutku vremena t,

c) odrediti polozaj, brzinu i ubrzanje tacke u trenucima t, = 0,t; =
m/2it, =T,

d) odrediti predeni put tacke do trenutka t.

\_ /
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Kretanje tacke je opisano parametarskim jednacinama
x(t) =4sint,y(t) = 3sint

a) Odrediti i nacrtati trajektoriju kretanja tacke,
b) odrediti brzinu i ubrzan|e tacke u proizvoljnom trenutku vremena £,
¢) odrediti poloZaj, brzinu i ubrzanje tacke u trenucima t, = 0,t; =
mf2it; =m, I
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Kretanje tacke je opisano parametarskim jednadinama
x(t) = 4sint, y(t) = Isint
a) Odrediti i nacrtati trajektoriju kretanja tadke,
b) odreditd brzinu i ubrzanje tatke u proizvoljnom trenutku vremena £,

©)  odrediti polozaj, breinu | ubrzanje tacke u trenucima iy = 0.1 =
mf2it; =m,

d) odrediti predeni put tacke do trenutka t,.
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Yt) =4 cos &

Aére]=‘£-ws€

U te) =\/4‘cas‘£- + 3ostt = § J Costé

A —
S(éaz0) =0
¢ ¢
5(6]:1’.51]’((—) de -LJSQSG oAt S:-j '(_Sjﬁ_
T "0‘—'0 é.;‘u f‘\ -
o & [ 2

€ ST /
5[‘(’}:5 511-4.6{ :5‘ (s;’u{_ _S/G) 45_‘ k

2}
S0 =5 Siut -  S(H=5csé - Sk')=sexnt-o
-—-ﬂ-——ﬁ-—_-—‘_—A

c..:)sf'=o

Pleesc, & =7 1= PLop T+ PLL, 7] =L

"

| S(Z) -5 + | sc7) -5 ()]

PcoTl= [§-0| 4lo-5l =5 +§5 =10 (w]
S(o| = 56))(3:0
S(E)= ST =5

5 (W) =F‘chl.'7*‘-”—0

Kinematika i dinamika, Miodrag Zukovi¢




Sta SMO naucili?
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