
  
B3 Afi ˘fiıÂÛË ‰›ÓÂÙ·È g(x) = f(x) - x3 �

‚ = 7

· = 1

g(x) = -x3 + x2 + x + 7, ÔÚÈÛÌ¤ÓË ÛÙÔ ®, ÌÂ ·Ú¿ÁˆÁÔ

gã(x) = -3x2 + 2x + 1.

Afi gã(x) = 0 � -3x2 + 2x + 1 = 0 x = -1
3

x = 1

To ÚfiÛËÌÔ ÙË˜ gã(x) Î·È Ë ÌÔÓÔÙÔÓ›· ÙË˜ g(x) Ê·›ÓÔÓÙ·È ÛÙÔÓ ·Ú·¿Óˆ ›Ó·Î·.
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B1 H f(x) = x2 + ·x + ‚, ÔÚÈÛÌ¤ÓË ÛÙÔ ®, ¤¯ÂÈ ·Ú¿ÁˆÁÔ fã(x) = 2x + ·.

™ÙÔ ÛËÌÂ›Ô Ô˘ Ë f Ù¤ÌÓÂÈ ÙÔÓ yãy, ‰ËÏ. ÛÙÔ x = 0, Ë ÂÊ·ÙfiÌÂÓ‹ ÙË˜ Û¯ËÌ·Ù›˙ÂÈ

ÌÂ ÙÔÓ xãx ÁˆÓ›· 45Æ, ¿Ú· fã(0) = ÂÊ45Æ � · = 1

B2 Afi ˘fiıÂÛË lim
x @ -1

f(x) + ‚x

x + 1
= 6 �

· = 1

lim
x @ -1

x2 + x + ‚ + ‚x

x + 1
= 6 �

lim
x @ -1

x x + 1 + ‚ x + 1

x + 1
= 6 � lim

x @ -1

x + 1 x + ‚

x + 1
= 6 � -1 + ‚ = 6 � ‚ = 7

x

g

min

gã - +     -

max

 
-ß -1

3
1 +ß



  
°1 Afi ÙÔ ÔÏ‡ÁˆÓÔ ÙˆÓ Fi% ‰È·ÈÛÙÒÓˆ fiÙÈ ÙÔ 50% ÙˆÓ ·Ú·ÙËÚ‹ÛÂˆÓ

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

°2 •¤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 � · + 4 + 3· - 6 = 2· + 8 + · - 2 � 4· - 2 = 3· + 6

· = 8

[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

   
°3 MÂ · = 8 Ô ›Ó·Î·˜ ÙË˜

˘fiıÂÛË˜ Ê·›ÓÂÙ·È ‰›Ï· ÔfiÙÂ:

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

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

5
ÙË˜ 4Ë˜ ÎÏ¿ÛË˜ ÔfiÙÂ

(ÔÈ ·Ú·ÙËÚ‹ÛÂÈ˜ Î·Ù·Ó¤ÌÔÓÙ·È ÔÌÔÈfiÌÔÚÊ·) ÙÔ ÔÛÔÛÙfi ·˘ÙÒÓ Â›Ó·È 4

5
f4% = 8%
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¢1 E›Ó·È f(x) = 2

x2 + 1
ÌÂ ¶.O ÙÔ ® Î·È Û˘ÓÂ¯‹˜ ÛÂ ·˘Ùfi.

E›Ó·È fã(x) = -2

x2 + 1
2

x2 + 1 ã = -4x

x2 + 1
2
.

Afi fã(x) = 0 � -4x

x2 + 1
2

= 0 � x = 0.

H ÌÔÓÔÙÔÓ›· ÙË˜ f(x) Ê·›ÓÂÙ·È ÛÙÔÓ ›Ó·Î·.

¢2 •¤ÚÔÓÙ·˜ fiÙÈ Ë f(x) † ÛÙÔ 0,3 , ÌÂ 0 < · < ‚ < Á < 3 Â›Ó·È

f(0) = 2 > f(·) > f(‚) > f(Á) > f(3) = 2
10

ÔfiÙÂ ÙÔ Â‡ÚÔ˜ ÙˆÓ ÙÈÌÒÓ ·˘ÙÒÓ Â›Ó·È:

R = xmax - xmin = 2 - 2
10

= 18
10

� R = 1,8
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¢3 H ÂÊ·ÙfiÌÂÓË ÙË˜ f ÛÙÔ ™ 1,f(1) ‰ËÏ. ÛÙÔ ™ 1,1 ¤¯ÂÈ Û˘ÓÙÂÏÂÛÙ‹

‰ÈÂ‡ı˘ÓÛË˜ fã(1) = -4#1

1 + 1
2

= -1 ¿Ú· Â›Ó·È Â˘ıÂ›· ÙË˜ ÌÔÚÊ‹˜ Â: y = -x + ‚, Ô˘

ÂÚÓ¿ ·fi ÙÔ ™ 1,1 ¿Ú· ÁÈ· x = y = 1 ¤¯Ô˘ÌÂ: 1 = -1 + ‚ � ‚ = 2

ÕÚ· Ë ÂÊ·ÙfiÌÂÓË ÙË˜ f ÛÙÔ ™ 1,f(1) Â›Ó·È Ë Â: y = -x + 2

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

.

TfiÙÂ ÔÈ ·Ú·ÙËÚ‹ÛÂÈ˜ (ÙÂÙ·ÁÌ¤ÓÂ˜) yi = -xi + 2 ¤¯Ô˘Ó
M¤ÛË TÈÌ‹ y = -x + 2 = -8

T˘. AfiÎÏÈÛË sy = -1 sx = 2

x

f

fã +     -

max

 -ß 0 +ß

  
¢4 ¢›ÓÔÓÙ·È Ù· ÛËÌÂ›· O(0,0), M x,f(x) , K x,0 Î·È § 0,f(x) .

TÔ ÔÚıÔÁÒÓÈÔ OKM§ ¤¯ÂÈ E = OK O§ = x # f(x) = xf(x) = 2x
x2 + 1

,

·ÊÔ‡ x > 0 (·fi ˘fiıÂÛË) Î·È f(x) > 0.

ŒÛÙˆ g(x) = 2x
x2 + 1

ÌÂ x > 0 ÙË˜ ÔÔ›·˜ ı¤Ïˆ ÙÔ max.



K · Ï ‹  E  È Ù ˘ ¯ › ·

E›Ó·È gã(x) =
2 x2 + 1 - 2x#2x

x2 + 1
2

= 2 - 2x2

x2 + 1
2
.

Afi gã(x) = 0 � 2 - 2x2

x2 + 1
2

= 0 � 2 - 2x2 = 0 �

x2 = 1 �
x > 0

x = 1. To ÚfiÛËÌÔ ÙË˜ gã(x) Ê·›ÓÂÙ·È ‰›Ï·.

ŒÙÛÈ Ë g(x) ¤¯ÂÈ Ì¤ÁÈÛÙÔ ÛÙÔ x = 1, fiÔ˘ ÂÎÂ› Â›Ó·È f(1) = 1.

ŒÙÛÈ ¤¯Ô˘ÌÂ Ù· ÛËÌÂ›· O(0,0), M 1,1 , K 1,0 Î·È § 0,1 Ô˘ ÚÔÊ·ÓÒ˜

Û¯ËÌ·Ù›˙Ô˘Ó ÙÂÙÚ¿ÁˆÓÔ ÏÂ˘Ú¿˜ · = 1

x

g

gã +     -

max

 0 1 +ß


