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J E M A T A

J 1. a) Na upologisteÐ to olokl rwma
∫

D

∫
sin (x3)dxdy, ìpou

D = {(x, y) ∈ R2 :
√

y ≤ x ≤ 3, 0 ≤ y ≤ 9}, afoÔ pr¸ta sqedi�sete to qwrÐo D. (1.3m)

b) Na diatup¸sete to je¸rhma tou Green kai me th bo jei� tou na upologÐsete to epikampÔlio

olokl rwma
∮

∂D

Fdr, ìpou ∂D to jetik� prosanatolismèno sÔnoro tou qwrÐou D tou a)

erwt matoc kai F = (−y sin (x3), −y2). (1.2m)

J 2. a) Na diatup¸sete to je¸rhma tou Stokes k�nontac sqetikì genikì sq ma sto opoÐo
na emfanÐzontai ìlec oi ènnoiec pou anafèrontai sth diatÔpwsh tou jewr matoc. (1.0m)

b) DÐnetai to dianusmatikì pedÐo F =

(
− y

x2 + y2
,

x

x2 + y2
, z

)
, (x, y, λ) 6= (0, 0, λ), λ ∈ R.

i) Na deiqjeÐ ìti ∇× F = 0. (0.5m)

ii) Na upologisteÐ to epikampÔlio olokl rwma tou F kat� m koc tou kÔklou γ : r(t) =
(cos t, sin t, 0). (0.5m)

iii) Na sqoliastoÔn, se sqèsh me to je¸rhma Stokes, ta apotelèsmata i) kai ii). (0.5m)

J 3. Na deiqjeÐ ìti to dianusmatikì pedÐo F = (x, x, −z) eÐnai swlhnoeidèc. (0.5m)

Katìpin:
i) Na brejeÐ èna dianusmatikì pedÐo G tètoio ¸ste F = rotG. (1.0m)

ii) 'Estw S mia leÐa epif�neia pou èqei wc sÔnoro thn jetik� prosanatolismènh kampÔlh
(c) : y2

9
+ x2

4
= 1, z = 5. Na upologisteÐ to epifaneiakì olokl rwma I =

∫∫
S

FdS p�nw sth

jetik  ìyh thc S. (1.0m)

J 4. a) Na diatup¸sete analutik� to je¸rhma Gauss. (1.0m)

b) Me th bo jeia tou jewr matoc Gauss (  diaforetik�), na upologÐsete to epifaneiakì

olokl rwma
∫∫

S

FdS, ìpou F = (x, y, z) kai S h exwterik  epif�neia tou kleistoÔ qwrÐou

G = {(x, y, z) : x2 + y2 + z2 ≤ 1, z ≤ 0}. (1.5m)
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