
mi`wihnznl dwiqit

zeixlet zehpicxe`ew

zehpicxe`ewa cearl gp (ziaeaiq dixhniq zelra zeiraa lynl) mizirl .1
xy`k r, θ zeixlet

x = r cos θ, (1)

y = r sin θ. (2)

i"r dpezp dcigid ixehwe oia divnxetqpxhd

(3)

(
x̂
ŷ

)
=

(
cos θ − sin θ
sin θ cos θ

)(
r̂

θ̂

)
zilpebezxe`d dvixhnd xy`k

(4)

(
cos θ − sin θ
sin θ cos θ

)

i"r ok lr dpezp dketdd divnxetqpxhd .θ ziefa aeaiq zx`zn

(5)

(
r̂

θ̂

)
=

(
cos θ sin θ
− sin θ cos θ

)(
x̂
ŷ

)
.

lawp t itl (5) a r̂, θ̂ ly dxifbn

˙̂r = θ̇θ̂, (6)
˙̂
θ = −θ̇r̂, (7)

i"r dpezp zexidnd okle

(8) ~v = ~̇r = ṙr̂ + r ˙̂r = ṙr̂ + rθ̇θ̂,

i"r dpezp dve`zde

(9) ~a = ~̇v = r̈r̂ + ṙ ˙̂r + ṙθ̇θ̂ + rθ̈θ̂ + rθ̇
˙̂
θ = (r̈ − rθ̇2)r̂ + (2ṙθ̇θ̂ + rθ̈)θ̂.

dreaw zizief zexidna R qeicx lra lbrn lr drepz xear ik al aiyp
.ar = −Rω2 zil`icxd dve`zd z` lawp θ̇ = ω

1



dci`eicxwd i"r xezn wiwlg ly elelqn .2

(10) r(θ) = 1− sin θ, 0 ≤ θ ≤ 2π.

lelqnd z` exiiv (`)

(sxevn miyxz e`x)

.(oeeke lceb) zexidnd z` e`vn (a)

lawp (8) n

(11) ~v = θ̇ cos θr̂ + θ̇(1− sin θ)θ̂,

e
(12) v2 = ṙ2 + r2θ̇2 = 2θ̇2(1− sin θ).

? zlawzn `id zeieef eli` xear ? zilnipind zexidnd idn (b)

.θ = π/2 xear (v = 0) zilnipin zexidnd
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