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J E M A T A

J 1. a) DÐnetai h C2-t�xhc sun�rthsh w = f(x, y), ìpou x = x(u, v) = u + v, y = y(u, v) = u− v.
DeÐxte ìti isqÔei:

∂2w

∂x2
− ∂2w

∂y2
=

∂2w

∂u∂v
.

(b: 0.5)
b) H jermokrasÐa sto shmeÐo (x, y, z) tou q¸rou (mon�da mètrhshc eÐnai to qiliìmetro km)dÐnetai
apì th sun�rthsh

w = f(x, y, z) =
1

180
[7400− 4x− 9y − 0.03xy]− 2z.

Na breÐte ton rujmì metabol c thc jermokrasÐac, an� mon�da m kouc, sto shmeÐo P (200, 200, 5) wc
proc thn kateÔjunsh tou dianÔsmatoc v = (3, 4,−12). Wc proc poia kateÔjunsh epitugq�netai o
mègistoc rujmìc metabol c? Anemìptero katèrqetai apì to shmeÐo P me taqÔthta 3 km/min wc proc
thn kateÔjunsh tou dianÔsmatoc v. P¸c metab�lletai h jermokrasÐa sto anemìptero an� leptì?
(Shmei¸ste ìti eÐnai dw

dt = dw
ds

ds
dt ) (b: 1.5)

g) BreÐte thn tim  thc par�stashc
√

2 · (2.02)3 + (2.97)2 me grammik  prosèggish qrhsimopoi¸ntac
kat�llhlh sun�rthsh. (b: 0.5)

J 2. a) Na melet sete ta akrìtata thc sun�rthshc f(x, y) = 6xy2 − 2x3 − 3y4. (b: 1.25)
b) Na deÐxete ìti h exÐswsh xey + ez = 0 orÐzei, upì peplegmènh morf , sun�rthsh z = f(x, y) se
mia perioq  tou shmeÐou (−1, 1). Katìpin na upologÐsete tic merikèc parag¸gouc 1hc kai 2hc t�xhc
thc f kai na gr�yete to polu¸numo Taylor 2ou bajmoÔ thc f sto shmeÐo (−1, 1). (b: 1.25)

J 3. a) Na upologisteÐ to olokl rwma I =
∫∫

Ω

f(x, y)dxdy, ìpou f(x, y) = x kai Ω : 0 ≤ y ≤ x,

x2 + y2 ≤ 2. Na epalhjeujeÐ to apotèlesma m' èna epikampÔlio olokl rwma. (b: 1.2)

b) Na upologisteÐ to olokl rwma I =
∫ 1

0
x−2dx

∫ 3x

2x
(x + y) cos (x + y)dy, qrhsimopoi¸ntac ton

metasqhmatismì x + y = v, y = uv. (b: 1.3)

J 4. a) An F = (2xy + z2, 2yz + x2, 2xz + y2) na deÐxete ìti to pedÐo F proèrqetai apì bajmwtì

dunamikì f . Na upologisteÐ h sun�rthsh f kaj¸c kai to epikampÔlio olokl rwma
∫

k
Fdr, epÐ twn

parak�tw diadrom¸n k:
i) EpÐ tou eujugr�mou tm matoc AB me A(1,-2,1) kai B(2,1,2).
ii) EpÐ thc tejlasmènhc gramm c ABG me A(1,-2,1), B(0,0,0), G(2,1,2) .
iii) EpÐ thc tejlasmènhc gramm c ABGD me A(1,-2,1), B(1,0,0), G(2,0,2) kai D(2,1,2). (b: 1.2)
b) 'Estw F = rotb, ìpou b = (z,−xz, z). Na upologÐsete th ro  thc sun�rthshc F dia mèsou thc
epifaneÐac ε1: x2 + y2 ≤ 1, z = 1 kat� th for� tou z-�xona. Na epalhjeujeÐ to apotèlesma me èna
epikampÔlio olokl rwma.
Poia eÐnai h ro  thc F dia thc epifaneÐac ε2: z = x2 +y2, 0 ≤ z ≤ 1 kat� for� antÐjeth tou z-�xona?

(b: 1.3)
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