
Diaforikèc Exis¸seic 1h Exètash Proìdou 9 AprilÐou 2011

1. (30) D¸ste thn lÔsh twn parak�tw problhm�twn

(aþ) y′ + 4ty = e−2t2 cos(t), y(0) = 6.

(bþ) t2y′′ + ty′ − y = 0, y(1) = 10, y′(1) = 6.

(gþ) 2ty2 + 1 + 2t2yy′ = 0.

2. (15) PaÐrnoume èna kotìpoulo apo to yugeÐo mac to opoÐo èqei stajer  jermokrasÐ-
a 10o, to topojetoÔme amèswc ston projermasmèno mac foÔrno o opoÐoc èqei stajer 
jermokrasÐa 180o kai met� apo 3 ¸rec diapist¸noume ìti h jermokrasÐa tou eÐnai 60o.
UpologÐste met� apo pìsh ¸ra h jermokrasÐa tou ja eÐnai 80o.

3. (20) D¸ste thn grafik  par�stash thc sun�rthshc y(t)

(aþ) gia t ∈ [0, 12] ìtan y′′ + y = cos(2t), kai y(0) = y′(0) = 0.

(bþ) gia t ∈ [0, 3] ìtan y′′ + 4y′ + 13y = 0, kai y(0) = y′(0) = 1
4
.

4. (10) D¸ste mia ektÐmhsh thc tim c tou y(t) gia arket� meg�lo t ìtan y′ = y(1− y
2
).

5. (15) Sundèoume èna swmatÐdio 1Kg sto eleÔjero �kro enìc elathrÐou tou opoÐou h sta-
jer� eÐnai Ðsh me 4N/m kai upojètoume ìti up�rqei apìsbesh thc opoÐac h stajer� eÐnai
Ðsh me 0, 1N − s/m. UpologÐste thn suqnìthta pou prèpei na talant¸soume to sÔsthma
ètsi ¸ste autì na talantwjeÐ me to mègisto dunatìn pl�toc.

6. (15) D¸ste mia sugkekrimènh lÔsh yp thc exÐswshc y′′ − 2
t
y′ + 2

t2
y = t ln t, t > 0, an

gnwrÐzete ìti h lÔsh thc antÐstoiqhc omogenoÔc exÐswshc eÐnai yc = c1t+ c2t
2.

H bajmologik  axÐa tou k�je erwt matoc dÐnetai se parènjesh.

Ta parak�tw Ðswc sac fanoÔn qr sima.
cosx− cos y = 2 sin(y − x) sin(y + x), log 10

17
≈ −0.23, log 12

17
≈ −0.15.∫

un lnudu = un+1

(n+1)2
[(n+ 1) lnu− 1] + C


