
Full�dio ask sewn I'Askhsh 1. 'Estw èna swm�tio m�za m to opo�o br�sketai se armonikì dunamikì[V (x) = 1/2kx2℄. H troqi� tou d�netai apì thn sun�rthsh x(t) = xmax cos(ωt−φ0)ìpou xmax, φ0 e�nai gnwstè stajerè. Bre�te thn enèrgeia tou swmat�ou.'Askhsh 2. 'Estw èna swm�tio m�za m me enèrgeia E = E0 to opo�o br�ske-tai se armonikì dunamikì [V (x) = 1/2kx2℄. Gr�yte th jèsh tou swmat�ou sansun�rthsh tou qrìnou e�n xèrete ìti (a) to swm�tio br�sketai sthn jèsh x = 0thn qronik  stigm  t = 0, (b) to swm�tio br�sketai sthn jèsh x = 0 thn qronik stigm  t = 1.'Askhsh 3. Upojètoume ìti ena s¸ma m�za m krèmetai apì èna elat rio (dh-lad , to elat rio ekte�netai sthn k�jeth dieÔjunsh). H dÔnamh pou aske�tai stos¸ma e�nai h dÔnamh tou elathr�ou sun thn barutik  dÔnamh. Gr�yte kai lÔste thnex�swsh k�nhsh.'Askhsh 4. Gr�yte thn dunamik  en�rgeia gi� to aplì ekkremè. Upolog�stethn dÔnamh kai thn ex�swsh k�nhsh pou prokÔptei apì autì to dunamikì (dunamik enèrgeia) kai ep�sh gr�yte to dunamikì, thn dÔnamh kai thn ex�swsh k�nhsh sthnarmonik  prosèggish (dhl. ìtan h gwn�a apìklish apì thn jèsh isorrop�a e�naimikr ).'Askhsh 5. Qrhsimopoi ste thn ex�swsh k�nhsh kai de�xte ìti gia swm�tio mestajer  m�za isqÔei gia thn kinhtik  enèrgeia T h ex�swsh:
dT

dt
= F · v.An h m�za tou swmat�ou e�nai metabalìmenh de�xte ìti isqÔei h ex�swsh:

d(mT )

dt
= F · p.'Askhsh 6. Bre�te thn taqÔthta swmat�ou (vρ, vφ, vz) se kulindrikè suntetag-mène (ρ, φ, z), ìpou v = vρêρ + vφêφ + vzêz. Gr�yte thn Lagkranzian  kai tiexis¸sei Lagrange gi� èna genikì dunamikì V = V (ρ, φ, z).1



'Askhsh 7. Swm�tio m�za m e�nai eleÔjero na olisja�nei ep�nw se keklimènoep�pedo (bl. sq ma). To keklimèno ep�pedo èqei m�za M kai e�nai eleÔjero naolisja�nei ep�nw se ep�pedh orizìntia b�sh. (a) Gr�yte kat�llhle genikeumènesuntetagmène gi� to sÔsthma, (b) gr�yte thn Lagkranzian  tou sust mato, (g)gr�yte kai lÔste ti exis¸sei k�nhsh.
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'Askhsh 8. DÔo ekkrem  m�za m kai m kou l sundèontai me abarè elat riostajer� k (bl. sq ma). To m ko isorrop�a tou elathr�ou d e�nai to �dio me thnapìstash metaxÔ twn shme�wn st rixh twn ekkrem¸n. Na gr�yete thn Lagkran-zian  tou sust mato kaj¸ kai ti exis¸sei Lagrange. Bre�te ti aplopoihmèneexis¸sei k�nhsh sthn per�ptwsh talant¸sewn mikroÔ pl�tou (θ1, θ2 ≪ 1).'Askhsh 9. 'Estw swm�tio m�za m to opo�o e�nai periorismèno na kine�tai p�nwse sfa�ra akt�na l. Gr�yte thn Lagkranzian  tou sust mato qrhsimopoi¸ntasfairikè suntetagmène (r, θ, φ). Gr�yte ti exis¸sei k�nhsh. EpilÔste tiexis¸sei sthn per�ptwsh pou (a) h gwn�a φ e�nai stajer , (b) sthn per�ptwsh pouh gwn�a θ e�nai stajer . (g) Gr�yte ti aplopoihmène exis¸sei k�nhsh gia thnper�ptwsh pou h gwn�a θ e�nai mikr  (all� ìqi stajer ).'Askhsh 10. Bre�te ti exis¸sei Euler-Lagrange gia to olokl rwma dr�sh
I =

∫
f (x, y1, y2, . . . , yn, ẏ1, ẏ2, . . . , ẏn) dx.'Askhsh 11. Bre�te ti exis¸sei Euler-Lagrange gia to olokl rwma dr�sh

I =

∫ ∫
f (x1, x2, y, dy/dx1, dy/dx2) dx1dx2,ìpou y = y(x1, x2). 2



Eidikìtera jèmata gia melèthJèma 1. Grayte thn ex�swsh k�nhsh gia ton anarmonikì talantwth me V (x) =
1/2 k2x

2 + 1/4 k4x
4. Bre�te mia proseggistik  mejodo gia na upolog�sete thnper�odo kai to pl�to tal�ntwsh tou.Jèma 2. K�nhsh swmat�ou se omogenè magnhtikì ped�o. Bre�te thn Lagkranzian toÔ sust mato.Shmei¸sei

• Arke� na parad¸sete lumène 6 ask sei apì autì to full�dio.
• Ta eidikìtera jèmata e�nai arket� proqwrhmèna kai h melèth tou e�nai apolÔtwproairetik . E�nai jèmata gia melèth ta opo�a ja prìteina na ta koit�xete staant�stoiqa kef�laia th bibliograf�a.
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