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Jèma A

A1. An oi sunart seic f, g eÐnai paragwgÐsimec sto x0, na apodeÐxete ìti h
sun�rthsh f + g eÐnai paragwgÐsimh sto x0 kai isqÔei

(f + g)′(x0) = f ′(x0) + g′(x0)

(Mon�dec 9)

A2. 'Estw f mia sun�rthsh kai A(x0, f(x0)) èna shmeÐo thc Cf . Na d¸sete
ton orismì thc efaptomènhc thc Cf sto shmeÐo thc A kai na gr�yete thn
exÐswsh thc efaptomènhc se autì. (Mon�dec 6)

A3. Na qarakthrÐsete k�je mÐa apì tic parak�tw prot�seic wc Swst  (S)  
L�joc (L). (Mon�dec 2x5)

(a) An mÐa sun�rthsh f den eÐnai suneq c se èna shmeÐo x0, tìte den
mporeÐ na eÐnai paragwgÐsimh sto x0.

(b) Gia k�je migadikì z = α+ βi, α, β ∈ R isqÔei z − z = 2β.

(g) An f(x) = αx, α > 0 tìte isqÔei (αx)′ = xαx−1.

(d) An lim
x→x0

f(x) = +∞   −∞ tìte lim
x→x0

1

f(x)
= 0.

(e) 'Estw h sun�rthsh f(x) = εφx. H sun�rthsh f eÐnai paragwgÐsimh

sto R1 = R− {x|συνx = 0} me f ′(x) = − 1

συν2x

Jèma B

DÐnetai h suneq c sun�rthsh f(x) =


ηµ(αx)

x
x < 0

√
9x2 − 2x+ 9− αx x ≥ 0

ìpou α eÐnai mh mhdenikìc pragmatikìc arijmìc.

B1. Na apodeÐxete ìti α = 3. (Mon�dec 5)

B2. Na upologÐsete ta ìria lim
x→+∞

f(x) kai lim
x→−∞

f(x) (Mon�dec 5+5)
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B3. Na breÐte thn exÐswsh efaptomènhc (e) thc grafik c par�stashc thc f
sto shmeÐo thc A(1, f(1). (Mon�dec 4)

B4. Na apodeÐxete ìti h efaptomènh (e) tou erwt matoc B3 tèmnei th grafik 
par�stash thc f se èna toul�qiston shmeÐo B, tou opoÐou h tetmhmènh

brÐsketai sto di�sthma
(
−π
3
, 0
)
. (Mon�dec 6)

Jèma G

'Estw h sun�rthsh f : (0,+∞)→ R gia thn opoÐa isqÔei

f(x)− f(y) = f

(
x

y

)
gia k�je x, y > 0

EpÐshc h exÐswsh f(x) = 0 èqei monadik  rÐza.

G1. Na breÐte to f(1). (Mon�dec 4)

G2. Na deÐxete ìti h f antistrèfetai. (Mon�dec 8)

G3. Na lÔsete thn exÐswsh f(x2 − x) + f(x) = f(5x− 6). (Mon�dec 7)

G4. An f(x) < 0 gia k�je x > 1, na deÐxete ìti h f eÐnai gnhsÐwc fjÐnousa
sto (0,+∞). (Mon�dec 6)

Jèma D

DÐnontai oi migadikoÐ arijmoÐ α, β, γ me mètro 1 gia touc opoÐouc isqÔei

|2α+ β + γ|2 + |α+ 2β + γ|2 + |α+ β + 2γ|2 = 3

D1. An eÐnai z = α+ β + γ, na apodeÐxete ìti:

a. z = 0 (Mon�dec 4)

b. oi α, β, γ eÐnai diaforetikoÐ metaxÔ touc ana dÔo kai αβ+βγ+γα = 0.
(Mon�dec 3+4)

g. Re(αβ) = Re(βγ) = Re(γα) = −1

2
(Mon�dec 4)

d. |α− β| = |β − γ| = |γ − α| =
√
3 (Mon�dec 3)

D2. An A, B, G eÐnai oi eikìnec twn migadik¸n α, β, γ antÐstoiqa na brejeÐ o
migadikìc pou èqei eikìna to perÐkentro tou trig¸nou ABG. (Mon�dec
3)

D3. Na apodeÐxete ìti |α+ 1|+
∣∣α2 + 1

∣∣+ ∣∣α3 + 1
∣∣ ≥ 2. (Mon�dec 4)

KALH EPITUQIA
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