
Apant sei Majhmatik¸n G' TEE ètou 2007Jèma 1:a. Di�sthma νi Ki Kiνi fi% Fi%

[2, 4) 3 3 9 12 12
[4, 6) 6 5 30 24 36
[6, 8) 8 7 56 32 68
[8, 10) 5 9 45 20 88
[10, 12) 3 11 33 12 100Ajro�smata 25 - 173 100 -b. E�nai x =

1

25

5
∑

i=1

Kiνi =
173

25
= 6, 92.g. Toul�qiston 6 lept� kajustèrhsh e�qan ν3 + ν4 + ν5 = 8 + 5 + 3 = 16.d. To posostì twn dromolog�wn pou e�qan kajustèrhsh ligìtero apì 8 lept� e�nai F3% = 68.'Ara to zhtoÔmeno posostì e�nai 68%.Jèma 2:

f(x) =



















x3 − 4x2 + 3x

x2 − x
, an x < 0

−3 + β , an x = 0

ex − α , an x > 0a. lim
x→0−

f(x) = lim
x→0−

x3 − 4x2 + 3x

x2 − x
= lim

x→0−

x(x2 − 4x + 3)

x(x − 1)
= lim

x→0−

x2 − 4x + 3

x − 1
=

3

−1
= −3.b. lim

x→0+
f(x) = lim

x→0+
(ex − α) = e0 − α = 1 − α.g. Gia na up�rqei to lim
x→0

f(x) prèpei:
lim

x→0−
f(x) = lim

x→0+
f(x) ⇔ −3 = 1 − α ⇔ α = 4d. Gia α = 4

f(x) =



















x3 − 4x2 + 3x

x2 − x
, an x < 0

−3 + β , an x = 0

ex − 4 , an x > 0Gia na e�nai h f suneq  sto 0 prèpei:
lim

x→0+
f(x) = lim

x→0−
f(x) = f(0) ⇔ −3 = f(0) ⇔ −3 + β = −3 ⇔ β = 0Jèma 3:

f(x) = x2 + κx + λa. AfoÔ h f parousi�zei topikì akrìtato sto x0 = 1 isqÔei ìti f ′(1) = 0. (J. Fermat) kai afoÔ to A(1, 0) an keisth Cf isqÔei ìti f(1) = 0.
f(x) = (x2 + κx + λ)′ = 2x + κ.

f ′(1) = 0 ⇔ 2 · 1 + κ = 0 ⇔ 2 + κ = 0 ⇔ κ = −2

f(1) = 0 ⇔ 12 + κ · 1 + λ = 0 ⇔ 1 + κ + λ = 0 ⇔ 1 + (−2) + λ = 0 ⇔ 1 − 2 + λ = 0 ⇔ λ = 1b. E�nai f ′(x) = 2x + κ = 2x + (−2) = 2x − 2.
f ′′(x) = (2x − 2)′ = 2.g. E�nai f(x) = x2 + (−2)x + 1 = x2 − 2x + 1.



'Ara f(x) + f ′(x) + f ′′(x) = x2 − 2x + 1 + 2x − 2 + 2 = x2 + 1 > 0.Jèma 4:
f(x) = 10 ln x − 5x2, x > 0a. f ′(x) = (10 ln x − 5x2)′ = 10

1

x
− 10x.b.

f ′(x) = 0 ⇔ 10
1

x
−10x = 0 ⇔

10 − 10x2

x
= 0

x>0
⇔ 10−10x2 = 0 ⇔ 10(1−x2) = 0 ⇔ 1−x2 = 0 ⇔ x2 = 1 ⇔ x = ±1'Omw x > 0, opìte f ′(x) = 0 ⇔ x = 1.'Etsi prokÔptei o parak�tw p�naka pros mwn:

x 0 1

)(xf + 0 -

)(xf      'Ara h f e�nai gnhs�w aÔxousa sto di�sthma (0, 1] kai gnhs�w fj�nousa sto [1, +∞).g. Epomènw h f parousi�zei sto x0 = 1 topikì mègisto to f(1) = 10 ln 1 − 5 · 12 = 10 · 0 − 5 = −5.d. AfoÔ h f parousi�zei mègisto to f(1) = −5 isqÔei ìti f(x) ≤ f(1) gia k�je x > 0.'Ara f(x) ≤ −5, gia k�je x > 0.


