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1. (á) Íá õðïëïãéóôåß ãåùìåôñéêþò ôï ïëïêëÞñùìá
∫ 4

0

√
8x− x2dx.

(â) Áí ç f(x) åßíáé óõíå÷Þò óõíÜñôçóç êáé éó÷ýåé x2 ≤ f(x) ≤ 6, ∀x ∈ [−1, 2], íá âñåèïýí ïé ôéìÝò
ôùí óôáèåñþí A êáé B ôÝôïéåò þóôå

A ≤
∫ 2

−1
f(x)dx ≤ B.

2. Íá áðïäåé÷èåß ç ôáõôüôçôá
tanh−1 x =

1
2

ln
(

1 + x

1− x

)
.

Äßíåôáé ç ó÷Ýóç 5 coshx− 4 sinh x = R cosh(x− a). Íá âñåèïýí ïé ôéìÝò ôùí óôáèåñþí a êáé R. Óôç
óõíÝ÷åéá íá ëõèåß ç åîßóùóç

5 coshx− 4 sinhx = 5 sinh(x− ln 3).

3. Íá äåé÷èåß üôé ∫
secxdx = ln | sec x + tanx|+ c.

¸óôù In =
∫

secn xdx. Íá äåé÷èåß üôé

(n− 1)In = tanx secn−2 x + (n− 2)In−2, n ≥ 2.

[Õðüäåéîç: secn x = secn−2 x sec2 x, tan2 x secn−2 x = tanx tanx secx secn−3 x êáé d
dx(sec x) =

tanx secx]
Óôç óõíÝ÷åéá íá õðïëïãéóôåß ôï ïëïêëÞñùìá

∫
sec3 xdx.
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4. ¸óôù ôï ÷ùñßï ðïõ ðåñéêëåßåôáé ìåôáîý ôùí êáìðõëþí y = x2 êáé y = x.
(i) Íá âñåèåß ôï åìâáäüí ôïõ ÷ùñßïõ.
Íá âñåèåß ï üãêïò ôïõ óôåñåïý ðïõ ðáñÜãåôáé üôáí ôï ÷ùñßï ðåñéóôñáöåß ãýñù áðü
(ii) ôïí Üîïíá ôùí x

(iii) ôïí Üîïíá ôùí y

(iv) ôçí åõèåßá y = 2.

5. Íá õðïëïãéóôïýí ôá ïëïêëçñþìáôá:

(i)
∫ π/2

0

cos θ

1 + sin θ
dθ

(ii)
∫ π/2

0
cos3 x sin 2xdx

(iii)
∫ sin(lnx)

x
dx

(iv)
∫ dx

x3 + x

6. (á) Íá âñåèåß ôï ìÞêïò ôüîïõ ôçò êáìðýëçò y = ln(sec x) áðü x = 0 ùò x = π
4 .

(â) ×ñçóéìïðïéþíôáò ôçí êáôÜëëçëç áíôéêáôÜóôáóç íá õðïëïãéóôåß ôï ïëïêëÞñùìá
∫ √

1− x2

x2
dx.

7. (á) Íá âñåèåß ôï åìâáäüí ôïõ ÷ùñßïõ ðïõ ðåñéêëåßåôáé áðü ôïí Üîïíá ôùí x êáé ôçí êáìðýëç
y = x−

1
3 óôï äéÜóôçìá [0, 1]. Óôç óõíÝ÷åéá íá âñåèåß ï üãêïò ôïõ óôåñåïý ðïõ ðáñÜãåôáé üôáí ôï

÷ùñßï ðåñéóôáöåß ãýñù áðü ôïí Üîïíá ôùí x.

(â) Íá õðïëïãéóôïýí ôá üñéá:

(i) lim
x→+∞

(
x

x− 2

)x

(ii) lim
x→0

(
1
x
− 1

ex − 1

)

8. (á) ×ñçóéìïðïéþíôáò ôçí áíôéêáôÜóôáóç u = 1
x , íá äåé÷èåß üôé

∫ ∞

0

lnx

1 + x2
dx = 0.

(â) Íá âñåèïýí ïé ôéìÝò ôçò óôáèåñÜò n ãéá ôéò ïðïßåò ôï ïëïêëÞñùìá
∫ ∞

e

1
x(lnx)n

dx

óõãêëßíåé êáé íá âñåèåß ç ôéìÞ ôïõ ïëïêëçñþìáôïò ãéá áõôÝò ôéò ôéìÝò.
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