
7o set ask sewn Mhqanik c I

1 :
Poiì to kèntro m�zac miac r�bdou m kouc ` thc opoÐac h puknìthta eÐnai an�logh thc apìstashc apì
to èna �kro thc?

2 :
DÔo s¸mata me m�zec m1 kai m2 brÐskontai arqik� se apìstash r0 kai eÐnai akÐnhta. Lìgw thc barutik c
èlxhc arqÐzoun na kinoÔntai to èna proc to �llo. DeÐxte ìti h apìstash metaxÔ touc ja eÐnai r met�
apì qrìno
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7o set ask sewn Mhqanik c I

LUSEIS:

1 :
An jewr soume �xona x′Ox p�nw sth r�bdo ¸ste ta �kra thc r�bdou na eÐnai sta shmeÐa x = 0 kai
x = `, h grammik  puknìthta thc r�bdou eÐnai λ = Cx (C eÐnai h stajer� thc analogÐac).

H jèsh tou kèntrou m�zac eÐnai xκµ =

∫ `

0
xλdx∫ `

0
λdx

=

∫ `

0
Cx2dx∫ `

0
Cxdx

⇔ xκµ = 2`/3 .

2 :

An ~r to di�nusma apì to m1 sto m2, xèroume ìti µ~̈r = ~F12, ìpou µ =
m1m2

m1 + m2

kai ~F12 h barutik  dÔnamh

pou askeÐ to m1 sto m2. Sth sugkekrimènh perÐptwsh h kÐnhsh eÐnai monodi�stath, èstw p�nw se �xona

x′Ox, opìte ~r = rx̂, ~̈r = r̈x̂ kai ~F12 = −Gm1m2

r2
x̂. H exÐswsh kÐnhshc eÐnai loipìn µr̈ = −Gm1m2

r2
.

MporoÔme na oloklhr¸soume thn parap�nw exÐswsh pollaplasi�zont�c thn me ṙ:

µṙr̈ + Gm1m2
ṙ

r2
= 0⇔ d

dt
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2
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r

)
= 0⇔ µṙ2

2
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r
= E .

H tim  thc stajer�c E kajorÐzetai apì tic arqikèc sunj kec. Arqik� eÐnai r = r0, ṙ = 0 (ta s¸mata
akÐnhta), opìte E = −Gm1m2/r0 kai h exÐswsh kÐnhshc gÐnetai
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.

H parap�nw diaforik  exÐswsh eÐnai qwrizomènwn metablht¸n kai gr�fetai

∫ t

0
dt = −
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.

To olokl rwma upologÐzetai me thn antikat�stash r = r0 cos2 ξ, dr = −2r0 sin ξ cos ξ dξ, me to k�tw

ìrio (r = r0) na eÐnai to ξ = 0 kai to p�nw ìrio (r = r) na eÐnai to ξ = arccos
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)
. 'Ara1

t =
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(Ta s¸mata ja sugkroustoÔn (r = 0) se qrìno tσ = (π/2)
√

r3
0/[2G(m1 + m2)]).

1QrhsimopoioÔme to gegonìc ìti sin ξ ≥ 0, cos ξ > 0.
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