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 2 ½ ¸re
, apant ste ta 3 apì ta 4 jèmataKal  epituq�aJèma 1o:'Estw dÔnamh F h opo�a se Kartesianè
 suntetagmène
 (x , y , z) gr�fetai
F = (20a3x4 − 20b3x − λy2)x̂ − c2xyŷ, me a , b , c jetikè
 stajerè
.(a) Gia poiì λ h dÔnamh e�nai sunthrhtik  kai poi� e�nai tìte h sun�rthsh dunamik 
enèrgeia
 V (x , y , z)?(b) 'Estw s¸ma m�za
 m pou kine�tai upì thn ep�drash th
 F , arqik� br�sketai sto
x = y = z = 0 kai èqei taqÔthta v = v0x̂. Sth per�ptwsh aut  y(t) = z(t) = 0 kaito s¸ma kine�tai monodi�stata ston �xona x′Ox. Gia poiè
 timè
 th
 v0 h k�nhsh e�naiperatwmènh (dhlad  up�rqei el�qisth kai mègisth tim  tou x)?Jèma 2o:S¸ma m�za
 m kine�tai se �xona x′Ox k�tw apì thn ep�drash dÔnamh
 F = kx me k > 0.Arqik� br�sketai sth jèsh x = x0 > 0 kai èqei taqÔthta v0 < 0. Gia poiè
 timè
 th
 v0ft�nei sto x = 0? Se pìso qrìno sumba�nei autì?Jèma 3o:S¸ma m�za
 m kai fort�ou q e�nai demèno sto èna �kroabaroÔ
 kai mh ektatoÔ n mato
 m kou
 R, to �llo �krotou opo�ou e�nai ak�nhto. Sto s¸ma, ektì
 to b�ro
 mg(me g = stajerì) kai thn t�sh tou n mato
 T , aske�taikai dÔnamh qE apì orizìntio hlektrikì ped�o E, ìpw
 stosq ma, me E = E0 cos(ωt). Arqik� (gia t = 0) to s¸mae�nai ak�nhto (v = 0) sthn katakìrufh jèsh (θ = 0).(a) Na melethje� h k�nhsh kai sugkekrimèna na breje� hdiaforik  ex�swsh pou d�nei thn θ(t).
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mg(b) To hlektrikì ped�o e�nai arkoÔntw
 mikrì ¸ste na isqÔei |θ(t)| ≪ 1.(b1) Bre�te thn θ(t). Sqoli�ste tou
 ìrou
 th
 lÔsh
.(b2) Poi� h fusik  shmas�a th
 per�ptwsh
 ω ≈
√

g/R?D�netai h tautìthta cos A − cosB = 2 sin
B − A

2
sin

B + A

2
.Jèma 4o:Ulikì shme�o m�za
 m kine�tai se ped�o kentrik¸n dun�mewn F = −kr , k > 0. Gia poi�tim  th
 enèrgeia
 kai th
 stroform 
 ja e�nai h troqi� kuklik  me akt�na a? Poi� hsuqnìtht� th
?


