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9. HAFTA Duzlemsel Hareket
Normal ve Tegetsel Koordinatlar
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€ : yoringenin birim tget vektori
€, : yorungenin birim normal vektori

& : YOruingenin normaline ve getine dik vektort & = & * &)
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Ornek 1:Normal & Tezetsel koordinatlar
v=3i+4j  hz veriliyor
Tegetsel hizini bulung: .

COozum:

v=4/(3t)* +(4t)* =1
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Ornek 2:Normal & Tesetsel Koordinatlar

v =">5t a, = 6,
Hiz ve ivme verilmg

Tegetsel ivmea ve grilik yaricapini bulunuze .

Cozum:
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Ornek 3:Normal & Tesetsel Koordinatlar
v=5nys a=10m's*

verilmis

a, a, andp.

Degerlerini hesaplayin
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Cozum:

a, =acos60=10x 05= G1/s?
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Polar Koordinatlar



€p \ €
P
r
/1 Path of P
0
Pozisyon:
r=re
Hiz:
_dr _.
V= e re, +re;
S
. Ae, NG
g = lim —=lim —e¢y —Heg
At -0 At At 0 At

= V=reg +r9§9

Path of P
e (t @ﬂ"‘At) A
ANl 1/ e,
Timet+At
1
e (t)
- e (t)

Timet




V. =¥
=
V, =16

Ornek 1: POLAR KOORD INATLAR

Bir parcacgin polar koordinatlardakisagidaki gibi verilmg
r=r +bsin@ ), 8 =2 ¢
Bileske hizi hesaplayin

Cozum:

. dég

=—=4

0 o Tt

,_,d(sing )  d(sind )dé _ .
f=b——— =b— — - =bcosdf

= bcos@mt?® Yt
V, =1 = 47ibt cos@rt?)
V, = r@=[r, +bsin(2mt?)]4nt

V=4V V5

ivme:



dv . A =
gz—t—zrgr+rgr+r6’g9+r0gg+r6’gg

Qr =9§9

- Ne . NG :
&, = lim =€ = lim ==(-e,) = -6e
=0 A0 At At-0 At (&) =

—a=(f - r6"2)g3r +(2r 6+ rb)ey

a =i-r@?

a,=2(0+réd

"

Ornek 2: POLAR KOORD INATLAR

r=acosd and 6 ="nt,
Seklinde veriliyor

a,,a, ,anda
Degerlerini bulun

Cozum:
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Ornek 3: POLAR KOORD INATLAR
Bir parcacgin hareketi® = O,
Olarak veriliyor.

' =T, anindaki agisal hiz* 1 bulun

Verilen balangig kaullan €= @, atr =1,
Seklinde veriliyor
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iki Pargacigin rolatif hareketi

Fga =g A




Ornek 1: Rolatif Hareket

A parcacl bir dogru tizerind&/a = &t | hiziyla hareket ediyor V@ parcacg!

R yaricapl daire tizerind¥B ~ Vo' sabit hiziyla hareket ediydfe/a ve @sia.

Degerlerini bulun
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Hareketli eksen takiminda rolatif haraket

VpoN=Vgeon

Ornek 2: Rolatif Hareket
B ve A parcaciklari arasindaki hizKisini bulunuz
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Cozum:
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Makaralar:

X, + X, = costant= X, +X,=0
=X =X =X =X,

Ornek 3: Rolatif Hareket
Araba ve blgun hizlari arasindaki Bentiyi bulun



COozum:

Kablonun uzunlgu sabif £ +7 - X4

= Jx2+ h* + h -z, = constant

Her iki tarafin tirevi alinarak hesaplanabilir.
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Uzayda &risel hareket
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Kartezyen Koordinatlar (x,y,2):



R=xi+yj+z
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a=R=%+yj+%k
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Silindirik Koordinatlar (+6:2):

R=re +zk
V=R =re +rée, + 7k

a=R=(-r6%e +(2r6+rbey + %k




Kuresel Koordinatlar (R.6:9):

R = Reg

Vv = Reg + RAcos(p)e, + Roe,
a=ager tap€y * a4 €y

ar = R- R¢ %>~ R@?cos?(¢)

a, = &R(mg—t(Rzé) — 2RE¢sin(¢)
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