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Jèmata

1. (a) Na perigrafeÐ h entatik  kat�stash reustoÔ swmatidÐou s' èna shmeÐo, P , tou pedÐou ro c enìc
pragmatikoÔ reustoÔ.
(b) Na grafoÔn kat� Euler oi diaforikèc exis¸seic kÐnhshc gia omogenèc, asumpÐesto kai pragmatikì
reustì kai na exhg sete touc ìrouc stic exis¸seic autèc.
(g) Basizìmenoi stic parap�nw diaforikèc exis¸seic kÐnhshc kai thn exÐswsh sunèqeiac omogenoÔc,
asumpÐestou kai pragmatikoÔ reustoÔ, na melet sete th mìnimh monodi�stath ro  metaxÔ dÔo meg�lwn
epÐpedwn plak¸n ìtan to reustì èqei stajerì ix¸dec kai oi mazikèc dun�meic den lamb�nontai upìyh.
Dhlad , na upologisteÐ h taqÔthta kai h pt¸sh pÐeshc gia to prìblhma autì kaj¸c kai h paroq  m�zac
metaxÔ twn dÔo plak¸n. Oi dÔo pl�kec apèqoun metaxÔ touc 2α kai èqoun p�qoc β.

2. (a) D¸ste ton orismì thc paroq c m�zac diamèsou miac epif�neiac S. 'Otan h epif�neia aut  eÐnai
k�jeth sto Oxy epÐpedo kai to di�nusma thc taqÔthtac eÐnai ~q = v~y0, poi� eÐnai h paroq  m�zac;
(b) D¸ste ton orismì twn reumatik¸n gramm¸n kai gr�yte thn exÐswsh twn reumatik¸n gramm¸n se
kartesianèc suntetagmènec.
(g) Na grafeÐ h exÐswsh sunèqeiac gia omogenèc kai asumpÐesto reustì kai na deiqjeÐ ìti ∇2Ψ = 0,
ìpou Ψ eÐnai h roðk  sun�rthsh.

3. (a) D¸ste ton orismì tou arijmoÔ Reynolds (Re). 'Otan o Re eÐnai uyhlìc oi diaforikèc exis¸seic
kÐnhshc paÐrnoun diaforetik  morf . P¸c onom�zontai autèc oi roèc kai apì poièc diaforikèc exis¸-
seic perigr�fontai (se dianusmatik  morf ); EpÐshc, na grafoÔn se dianusmatik  morf  oi diaforikèc
exis¸seic kÐnhshc gia polÔ mikrì arijmì Re (Re << 1) . P¸c onom�zontai autèc oi roèc;
(b) H diaforik  exÐswsh kÐnhshc reustoÔ mèsa sto oriakì str¸ma p�nw apì epÐpedh pl�ka eÐnai:

∂u

∂t
= ν

∂2u

∂y2
,

met� apì aplopoi seic, ìpou u h sunist¸sa thc taqÔthtac kat� th x-dieÔjunsh kai ν to kinhmatikì
ix¸sec tou reustoÔ. Oi oriakèc kai oi arqikèc sunj kec eÐnai:{

t > 0, y = 0 : u = U και y > 0, lim
y→∞

u = 0

t ≤ 0, ∀ y : u = 0

Eis�gontac ton metasqhmatismì u = Uf(η) kai η =
y
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, na metatrèyete thn merik  diaforik  exÐswsh

se sun jh diaforik  exÐswsh kai na th lÔsete. Poi� eÐnai h katanom  thc taqÔthtac; Na k�nete prìqeirh
grafik .

4. (a) Gr�yte thn exÐswsh sunèqeiac pragmatikoÔ reustoÔ kat� Euler kai kat� Lagrange kai exhg ste
touc ìrouc stic exis¸seic.
(b) Na perigrafeÐ h kÐnhsh kat� Euler kai h kÐnhsh kat� Lagrange, pragmatikoÔ reustoÔ.
(g) Reustì agn¸stou ix¸douc, µ, brÐsketai metaxÔ dÔo par�llhlwn epÐpedwn plak¸n pou apèqoun
metaxÔ touc y = 1cm. Poiì eÐnai to ix¸dec, µ, tou reustoÔ e�n gia thn kÐnhsh thc miac pl�kac me
stajer  taqÔthta u = 0.1m/s, ìtan h �llh paramènei akÐnhth, qrei�zetai dÔnamh mètrou, F = 0.25Nt;
H kinoÔmenh pl�ka èqei embadì 0.1m2.
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