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A1 � ÛÂÏ 31 A2 � ÛÂÏ 148 A3 � ÛÂÏ 96

A4 � ·) @ § ‚) @ ™ Á) @ § ‰) @ ™ Â) @ ™

  
B1 Afi ÙÔ ÔÏ‡ÁˆÓÔ ÙˆÓ Fi% ‰È·ÈÛÙÒÓˆ fiÙÈ ÙÔ 50% ÙˆÓ ·Ú·ÙËÚ‹ÛÂˆÓ

·ÓÙÈÛÙÔÈ¯Â› ÛÙËÓ ÙÈÌ‹ 25 ¿Ú· ‰È¿ÌÂÛÔ˜ ‰ = 25

B2 •¤ÚÔ˘ÌÂ fiÙÈ Ë ‰È¿ÌÂÛÔ˜ Â›Ó·È Ë ÙÈÌ‹ Ô˘ ¯ˆÚ›˙ÂÈ ÙÔ Û‡ÓÔÏÔ ÙˆÓ

·Ú·ÙËÚ‹ÛÂˆÓ ÛÂ 2 ›Û· Ì¤ÚË. ŒÙÛÈ ·fi ÙÔÓ ›Ó·Î· Ô˘ ‰›ÓÂÙ·È ¤¯Ô˘ÌÂ:

Ó1 + Ó2 = Ó3 + Ó4 6 · + 4 + 3· - 6 = 2· + 8 + · - 2 6 4· - 2 = 3· + 6

· = 8
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[5-15) 10 12 20 12 20

[15-25) 20 18 30 30 50

[25-35) 30 24 40 54 90

[35-45) 40 6 10 60 100

™YN. 60 100 24

K§A™EI™   xi vi  xifi  xi - x 2vi
 fi%  Ni

 Fi%

2

6

12

4

2352

288

864

1536

5040

   
B3 MÂ · = 8 Ô ›Ó·Î·˜ ÙË˜

˘fiıÂÛË˜ Ê·›ÓÂÙ·È ‰›Ï· ÔfiÙÂ:

M¤ÛË TÈÌ‹ x = xi#fiΣ
v = 1

60

= 24

¢È·Î‡Ì·ÓÛË s2 =
xi - x 2viΣ

v = 1

60

v
=

= 5040
60

= 84

T˘ÈÎ‹ ·fiÎÏÈÛË s = 84 ñ 9,17

  
B4 OÈ Ì·ıËÙ¤˜ Ô˘ ¯ÚÂÈ¿ÛÙËÎ·Ó t ≥ 37, ·Ó‹ÎÔ˘Ó ÛÙ· 4

5
ÙË˜ 4Ë˜ ÎÏ¿ÛË˜

ÔfiÙÂ ÙÔ ÔÛÔÛÙfi ·˘ÙÒÓ Â›Ó·È Ù· 4

5
f4% = 8%
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¢›ÓÔÓÙ·È ÔÈ Èı·ÓfiÙËÙÂ :̃ P(°) =

3Ó

Ó
2
+ 1

, P(à) =
Ó + 2

Ó
2
+ 1

, P °üà =
Ó + 1

Ó
2
+ 1

Î·È

P °©à = lim
x @ -1

2 x2 + 3 - 2

x2 + x
= lim

x @ -1

2 x2 + 3 - 2 x2 + 3 + 2

x2 + x x2 + 3 + 2
=

= lim
x @ -1

2 x2 + 3 - 4

x x + 1 x2 + 3 + 2
= lim

x @ -1

2 x + 1 x - 1

x x + 1 x2 + 3 + 2
=

2#(-2)

- 4 + 2

‰ËÏ. ÙÂÏÈÎ¿ P °©à = 1.

°1 TÔ ÂÓ‰Â¯fiÌÂÓÔ ÏÔÈfiÓ "Ì›· ÙÔ˘Ï¿¯ÈÛÙÔÓ ÁÏÒÛÛ·" ·ÊÔ‡ ¤¯ÂÈ

Èı·ÓfiÙËÙ· P °©à = 1, Â›Ó·È ‚¤‚·ÈÔ ÂÓ‰Â¯fiÌÂÓÔ.

°2 Afi ÚÔÛıÂÙÈÎfi ÓfiÌÔ ¤¯Ô˘ÌÂ:

P(°) + P(à) - P °üà = P °©à 6
3Ó

Ó
2
+ 1

+
Ó + 2

Ó
2
+ 1

-
Ó + 1

Ó
2
+ 1

= 1 6

6
3Ó + 1

Ó
2
+ 1

= 1 6 Ó
2
+ 1 = 3Ó + 1 6

Ó ≥ 3

Ó = 3

°3 TÔ ÂÓ‰Â¯fiÌÂÓÔ "Ì›· ÌfiÓÔ ÁÏÒÛÛ·" Â›Ó·È ÙÔ °-à © à-° ÌÂ

Èı·ÓfiÙËÙ· P °-à © à-° = P °©à - P °üà =
Ó = 3

1 - 4
10

= 6

10
.

°4 TÔ ÂÓ‰Â¯fiÌÂÓÔ "Î·È ÙÈ˜ 2 ÁÏÒÛÛÂ "̃ Â›Ó·È ÙÔ °üà ÌÂ Èı·ÓfiÙËÙ·

·fi ÚÔËÁÔ‡ÌÂÓÔ ÂÚÒÙËÌ· (ÁÈ· Ó = 3) P °üà =
Ó = 3 4

10
6

N °üà

N ø
= 4

10

Î·È ÌÂ N °üà = 32 ·fi ˘fiıÂÛË, ¤¯Ô˘ÌÂ:

32

N ø
= 4

10
6 N ø = 80



  
¢1 E›Ó·È f(x) = 1 + ln

2
x

x
ÌÂ ¶.O ÙÔ 0,+ß Î·È Û˘ÓÂ¯‹˜ ÛÂ ·˘Ùfi.

E›Ó·È fã(x) =
2lnx#1

x
#x - 1 + ln

2
x

x2
=

- lnx - 1
2

x2
‰ËÏ. fã(x) < 0 ÁÈ· Î¿ıÂ x ≠ e

Î·È ·ÊÔ‡ Ë f(x) Û˘ÓÂ¯‹˜ ÛÙÔ x = e Â›Ó·È f(x) † ÛÙÔ 0,+ß .

¢2 T· ÛËÌÂ›· O(0,0), M x,f(x) , K x,0 , § 0,f(x) Û¯ËÌ·Ù›˙Ô˘Ó ÔÚıÔÁˆÓÈÔ

ÂÌ‚·‰Ô‡ E = OK O§ = x # f(x) = x#f(x) = 1 + ln
2
x, ·ÊÔ‡ x > 0 Î·È f(x) > 0.

M·˜ ˙ËÙÔ‡Ó ÙË ÌÔÓÔÙÔÓ›· ÙË˜ (¤ÛÙ )̂ g(x) = 1 + ln
2
x.

°È· x > 0 Â›Ó·È gã(x) = 2lnx#1
x

Î·È ·fi gã(x) = 0 6 lnx = 0 6 x = 1.
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x

g

ÔÏÈÎfi min

- +

0         1     +ß

gã

 H ÌÔÓÔÙÔÓ›· ÙË˜ g Ê·›ÓÂÙ·È ÛÙÔÓ ‰ÈÏ·Ófi ›Ó·Î·.

EÏ¿¯ÈÛÙË ÙÈÌ‹ ÁÈ· x = 1, Î·È ÙfiÙÂ f(1) = 1, ÔfiÙÂ

Ù· ÛËÌÂ›· Â›Ó·È O(0,0), K(1,0), M(1,1), §(0,1), Ô˘

ÚÔÊ·ÓÒ˜ Û¯ËÌ·Ù›˙Ô˘Ó ÙÂÙÚ¿ÁˆÓÔ ÏÂ˘Ú¿˜ 1.

  
¢3 H ÂÊ·ÙfiÌÂÓË ÙË˜ f ÛÙÔ ™ 1,f(1) ¤¯ÂÈ Û˘ÓÙÂÏÂÛÙ‹ ‰ÈÂ‡ı˘ÓÛË˜

fã(1) =
- ln1 - 1

2

1
2

= -1 Î·È ·ÊÔ‡ Â›Ó·È ·Ú¿ÏÏËÏË ÌÂ ÙËÓ Â˘ıÂ›· Â: y = Ïx + ‚,

ÌÂ ‚ ≠ 10, Â›Ó·È fã(1) = Ï = -1, ‰ËÏ. Â: y = -x + ‚

Œ¯Ô˘ÌÂ 10 ÛËÌÂ›· xi,yi ÙË˜ Â ÌÂ ÙÈ˜ ÙÂÙÌËÌ¤ÓÂ˜ xi Ó· ¤¯Ô˘Ó M¤ÛË TÈÌ‹ x = 10
T. AfiÎÏÈÛË sx = 2

.

TfiÙÂ ÔÈ ·Ú·ÙËÚ‹ÛÂÈ˜ (ÙÂÙ·ÁÌ¤ÓÂ )̃ yi = -xi + ‚ ¤¯Ô˘Ó
M¤ÛË TÈÌ‹ y = -x + ‚
T. AfiÎÏÈÛË sy = sx = 2

Î·È Û˘ÓÙÂÏÂÛÙ‹ ÌÂÙ·‚ÔÏ‹˜ CV =
sy

y
= 2

‚ - 10
.

°È· Ó· Â›Ó·È ÙÔ ‰Â›ÁÌ· ÔÌÔÈÔÁÂÓ¤˜ Ú¤ÂÈ CV ≤ 10% 6 2

‚ - 10
≤ 1

10
6

‚ - 10 ≥ 20
‚ - 10 ≥ 20 6 ‚ ≥ 30

‚ - 10 ≤ -20 6 ‚ ≤ -10



   
¢4 Afi ÙÔ 1Ô ÂÚÒÙËÌ· Í¤ÚÔ˘ÌÂ fiÙÈ Ë f(x) †.

IÛ¯‡Ô˘Ó
A ⊆ A©B ¿Ú· P A ≤ P A©B ÔfiÙÂ f P A ≥ f P A©B

AüB ⊆ A©B ¿Ú· P AüB ≤ P A©B ÔfiÙÂ f P AüB ≥ f P A©B

¶ÚÔÛı¤ÙÔÓÙ·˜ Î·Ù¿ Ì¤ÏË ÚÔÎ‡ÙÂÈ: f P A + f P AüB ≥ 2f P A©B
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