
7h ergasÐa Mhqanik c I (2011-2012)
1 :
'Anjrwpoc stèkei p�nw se zugari�, ston ishmerinì k�poiou plan th aktÐnac R. H epit�-
qunsh barÔthtac sthn epif�neia tou plan th eÐnai g. Poia prèpei na eÐnai h di�rkeia thc
hmèrac ston plan th autì ¸ste h zugari� na deÐqnei to misì b�roc tou pragmatikoÔ?
Efarmog : R = 6400 km, g = 20 m s−2.

Upìdeixh: Gia èna trìpo lÔshc ja qreiasteÐ h ~a =
Σ~F

m
−~a0−~ω×(~ω×~r)−2~ω×~v− ~̇ω×~r.

2 :
Kuklikì orizìntio sÔrma aktÐnac R = 1/2 peri-
strèfetai me stajer  gwniak  taqÔthta ω = 1
gÔrw apì katakìrufo �xona pou pern� apì sh-
meÐo tou O. DaqtulÐdi eÐnai perasmèno sto sÔr-
ma kai mporeÐ na kineÐtai qwrÐc tribèc. Sto sÔ-
sthma anafor�c Oxyz pou peristrèfetai mazÐ
me to sÔrma (blèpe sq ma) h exÐswsh tou ku-
klikoÔ sÔrmatoc se polikèc suntetagmènec eÐnai
$ = cos φ (me −π/2 ≤ φ ≤ π/2) kai h gwniak 
taqÔthta peristrof c tou sÔrmatoc ~ω = ẑ.

φ =2
φ

tω
O ξ

η

O’

x

y

y’
x’

ωt

’

φ

∆

(a) DeÐxte ìti h exÐswsh kÐnhshc tou daqtulidioÔ eÐnai φ̈ + sin φ cos φ = 0.

(b) DeÐxte ìti up�rqei olokl rwma {enèrgeiac} φ̇2 − 1

2
cos(2φ) = E kai sqedi�ste tic

di�forec kampÔlec f�shc sto epÐpedo φ− φ̇.
(g) An arqik� φ = 0 kai h apìluth taqÔthta tou daqtulidioÔ eÐnai va = 0 deÐxte ìti E = 1/2
kai breÐte ta ìria thc kÐnhshc mèsw tou oloklhr¸matoc enèrgeiac. LÔste thn exÐswsh kÐ-

nhshc kai deÐxte ìti sin φ = − tanh t. DeÐxte ìti se meg�louc qrìnouc φ ≈ −π

2
+ 2e−t,

dhl. to daqtulÐdi katal gei sto O praktik� se t ≈ 5.
BreÐte epÐshc se k�je jèsh φ thn epitrìqia kai kentromìlo epit�qunsh sto peristrefìmeno
sÔsthma anafor�c me arq  to O, kaj¸c kai th dÔnamh pou askeÐ to sÔrma sto daqtulÐdi.
(d) Melet ste tic mikrèc kin seic gÔrw apì to shmeÐo isorropÐac φ = 0 kai afoÔ deÐxete
ìti eÐnai talant¸seic breÐte thn perÐodì touc.
(e) 'Estw epilègoume na melet soume thn kÐnhsh sto sÔsthma suntetagmènwn O'x′y′z′ me
arq  to kèntro O' tou kuklikoÔ sÔrmatoc, to opoÐo peristrèfetai mazÐ me to sÔrma. To
sÔsthma autì epÐshc peristrèfetai me gwniak  taqÔthta ω = 1 kai h arq  tou O' ekteleÐ
kuklik  kÐnhsh aktÐnac 1/2 me gwniak  taqÔthta ω = 1. DeÐxte ìti gia tic kulindrikèc
suntetagmènec se autì to sÔsthma eÐnai $′ = 1/2 kai φ′ = 2φ (ìpou φ h kulindrik  sun-
tetagmènh sto arqikì sÔsthma me arq  to O). DeÐxte ìti h kÐnhsh eÐnai akrib¸c isodÔnamh
me idanikì epÐpedo ekkremèc φ̈′ + sin φ′ = 0.

DÐnetai ~va = ~v0 + ~v + ~ω × ~r kai ~a =
Σ~F

m
− ~a0 − ~ω × (~ω × ~r) − 2~ω × ~v − ~̇ω × ~r kai to

olokl rwma
∫ φ
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