
Panepist mio Ajhn¸nExet�sei Mhqanik  I MajhmatikoÔ, 26 Febrouar�ou 2009Di�rkeia exètash 2 ½ ¸re, apant ste ta 3 apì ta 4 jèmataKal  epituq�aJèma 1o:'Ena daqtul�di m�za m = 1 kine�tai se sÔrma sq mato y = cosh x kai h jèsh tou san sun�rthsh touqrìnou e�nai ~r = ln
(

t +
√

t2 + 1
)

x̂ +
√

t2 + 1 ŷ (ìla ta megèjh sto diejnè sÔsthma mon�dwn).(a) Poi� h taqÔthta se qrìno t, poiì to mètro th kai poiì to monadia�o ε̂ sth dieÔjuns  th?(b) Poi� h epit�qunsh se qrìno t kai poiè oi epitrìqia kai kentromìlo sunist¸se th?(g) Poi� h akt�na kampulìthta tou sÔrmato sth jèsh pou antistoiqe� se qrìno t?(d) H mình dÔnamh pou aske�tai sto daqtul�di e�nai apì to sÔrma. Poi� h dÔnamh sut ? E�nai le�o tosÔrma?Jèma 2o:S¸ma me m = 1 kine�tai ston �xona x′Ox upì thn ep�drash dÔnamh pou proèrqetai apì V (x) = sin x(ìla sto sÔsthma mon�dwn mksA).(a) Poi� h ex�swsh k�nhsh?(b) Poi� ta shme�a isorrop�a (eustaj  kai astaj )?(g) Poi� h per�odo th k�nhsh mikroÔ pl�tou gÔrw apì k�poio eustajè shme�o isorrop�a?(d) 'Estw gia t = 0 to s¸ma br�sketai sto x0 = −11π/6. De�xte ìti gia na per�sei apì to shme�o x = 0prèpei h arqik  tou taqÔthta na e�nai v0 > 1.Jèma 3o:Ulikì shme�o m�za m kine�tai se ped�o kentrik¸n dun�mewn ~F = f(r) r̂ ìpou f(r) = −
k

r3
kai k > 0.Poiè e�nai oi dunatè troqiè? Diakr�nete ti peript¸sei ìpou h stroform  L e�nai mikrìterh, �sh,  megalÔterh apì √

mk. D�netai h ex�swsh d2u
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).Jèma 4o:'Ena daqtul�di m�za m mpore� na kine�tai qwr� tribè p�-nw se mia orizìntia r�bdo h opo�a e�nai sterewmènh mèsase èna kout�. To daktul�di sundèetai me ta toiq¸matatou koutioÔ mèsw dÔo abar¸n �diwn elathr�wn stajer�
K, ìpw de�qnei to sq ma. To kout� peristrèfetai gÔrwapì katakìrufo �xona pou pern� apì to kèntro tou, mestajer  gwniak  taqÔthta ω <

√

2K/m.(a) De�xte ìti h ex�swsh k�nhsh gia thn x(t) e�nai
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(b) An gia t = 0 to daqtul�di e�nai ak�nhto sth jèsh x(0) = x0 bre�te thn sun�rthsh x(t). Ti k�nhshektele� to daqtul�di?D�netai m~a
σ

= Σ~F − m~a0 − m~ω × (~ω × ~r) − 2m~ω × ~v
σ
− m~̇ω × ~r .


