
FULLADIO 3 -ANALUSH III SEMFE 2013-14

EPIKAMPULIO OLOKLHRWMA

1. Na upologÐsete to olokl rwma
∫
r

fds, stic parak�tw peript¸seic:

i) f(x, y, z) = x+ y2 + ez kai r(t) = (|t|+ t, |t− 1|, t), t ∈ [−1, 3].

ii) f(x, y, z) = 2x− y
1
2 + 2z2 kai r(t) =

{
(t, t2, 0), an 0 ≤ t ≤ 1
(1, 1, t− 1), an 1 ≤ t ≤ 3

2. DÐnetai to eujÔgrammo tm ma P1P2 me P1(1, 2, 3), P2(3, 1, 8) kai oi parametrikèc tou
ekfr�seic
a) r1(t) = (1 + 2t, 2− t, 3 + 5t), 0 ≤ t ≤ 1
b) r2(t) = (1 + 2t2, 2− t2, 3 + 5t2), −1 ≤ t ≤ 1
c) r3(t) = (3− 2t, 1 + t, 8− 5t), 0 ≤ t ≤ 1
i) Na exet�sete poièc apì tic parametrikèc kampÔlec r1(t), r2(t), r3(t) eÐnai isodÔnamec kai
gia tic isodÔnamec na exet�sete an dÐnoun ton Ðdio   antÐjeto prosanatolismì sto P1P2.
ii) Na upologÐsete to olokl rwma

∫
ri

Fdr, i = 1, 2, 3, ìpou F = (x, y, z) kai na sqoli�sete,

se sqèsh me to pr¸to er¸thma, ta apotelèsmata.

3. DeÐxte ìti an γ eÐnai to sÔnoro enìc opoioud pote orjogwnÐou sto R2, tìte to olo-
kl rwma

∮
γ

(x2y3 − 3y)dx + x3y2dy exart�tai apì to embadìn tou orjogwnÐou kai ìqi apì

th jèsh tou sto R2.

4. JewreÐtai gnwstì ìti o pÐnakac

[
0 1

−1 0

]
perigr�fei strof  kat� gwnÐa π/2 kat�

th for� twn deikt¸n tou rologioÔ. An D eÐnai ènac tìpoc ìpou efarmìzetai to je¸rhma
tou Green gia to dianusmatikì pedÐo F = (P (x, y), Q(x, y)) kai n eÐnai to monadiaÐo k�jeto
di�nusma sto sÔnoro ∂D tou D me for� proc ta èxw, na deÐxete ìti isqÔei:∮

∂D

F · nds =
∮
∂D

−Qdx+ Pdy =

∫ ∫
D

∇ · Fdxdy.

(Upìd. EÐnai n =

[
0 1

−1 0

][ x′(t)
∥r′(t)∥
y′(t)

∥r′(t)∥

]
⇒ n = ( y′(t)

∥r′(t)∥ ,−
x′(t)
∥r′(t)∥) k.l.p. )

5. DÐnetai to dianusmatikì pedÐo F = −y
x2+y2

i+ x
x2+y2

j.

i) Na epalhjeÔsete to je¸rhma tou Green ston kuklikì daktÔlio D = {(x, y) : a2 ≤
x2 + y2 ≤ 1}.
ii) Na exet�sete an isqÔei to je¸rhma tou Green sto monadiaÐo dÐsko D = {(x, y) :
x2 + y2 ≤ 1}.
iii) 'Estw γ mia apl  kleist  kampÔlh jetik� prosanatolismènh (antÐjeth for� deikt¸n
tou rologioÔ), h opoÐa perièqei sto eswterikì thc ton kÔklo Ca : {(x, y) : x2 + y2 ≤ a2}.
Na upologÐsete to olokl rwma

∮
γ

Fdr.

6. Na apodeiqjeÐ ìti h tim  tou epikampulÐou oloklhr¸matoc tou dianusmatikoÔ pedÐou F =
(2xy2z, 2x2yz, x2y2) ston kÔklo x2+y2 = 1, z = 2 eÐnai anex�rthto apì ton prosanatolismì
thc kampÔlhc.

HmeromhnÐa par�doshc: Ja anakoinwjeÐ kat� th di�rkeia tou exam nou


