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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) = 2u+ v, y = y(u, v) = u− v.
DeÐxte ìti isqÔei:
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(b: 0.5)
b) DÐnetai h sun�rthsh f(x, y) = xy − y.
i) Na breÐte thn kateujunìmenh par�gwgo Duf(P ) sto shmeÐo P (3, 1) wc proc thn kateÔjunsh tou
dianÔsmatoc u = (3, 4).
ii) Na exet�sete an up�rqei di�nusma u tètoio ¸ste Duf(P ) = 0 kai se jetik  ap�nthsh na breÐte
èna tètoio di�nusma.
iii) Up�rqei shmeÐo P tètoio ¸ste Duf(P ) = 0 gia k�je kateÔjunsh u? An nai breÐte to shmeÐo
autì.
iv) Up�rqei kateÔjunsh u tètoia ¸ste Duf(P (3, 1)) = 7? (b: 2.0)

J 2. a) JewroÔme th sun�rthsh f(x, y) = x3 + y3 − 12x− 3y + 5 orismènh sto kleistì trigwnikì
qwrÐo pou perikleÐetai apì tic eujeÐec x = y, x = 0, x = 3. Na breÐte ta krÐsima shmeÐa thc f kai ta
olik� akrìtat� thc. (b: 1.25)

b) To uyìmetro enìc lìfou perigr�fetai apì thn sun�rthsh z = f(x, y) =
1
10

(x2 − xy + 2y2).
i) BreÐte to efaptìmeno epÐpedo sthn epif�neia tou lìfou sto shmeÐo P (2, 1, 0.4).
ii) Qrhsimopoi¸ntac thn exÐswsh tou epipèdou   diafoeretik� breÐte proseggistik� to uyìmetro tou
shmeÐou tou lìfou, pou brÐsketai katakìrufa p�nw apì to shmeÐo (2.2, 0.9) tou epipèdou xOy.

(b: 1.25)

J 3. a) Na upologisteÐ to olokl rwma I =
∫ 2

0
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ydx. Na sqediasteÐ o tìpoc olokl rwshc

Ω. Na epalhjeujeÐ to apotèlesma:
i) All�zontac th seir� olokl rwshc.

ii) M' èna epikampÔlio olokl rwma
∮

∂Ω
Fdr, ìpou F = (P (x, y), Q(x, y)) me Qx = 2y. (b: 2.5)

J 4. a) Na upologisteÐ to olokl rwma I =
∫∫

Ω

y(x + y)−2 cos(x + y)dxdy, ìpou Ω o tìpoc pou

perikleÐetai apì tic eujeÐec x+ y = 1, x+ y = 2, x = 0, y = 0, jètontac x+ y = u, x = uv. (b: 1.2)
b) Na deiqjeÐ ìti to to pedÐo a = (−z, x, y) eÐnai swlhnoeidèc kai na brejeÐ èna dianusmatikì dunamikì
thc morf c b = (p(x, y, z), q(x, y, z), −yz) me p, q 6= 0. An to epÐpedo x+y+z = 1 tèmnei touc x, y, z-
�xonec sta shmeÐa A,B, C na upologisteÐ h ro  tou a dia thc epifaneÐac ABC me èna epikampÔlio
olokl rwma. (b: 1.3)
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