
Seir� ask sewn 2 - Par�gwgoi (mèroc deÔtero), Oloklhr¸mata

Nèa hmeromhnÐa par�doshc : 9/12/2010

1. Na brejoÔn ta akrìtata twn sunart sewn:

a) f(x) =
x

x2 + 1
b) f(x) =

√
4− x2 g) f(x) = x2

√
9− x2 d) f(x) = x1/3(x− 4)

2. 'Estw f diaforÐsimh sto [a, b] me f(b) < f(a). Na deiqjeÐ ìti up�rqei shmeÐo c ∈ [a, b] me
f ′(c) < 0.

3. Na melethjoÔn oi sun�rthseic

a) f(x) = f(x) = −2x3 + 6x2 − 3 b) f(x) = x
√

8− x2, x ∈ (−2
√

2, 2
√

2).

(Na brejoÔn ta diast mata pou eÐnai aÔxousa, fjÐnousa, na brejoÔn ta mègista kai el�qista,
na brejoÔn ta diast mata pou strèfei ta koÐla �nw kai k�tw, na brejoÔn ta shmeÐa kamp c kai
tèloc na sqediasteÐ poiotik� h grafik  thc par�stash).

4. Na brejeÐ el�qisth perÐmetroc orjogwnÐou parallhlogr�mmou pou èqei embadì E.
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5. 'Estw to orjog¸nio tou sq matoc pou eÐnai eggegramèno se èna orjog¸nio isoskelèc
trÐgwno me upoteÐnousa m kouc 2 mon�dwn. UpologÐste to mègisto embadì tou parallhlogr�m-
mou. (upìdeixh : gr�yte mia exÐswsh gia thn eujeÐa AB kai ekfr�ste th suntetagmènh tou shmeÐou
R sunart sei tou x).

6. Sth di�lexh eÐdame thn arq  tou Fermat ìti to f¸c dhlad  epilègei th diadrom  pou ja
k�nei ton el�qisto qrìno na ft�sei apì to èna shmeÐo sto �llo. Na deÐxete me th bo jeia thc
arq c tou Fermat to nìmo thc an�klashc. 'Oti dhlad  h gwnÐa prìsptwshc isoÔtai me th gwnÐa
an�klashc ìpwc faÐnetai sto sq ma. Jewr ste gnwstèc tic apost�seic L, hA, hB.
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7. Na brejeÐ to diaforikì dy an:

a) y =
2
√

x

3(1 +
√

x)
b) 2y3/2 + xy − x = 0.

8. Na brejeÐ h metabol  tou ìgkou thc sfaÐrac (V = (4/3)πr3) gia mia mikr  metabol  thc
aktÐnac dr.

9. AnaptÔxte th sun�rthsh f(x) =
√

x2 + 9 kat� Taylor kont� sto x0 = −4 krat¸ntac
ìrouc mèqri deÔterhc t�xhc.

10. Na upologisteÐ to 1−
(

1
1.001

)2/3
krat¸ntac ìrouc mèqri t�xhc 10−6.

11. Leptìc daktÔlioc aktÐnac R eÐnai fortismènoc omoiìmorfa me grammik  puknìthta λ. H
èntash tou hlektrikoÔ pedÐou se shmeÐo A pou brÐsketai se Ôyoc z apì to epÐpedo tou daktulÐou
eÐnai

E = − λRz

2(R2 + z2)3/2
.

Na deÐxete ìti gia z ¿ R, h èntash metab�lletai grammik� me to Ôyoc z.

12. Na brejoÔn ta parak�tw oloklhr¸mata:

a)
∫ π/2

0
sin(x/2)dx b)

∫ 27

1

(
1

x2
− x−1/3 − 1

3

)
dx g)

∫ x
√

x +
√

x

x2
dx d)

∫ 9x2

√
1− x3

dx

e)
∫ 1

x2
cos

(
1

x

)
dx z)

∫ 3π/2

0
sin5

(
x

3

)
cos

(
x

3

)
dx h)

∫ π/2

π/6

cos(
√

x)√
x sin2(

√
x)

dx

j)
∫ π/3

0

sin(x)

(3 + 2 cos(x))2
dx i)

∫ 18 tan2(x) sec2(x)

(2 + tan3(x))2
dx k)

∫ sin(
√

x)√
x cos3(

√
x)

dx
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