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EPIFANEIAKA OLOKLHRWMATA-DIANUSMATIKH

ANALUSH

1. Na upologÐsete to epifaneiakì olokl rwma thc sun�rthshc sin(x2 + z2 + y − 4) sthn
epif�neia x2 + z2 ≤ 1, y = 4.

2. Na upologisteÐ to epifaneiakì olokl rwma tou dianusmatikoÔ pedÐou F = (z, x, −3y2z)
sthn exwterik  epif�neia tou kulÐndrou x2 + y2 = 1, 0 ≤ z ≤ 5 sumperilambanomènwn kai
twn dÔo b�sewn z = 0, z = 5.

3. i) Na deiqjeÐ ìti isqÔei: div(fF) = F · ∇f + fdivF gia k�je dianusmatikì pedÐo F tou
R3 kai gia k�je bajmwt  sun�rthsh f : R3 → R.
ii) An F = ∇f kai to F eÐnai swlhnoeidèc (dhlad  eÐnai divF = 0) na deiqjeÐ ìti:∫ ∫

S

fFdS =

∫∫∫
G

(F · F)dv,

ìpou S mia kat� tm mata leÐa kleist  epif�neia me jetik  ìyh thn exwterik , h opoÐa eÐnai
sÔnoro enìc aploÔ qwrÐou G tou R3.

iii) DÐnetai to dianusmatikì pedÐo F = 2xi + yj − 3zk. DeÐxte ìti up�rqei sun�rthsh
f : R3 → R tètoia ¸ste F = ∇f kai upologÐste to epifaneiakì olokl rwma

∫∫
S

fFdS, ìpou

S h exwterik  epif�neia tou kÔbou G = {(x, y, z) ∈ R3 : 0 ≤ x ≤ 1, 0 ≤ y ≤ 1, 0 ≤ z ≤ 1}
(Upìdeixh: elègxte an mporeÐte na qrhsimopoi sete to ii)).

4. DÐnetai to dianusmatikì pedÐo F =

(
− y

x2 + y2
,

x

x2 + y2
, z

)
, (x, y, λ) ̸= (0, 0, λ),

λ ∈ R.
i) Na deiqjeÐ ìti ∇× F = 0 (dhlad  rotF = 0).

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

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

5. Na epalhjeujeÐ to je¸rhma Gauss gia to dianusmatikì pedÐo F = x3i+y3j+zk kai thn
epif�neia S, h opoÐa apoteleÐtai apì tm mata twn epifanei¸n x2+y2 = 1, z = 0, z = x+2.

6. Na deiqjeÐ ìti to dianusmatikì pedÐo F = (x, x, −z) eÐnai swlhnoeidèc. Katìpin:

i) Na brejeÐ èna dianusmatikì pedÐo G tètoio ¸ste F = rotG.

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.
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