
¶ P O § O ° O ™

TÔ ‚Ô‹ıËÌ· Ô˘ ÎÚ·Ù¿˜ ÛÙ· ¯¤ÚÈ· ÛÔ˘ ÂÚÈ¤¯ÂÈ:

ñ AÓ·Ï˘ÙÈÎ¤˜ Ï‡ÛÂÈ˜ fiÏˆÓ ÙˆÓ ·ÛÎ‹ÛÂˆÓ ÙÔ˘ Ó¤Ô˘ Û¯ÔÏÈÎÔ‡ ‚È‚Ï›Ô˘, ÌÂ ÙÈ˜ ··-
Ú·›ÙËÙÂ˜ ˘ÂÓı˘Ì›ÛÂÈ˜ ·ÏÏ¿ Î·È ÌÂıÔ‰ÔÏÔÁ›Â˜ Ô˘ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È ÛÙË ıÂˆ-
Ú›· ÚÔËÁÔ‡ÌÂÓˆÓ Ù¿ÍÂˆÓ Î·È ¯ÚÂÈ¿˙ÔÓÙ·È Â‰Ò. A˘Ùfi, ÌÂ ÛÎÔfi Ó· ÌËÓ ˘¿Ú-
¯Ô˘Ó ÎˆÏ‡Ì·Ù· Î·È ÎÂÓ¿ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÌÂÏ¤ÙË˜ ÛÔ˘.

ñ KÚÈÙ‹ÚÈ· (·˘ÙÔ)·ÍÈÔÏfiÁËÛË˜ ÁÈ· Î¿ıÂ ÂÓfiÙËÙ· ̄ ˆÚÈÛÙ¿, ·ÏÏ¿ Î·È Û˘ÁÎÂÓÙÚˆ-
ÙÈÎ¿ ÛÙÔ Ù¤ÏÔ˜ Î¿ıÂ ÎÂÊ·Ï·›Ô˘. A˘Ù¿ ¤¯Ô˘Ó ‰ËÌÈÔ˘ÚÁËıÂ› ÌÂ ÌÔÓ·‰ÈÎfi ÁÓÒÌÔ-
Ó· ÙÔ ÙÈ ·ÎÚÈ‚Ò˜ ¯ÚÂÈ¿˙ÂÙ·È Ó· ÁÓˆÚ›˙ÂÈ˜ ÙfiÛÔ ÁÈ· ÙÈ˜ ÁÚ·Ù¤˜ ÂÍÂÙ¿ÛÂÈ˜ ÙÔÓ
IÔ‡ÓÈÔ fiÛÔ Î·È ÁÈ· Ó· ·ÔÎÙ‹ÛÂÈ˜ Î˘Ú›ˆ˜ Ù· ıÂÌ¤ÏÈ· ÙË˜ Ì·ıËÌ·ÙÈÎ‹˜ ÁÓÒÛË˜
Ô˘ ı· ÛÔ˘ ¯ÚÂÈ·ÛÙÔ‡Ó ÛÙÔ Ì¤ÏÏÔÓ.

ñ ¢Â›ÁÌ·Ù· ‰È·ÁˆÓÈÛÌ¿ÙˆÓ ·ÓÙ›ÛÙÔÈ¯· ÌÂ ·˘Ù¿ Ô˘ Û˘Ó‹ıˆ˜ ̇ ËÙÔ‡ÓÙ·È ÛÙÈ˜ ÁÚ·-
Ù¤˜ ‰ÔÎÈÌ·Û›Â˜ ÙÔ˘ Û¯ÔÏÂ›Ô˘.

ñ ¶ÂÚ›ÏË„Ë ÙË˜ ıÂˆÚ›·˜ ÌÂ ÙÔÓÈÛÌfi ÙˆÓ ÛËÌÂ›ˆÓ Ô˘ ·Ú·‰ÔÛÈ·Î¿ ‰˘ÛÎÔÏÂ‡Ô˘Ó.

ñ A·ÓÙ‹ÛÂÈ˜ Î·È ˘Ô‰Â›ÍÂÈ˜ ÙˆÓ ÎÚÈÙËÚ›ˆÓ ·ÍÈÔÏfiÁËÛË˜, Î·È Ù¤ÏÔ˜

ñ E˘ÚÂÙ‹ÚÈÔ fiÚˆÓ ·ÏÏ¿ Î·È ¯Ú‹ÛÈÌÂ˜ ‰ÈÂ˘ı‡ÓÛÂÈ˜ ÛÙÔ ‰È·‰›ÎÙ˘Ô ÌÂ ‰Ú·ÛÙËÚÈfi-
ÙËÙÂ˜ Î·È ÂÎ·È‰Â˘ÙÈÎfi ˘ÏÈÎfi Ô˘ ·ÍÈÔÔÈÔ‡Ó ÙÈ˜ Ó¤Â˜ ÙÂ¯ÓÔÏÔÁ›Â˜.

TÔ ‚Ô‹ıËÌ· ·˘Ùfi ¤¯ÂÈ ÛÎÔfi Ó· ÛÔ˘ ·ÓÔ›ÍÂÈ ÙÔÓ ‰ÚfiÌÔ ÙË˜ ÁÓÒÛË˜ ÁÈ· Ù· Ì·ıË-
Ì·ÙÈÎ¿ Î·È fi¯È Ó· ÛÂ ÂÚÈÔÚ›ÛÂÈ ÛÂ ¤ÙÔÈÌ· Ú¿ÁÌ·Ù· Î·È ÛÙËÓ ·Ï‹ ¯Ú‹ÛË ÙÔ˘˜.

K·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ Û˘ÁÁÚ·Ê‹˜ ÙÔ˘ ‰ÂÓ ˘‹ÚÍÂ Ô‡ÙÂ ÛÙÈÁÌ‹ Ë È‰¤· Ó· ‰ËÌÈÔ˘Ú-
ÁËıÂ› ¤Ó· «Ï˘Û¿ÚÈ» ÌÂ ÌÔÚÊ‹ ÁÚ‹ÁÔÚË˜ Î·È Ì·ÛËÌ¤ÓË˜ ÙÚÔÊ‹˜. AÓÙ›ıÂÙ·, ¯ÚËÛÈ-
ÌÔÔÈÒÓÙ·˜ ÙËÓ ÔÏ‡¯ÚÔÓË Â›Ú· Ì·˜ ÙfiÛÔ ·fi ÙÈ˜ ÊÚÔÓÙÈÛÙËÚÈ·Î¤˜ fiÛÔ Î·È ·fi
ÙÈ˜ Û¯ÔÏÈÎ¤˜ ·›ıÔ˘ÛÂ˜, ÚÔÛ·ı‹Û·ÌÂ Ó· ‰ÒÛÔ˘ÌÂ ÙÈ˜ Ï‡ÛÂÈ˜ ÙˆÓ ·ÛÎ‹ÛÂˆÓ Ô˘
ÂÚÈ¤¯ÔÓÙ·È ÛÙÔ Û¯ÔÏÈÎfi ‚È‚Ï›Ô ÌÂ Ù¤ÙÔÈÔÓ ÙÚfiÔ, ÒÛÙÂ Ó· ÛÂ ÚÔÎ·ÏÔ‡ÌÂ ‰È·ÚÎÒ˜
Ó· ‰ÔÎÈÌ¿ÛÂÈ˜ Ó· Ï‡ÛÂÈ˜ ÌÂ ÙÈ˜ ‰ÈÎ¤˜ ÛÔ˘ ‰˘Ó¿ÌÂÈ˜ ÙËÓ ÂfiÌÂÓË ¿ÛÎËÛË.

°È· Û¤Ó·, Ô˘ Â›Û·È ÙÒÚ· Ì·ıËÙ‹˜ ‹ Ì·ı‹ÙÚÈ· ÙË˜ B’ Ù¿ÍË˜ ÙÔ˘ °˘ÌÓ·Û›Ô˘, ÙÔ ‚È-
‚Ï›Ô ·˘Ùfi ı· ·ÔÙÂÏ¤ÛÂÈ ¤Ó· ÈÛ¯˘Úfi ÂÚÁ·ÏÂ›Ô. £· ÛÂ ‚ÔËı‹ÛÂÈ ÛÙË ÊÂÙÈÓ‹ ÛÔ˘
ÚÔÛ¿ıÂÈ·, Ô˘ ÛÙfi¯Ô ı· ¤¯ÂÈ Ó· ÂÂÎÙÂ›ÓÂÈ˜ ÙÈ˜ ÁÓÒÛÂÈ˜ ÛÔ˘ ÛÙËÚÈ˙fiÌÂÓÔ˜ ‹ ÛÙË-
ÚÈ˙fiÌÂÓË ÛÂ ¤ÓÓÔÈÂ˜ Î·È Ú¿ÍÂÈ˜ Ô˘ ¤Ì·ıÂ˜ ÛÙËÓ ÚÔËÁÔ‡ÌÂÓË Ù¿ÍË, ·ÏÏ¿ Î·È ÙÔ-
ÔıÂÙÒÓÙ·˜ ÙÂ˜ Ì¤Û· ÛÂ Î·ÈÓÔ‡ÚÈ· Ï·›ÛÈ·. T·˘Ùfi¯ÚÔÓ·, ı· ÛÔ˘ ‰ÒÛÂÈ ÙË ‰˘Ó·-
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ÙfiÙËÙ· Ó· ·Ù‹ÛÂÈ˜ ÌÂ ÛÙ¤ÚÂÔ ‚‹Ì· ÛÙÔÓ Î¿ˆ˜ ÈÔ ÂÍÂÏÈÁÌ¤ÓÔ ÙÚfiÔ ıÂÌÂÏ›ˆÛË˜
ÔÚÈÛÌ¤ÓˆÓ ·fi ÙÈ˜ ÁÓÒÛÂÈ˜ ÛÔ˘Ø ÁÈ·Ù› ÔÏÏ¿ ·fi ·˘Ù¿ Ô˘ Ì¤¯ÚÈ ÙÒÚ· ÁÓÒÚÈ˙Â˜
«Ú·ÎÙÈÎ¿», Ê¤ÙÔ˜ –·ÎfiÌË ÈÔ ¤ÓÙÔÓ· ·’ fi,ÙÈ ¤Ú˘ÛÈ– ı· ‰È·ÈÛÙÒÛÂÈ˜ fiÙÈ ¤¯Ô˘Ó
Î·È ÙË ÏÔÁÈÎ‹, ÙË ıÂˆÚËÙÈÎ‹ ÙÔ˘˜ ÂÍ‹ÁËÛË Î·È ·fi‰ÂÈÍË, Ú¿ÁÌ· Ô˘ ı· Ú¤ÂÈ ÛÈ-
Á¿ ÛÈÁ¿ Ó· ÙÔ ÂÓÙ¿ÍÂÈ˜ ÛÙÔÓ ÙÚfiÔ ÛÎ¤„Ë˜ ÛÔ˘ Î·È ÛÙÔÓ ÙÚfiÔ Ô˘ ı· ·ÓÙÈÌÂÙˆ›-
˙ÂÈ˜ Ù· Ì·ıËÌ·ÙÈÎ¿ ÚÔ‚Ï‹Ì·Ù·.

IÔ‡ÓÈÔ˜ 2007

OÈ Û˘ÁÁÚ·ÊÂ›˜

MÈ¯¿ÏË˜ TÔ˘ÚÏ¿ÎË˜, IÔÚ‰¿ÓË˜ XÚÈÛÙÔ‰Ô‡ÏÔ˘ 
K·ıËÁËÙ¤˜ M·ıËÌ·ÙÈÎÒÓ – 3Ô˘ °˘ÌÓ·Û›Ô˘ 

AÁ. B·Ú‚¿Ú·˜ «AÓÙÒÓË˜ ™·Ì·Ú¿ÎË˜».

M·Ùı·›Ô˜ TÛÈÏÈÚ›‰Ë˜
K·ıËÁËÙ‹˜ M·ıËÌ·ÙÈÎÒÓ – 

2Ô˘ TÔÛÈÙÛÂ›Ô˘ AÚÛ·ÎÂ›Ô˘ §˘ÎÂ›Ô˘ EÎ¿ÏË˜.
(mtsilp@gmail.com)

ÚˆÙÔÛÂÏÈ‰· b'  11-01-08 09:06  ™ÂÏ›‰· 8



¶ E P I E X O M E N A

KPITHPIA A•IO§O°H™H™ ....................................................................... 13

§Y™EI™ A™KH™EøN ™XO§IKOY BIB§IOY

A’ MEPO™

1 E•I™ø™EI™ – ANI™ø™EI™

A.1.1 H ¤ÓÓÔÈ· ÙË˜ ÌÂÙ·‚ÏËÙ‹˜ – AÏÁÂ‚ÚÈÎ¤˜ ·Ú·ÛÙ¿ÛÂÈ˜..................... 81
A.1.2 EÍÈÛÒÛÂÈ˜ ·’ ‚·ıÌÔ‡........................................................................... 87
A.1.3 E›Ï˘ÛË Ù‡ˆÓ..................................................................................... 101
A.1.4 E›Ï˘ÛË ÚÔ‚ÏËÌ¿ÙˆÓ ÌÂ ÙË ¯Ú‹ÛË ÂÍÈÛÒÛÂˆÓ............................... 107
A.1.5 AÓÈÛÒÛÂÈ˜ ·’ ‚·ıÌÔ‡ .......................................................................... 114

2 ¶PA°MATIKOI API£MOI

A.2.1 TÂÙÚ·ÁˆÓÈÎ‹ Ú›˙· ıÂÙÈÎÔ‡ ·ÚÈıÌÔ‡ .................................................. 135
A.2.2 ÕÚÚËÙÔÈ ·ÚÈıÌÔ› – ¶Ú·ÁÌ·ÙÈÎÔ› ·ÚÈıÌÔ› ......................................... 145
A.2.3 ¶ÚÔ‚Ï‹Ì·Ù· ........................................................................................ 152

3 ™YNAPTH™EI™

A.3.1 H ¤ÓÓÔÈ· ÙË˜ Û˘Ó¿ÚÙËÛË˜ ................................................................... 163
A.3.2 K·ÚÙÂÛÈ·Ó¤˜ Û˘ÓÙÂÙ·ÁÌ¤ÓÂ˜ – °Ú·ÊÈÎ‹ ·Ú¿ÛÙ·ÛË Û˘Ó¿ÚÙËÛË˜ . 171
A.3.3 H Û˘Ó¿ÚÙËÛË y = ·x ........................................................................... 184
A.3.4 H Û˘Ó¿ÚÙËÛË y = ·x + ‚ .................................................................... 192
A.3.5 H Û˘Ó¿ÚÙËÛË y = ·/x – H ˘ÂÚ‚ÔÏ‹ .................................................. 204

ÚˆÙÔÛÂÏÈ‰· b'  11-01-08 09:06  ™ÂÏ›‰· 9



4 ¶EPI°PAºIKH ™TATI™TIKH

A.4.1 B·ÛÈÎ¤˜ ¤ÓÓÔÈÂ˜ ÙË˜ ™Ù·ÙÈÛÙÈÎ‹˜: ¶ÏËı˘ÛÌfi˜ – ¢Â›ÁÌ· ................. 215
A.4.2 °Ú·ÊÈÎ¤˜ ¶·Ú·ÛÙ¿ÛÂÈ˜ ...................................................................... 219
A.4.3 K·Ù·ÓÔÌ‹ Û˘¯ÓÔÙ‹ÙˆÓ Î·È Û¯ÂÙÈÎÒÓ Û˘¯ÓÔÙ‹ÙˆÓ............................ 228
A.4.4 OÌ·‰ÔÔ›ËÛË ·Ú·ÙËÚ‹ÛÂˆÓ............................................................ 242
A.4.5 M¤ÛË ÙÈÌ‹ – ¢È¿ÌÂÛÔ˜ ........................................................................ 249

B’ MEPO™

1 EMBA¢A E¶I¶E¢øN ™XHMATøN – ¶Y£A°OPEIO £EøPHMA

B.1.1 EÌ‚·‰fiÓ Â›Â‰Ë˜ ÂÈÊ¿ÓÂÈ·˜ .......................................................... 263
B.1.2 MÔÓ¿‰Â˜ Ì¤ÙÚËÛË˜ ÂÈÊ·ÓÂÈÒÓ ......................................................... 265
B.1.3 EÌ‚·‰¿ Â›Â‰ˆÓ Û¯ËÌ¿ÙˆÓ.............................................................. 268
B.1.4 ¶˘ı·ÁfiÚÂÈÔ ıÂÒÚËÌ·......................................................................... 281

2 TPI°øNOMETPIA – ¢IANY™MATA

B.2.1 EÊ·ÙÔÌ¤ÓË ÔÍÂ›·˜ ÁˆÓ›·˜................................................................ 287
B.2.2 HÌ›ÙÔÓÔ Î·È Û˘ÓËÌ›ÙÔÓÔ ÔÍÂ›·˜ ÁˆÓ›·˜ ............................................ 294
B.2.3 MÂÙ·‚ÔÏ¤˜ ËÌÈÙfiÓÔ˘, Û˘ÓËÌÈÙfiÓÔ˘ Î·È ÂÊ·ÙÔÌ¤ÓË˜ ..................... 300
B.2.4 OÈ ÙÚÈÁˆÓÔÌÂÙÚÈÎÔ› ·ÚÈıÌÔ› ÙˆÓ ÁˆÓÈÒÓ 30Æ, 45Æ Î·È 60Æ.............. 305
B.2.5 H ¤ÓÓÔÈ· ÙÔ˘ ‰È·Ó‡ÛÌ·ÙÔ˜.................................................................. 313
B.2.6 ÕıÚÔÈÛÌ· Î·È ‰È·ÊÔÚ¿ ‰È·Ó˘ÛÌ¿ÙˆÓ ............................................... 317
B.2.7 AÓ¿Ï˘ÛË ‰È·Ó‡ÛÌ·ÙÔ˜ ÛÂ ‰‡Ô Î¿ıÂÙÂ˜ Û˘ÓÈÛÙÒÛÂ˜ ........................ 324

3 METPH™H KYK§OY

B.3.1 EÁÁÂÁÚ·ÌÌ¤ÓÂ˜ ÁˆÓ›Â˜ ....................................................................... 331
B.3.2 K·ÓÔÓÈÎ¿ ÔÏ‡ÁˆÓ· ........................................................................... 337
B.3.3 M‹ÎÔ˜ Î‡ÎÏÔ˘...................................................................................... 342
B.3.4 M‹ÎÔ˜ ÙfiÍÔ˘ ........................................................................................ 346
B.3.5 EÌ‚·‰fiÓ Î˘ÎÏÈÎÔ‡ ‰›ÛÎÔ˘.................................................................. 350
B.3.6 EÌ‚·‰fiÓ Î˘ÎÏÈÎÔ‡ ÙÔÌ¤· ................................................................... 355

10 M·ıËÌ·ÙÈÎ¿ B’ °˘ÌÓ·Û›Ô˘

ÚˆÙÔÛÂÏÈ‰· b'  11-01-08 09:06  ™ÂÏ›‰· 10



4 °EøMETPIKA ™TEPEA – METPH™H ™TEPEøN

B.4.1 E˘ıÂ›Â˜ Î·È Â›Â‰· ÛÙÔÓ ¯ÒÚÔ......................................................... 365
B.4.2 ™ÙÔÈ¯Â›· Î·È ÂÌ‚·‰fiÓ Ú›ÛÌ·ÙÔ˜ Î·È Î˘Ï›Ó‰ÚÔ˘ ............................. 370
B.4.3 ŸÁÎÔ˜ Ú›ÛÌ·ÙÔ˜ Î·È Î˘Ï›Ó‰ÚÔ˘....................................................... 378
B.4.4 H ˘Ú·Ì›‰· Î·È Ù· ÛÙÔÈ¯Â›· ÙË˜ ........................................................ 384
B.4.5 O ÎÒÓÔ˜ Î·È Ù· ÛÙÔÈ¯Â›· ÙÔ˘ .............................................................. 391
B.4.6 H ÛÊ·›Ú· Î·È Ù· ÛÙÔÈ¯Â›· ÙË˜ ............................................................ 398
B.4.7 °ÂˆÁÚ·ÊÈÎ¤˜ Û˘ÓÙÂÙ·ÁÌ¤ÓÂ˜ ............................................................. 405

A·ÓÙ‹ÛÂÈ˜ – YÔ‰Â›ÍÂÈ˜ ÙˆÓ ÎÚÈÙËÚ›ˆÓ ·ÍÈÔÏfiÁËÛË˜ ............................. 407
E˘ÚÂÙ‹ÚÈÔ fiÚˆÓ – ÔÓÔÌ¿ÙˆÓ ........................................................................ 423
IÛÙÔÛÂÏ›‰Â˜ – ™¯ÂÙÈÎ¤˜ ‰ÈÂ˘ı‡ÓÛÂÈ˜ ÛÙÔ ‰È·‰›ÎÙ˘Ô................................... 427

11¶ÂÚÈÂ¯fiÌÂÓ·

ÚˆÙÔÛÂÏÈ‰· b'  11-01-08 09:06  ™ÂÏ›‰· 11



MEPO™ A’
KEºA§AIO 1Ô: EÍÈÛÒÛÂÈ˜ – AÓÈÛÒÛÂÈ˜
KEºA§AIO 2Ô: ¶Ú·ÁÌ·ÙÈÎÔ› ·ÚÈıÌÔ›
KEºA§AIO 3Ô: ™˘Ó·ÚÙ‹ÛÂÈ˜
KEºA§AIO 4Ô: ¶ÂÚÈÁÚ·ÊÈÎ‹ ™Ù·ÙÈÛÙÈÎ‹

MEPO™ B’
KEºA§AIO 1Ô: EÌ‚·‰¿ Â›Â‰ˆÓ Û¯ËÌ¿ÙˆÓ – 

¶˘ı·ÁfiÚÂÈÔ ıÂÒÚËÌ·
KEºA§AIO 2Ô: TÚÈÁˆÓÔÌÂÙÚ›· – ¢È·Ó‡ÛÌ·Ù·
KEºA§AIO 3Ô: M¤ÙÚËÛË Î‡ÎÏÔ˘
KEºA§AIO 4Ô: °ÂˆÌÂÙÚÈÎ¿ ÛÙÂÚÂ¿ – M¤ÙÚËÛË ÛÙÂÚÂÒÓ

KÚÈÙ‹ÚÈ·

·ÍÈÔÏfiÁËÛË˜

·Ú¯Ë ÎÚÈÙËÚ›ˆÓ  1-01-08 13:34  ™ÂÏ›‰· 13



·Ú¯Ë ÎÚÈÙËÚ›ˆÓ  1-01-08 13:34  ™ÂÏ›‰· 14



1. N· ·ÓÙÈÛÙÔÈ¯›ÛÂÙÂ Î¿ıÂ ÛÙÔÈ¯Â›Ô ÙË˜ ÛÙ‹ÏË˜ A ÙÔ˘ ·Ú·Î¿Ùˆ ›Ó·Î· ÌÂ ¤Ó·
ÛÙÔÈ¯Â›Ô ÙË˜ ÛÙ‹ÏË˜ B.

2. °È· Î¿ıÂ ·ÏÁÂ‚ÚÈÎ‹ ·Ú¿ÛÙ·ÛË ÙË˜ 1Ë˜ ÛÙ‹ÏË˜ ÙÔ˘ ·Ú·Î¿Ùˆ ›Ó·Î· ‰›ÓÔÓÙ·È
ÙÚÂÈ˜ ··ÓÙ‹ÛÂÈ˜ A, B, °, ·fi ÙÈ˜ ÔÔ›Â˜ Ì›· ÌfiÓÔ Â›Ó·È ÛˆÛÙ‹. N· ÂÈÏ¤ÍÂÙÂ ÙË
ÛˆÛÙ‹ ·¿ÓÙËÛË.

A B °
·) 4· – · + 7· 12· 4· 10·
‚) 2x + 3x – x 6x 4x –3x
Á) –9ˆ – 3ˆ + 2ˆ 14ˆ 10ˆ –10ˆ
‰) x – x – x –x –2x x

3. N· ¯ÚËÛÈÌÔÔÈ‹ÛÂÙÂ ÌÂÙ·‚ÏËÙ¤˜ ÁÈ· Ó· ÂÎÊÚ¿ÛÂÙÂ ÌÂ ÌÈ· ·ÏÁÂ‚ÚÈÎ‹ ·Ú¿-
ÛÙ·ÛË Ù· ·Ú·Î¿Ùˆ:
·) TÔ ÂÓÙ·Ï¿ÛÈÔ ÂÓfi˜ ·ÚÈıÌÔ‡ ·˘ÍËÌ¤ÓÔ Î·Ù¿ 2.
‚) TËÓ ÂÚ›ÌÂÙÚÔ ÂÓfi˜ ÙÂÙÚ·ÁÒÓÔ˘.
Á) TÔÓ fiÁÎÔ ÂÓfi˜ Î‡‚Ô˘.
‰) TËÓ ÂÚ›ÌÂÙÚÔ ÂÓfi˜ ÔÚıÔÁˆÓ›Ô˘ ÌÂ Ì‹ÎÔ˜ ‰ÈÏ¿ÛÈÔ ·fi ÙÔ Ï¿ÙÔ˜ ÙÔ˘.

4. N· ·ÏÔÔÈ‹ÛÂÙÂ ÙÈ˜ ·Ú·ÛÙ¿ÛÂÈ˜:
·) 4x – 2x + 7x – 8x.
‚) 2x + 3y – x – 5y.
Á) x + 3y + (2x – 2y).
‰) y – (2x – 5y) – (4x + 2y).

5. N· ˘ÔÏÔÁ›ÛÂÙÂ ÙËÓ ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜:
x – (2y + 3x) – (4x – y)    ·Ó   x = 1  Î·È  y = –3.

A
·. –3x + 7x – 5x i)  9x
‚. 3x – 7x –5x ii)  x

iii) –9x
iv) –x

Á. 3x – 7x + 5x

‰. –3x + 7x + 5x

B

A.1.1 H ¤ÓÓÔÈ· ÙË˜ ÌÂÙ·‚ÏËÙ‹˜ – AÏÁÂ‚ÚÈÎ¤˜ 
·Ú·ÛÙ¿ÛÂÈ˜A1A1

MEPO™ AMEPO™ A ’’
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1. N· ¯·Ú·ÎÙËÚ›ÛÂÙÂ Î·ıÂÌÈ¿ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜ ˆ˜ ™ (ÛˆÛÙ‹) ‹ §
(Ï·Óı·ÛÌ¤ÓË):

™     §

·) H ÂÍ›ÛˆÛË –2x = 6 ¤¯ÂÈ Ú›˙· ÙÔÓ ·ÚÈıÌfi –3.

‚) H ÂÍ›ÛˆÛË 0x = 5 Â›Ó·È Ù·˘ÙfiÙËÙ·.

Á) H ÂÍ›ÛˆÛË 2x – 2x = 3 Â›Ó·È ·‰‡Ó·ÙË.

‰) H ÂÍ›ÛˆÛË x – x = 0 Â›Ó·È Ù·˘ÙfiÙËÙ·.

Â) H Ú›˙· ÙË˜ ÂÍ›ÛˆÛË˜ –x + 3 = 9 Â›Ó·È Ô ·ÚÈıÌfi˜ –6.

ÛÙ) OÈ ÂÍÈÛÒÛÂÈ˜ x + 2 = 1 Î·È 4x – 5x = –1 ¤¯Ô˘Ó ÁÈ· Ï‡ÛË 

ÙÔÓ ›‰ÈÔ ·ÚÈıÌfi.

2. N·  ÂÍÂÙ¿ÛÂÙÂ ·Ó Ô ·ÚÈıÌfi˜ Ô˘ ‰›ÓÂÙ·È Â›Ó·È Ï‡ÛË ÙË˜ ÂÍ›ÛˆÛË˜:

·) 3x + 5 = 20 x = 5.

‚) – �
1
3

� x = 6 x = 18.

Á) 6x + 5 = 2x – 19 x = –6.

3. N· Ï‡ÛÂÙÂ ÙÈ˜ ÂÍÈÛÒÛÂÈ˜:
·) 3x + 2 = 2x – 6.
‚) 3(x + 4) = 14 + 3x.
Á) 2(x + 1) = 2x + 2.

4. N· Ï‡ÛÂÙÂ ÙÈ˜ ÂÍÈÛÒÛÂÈ˜:

·) – = .

‚) – (x – 4) = 2 + .
3x – 1
�

5
1
�
5

x + 4
�

3

x + 1
�

6
3(x – 1)
�

2
x – 2
�

3

A.1.2 EÍÈÛÒÛÂÈ˜ ·’ ‚·ıÌÔ‡  (1)A2A2
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1. N· ·ÓÙÈÛÙÔÈ¯›ÛÂÙÂ Î¿ıÂ ÂÍ›ÛˆÛË ÙË˜ ÛÙ‹ÏË˜ A ÌÂ ÙË Ï‡ÛË ÙË˜ ÛÙË ÛÙ‹ÏË B.

2. N· ÂÍÂÙ¿ÛÂÙÂ ·Ó Ô ·ÚÈıÌfi˜ 4 Â›Ó·È Ï‡ÛË ÙË˜ ÂÍ›ÛˆÛË˜:

+ = .

3. N· ‚ÚÂ›ÙÂ ÙËÓ ÙÈÌ‹ ÙÔ˘ x, ÁÈ· Ó· Â›Ó·È A = B, fiÔ˘:
A = 2(3x – 1) – (2x – 1) Î·È

B = 3(3x – 5).

4. N· Ï‡ÛÂÙÂ ÙÈ˜ ÂÍÈÛÒÛÂÈ˜:

·) – = 2 + .

‚) – = 2x – 6.

1. N· ¯·Ú·ÎÙËÚ›ÛÂÙÂ Î·ıÂÌÈ¿ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜ ˆ˜ ™ (ÛˆÛÙ‹) ‹ §
(Ï·Óı·ÛÌ¤ÓË):

™     §

·) O Ù‡Ô˜ F = m ⋅ ·, ·Ó Ï˘ıÂ› ˆ˜ ÚÔ˜ ·, Á›ÓÂÙ·È · = �
m
F

� .

‚) O Ù‡Ô˜ L = 2Ú Â›Ó·È Ï˘Ì¤ÓÔ˜ ˆ˜ ÚÔ˜ Ú.

A.1.3 E›Ï˘ÛË Ù‡ˆÓ 
A.1.4 E›Ï˘ÛË ÚÔ‚ÏËÌ¿ÙˆÓ ÌÂ ÙË ¯Ú‹ÛË   (1)

ÂÍÈÛÒÛÂˆÓ 
A4A4

3(x – 1)
�

2
4 – 5x
�

12

x – 2
�

3
1
�
5

2x – 1
�

15

2x – 1
�

3
3x – 2
�

4
3x – 14
�

12

A
·)  2x = –4 i) AfiÚÈÛÙË

1

–2

3

A‰‡Ó·ÙË

‚)  –5x = –15 ii)

iii)

iv)

v) 

Á)  x + 2 = x – 1

‰)   = x
3

1
3

Â)  x + 1 = 1 + x

B

A.1.2 EÍÈÛÒÛÂÈ˜ ·’ ‚·ıÌÔ‡  (2)A3A3
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XÚÂÈ¿˙ÂÙ·È Ó· Í¤ÚÂÈ˜...XÚÂÈ¿˙ÂÙ·È Ó· Í¤ÚÂÈ˜...
£EøPIA

ñ °È· Î¿ıÂ ÔÍÂ›· ÁˆÓ›· ̂  ÂÓfi˜ ÔÚıÔ-
ÁˆÓ›Ô˘ ÙÚÈÁÒÓÔ˘ AB° ÔÚ›˙Ô˘ÌÂ ̂ ˜
ÂÊ·ÙÔÌ¤ÓË ÙË˜ ˆ ÙÔÓ ÏfiÁÔ ÙË˜
·¤Ó·ÓÙÈ Î¿ıÂÙË˜ ÏÂ˘Ú¿˜ ÚÔ˜
ÙËÓ ÚÔÛÎÂ›ÌÂÓË Î¿ıÂÙË ÏÂ˘Ú¿.
¢ËÏ·‰Ë:

ñ °È· Ó· ‚ÚÔ‡ÌÂ ÙËÓ ÂÊ·-
ÙÔÌ¤ÓË ÌÈ·˜ ÔÍÂ›·˜
ÁˆÓ›·˜ xO

§ 

y = ,̂ ·›Ú-
ÓÔ˘ÌÂ ÛËÌÂ›· ¿Óˆ
ÛÙËÓ ÏÂ˘Ú¿ Ox Î·È
‚Ú›ÛÎÔ˘ÌÂ ÙÈ˜ ·ÔÛÙ¿-
ÛÂÈ˜ ÙÔ˘˜ x1, x2, x3, ...
·fi ÙËÓ Oy. °È· Î¿ıÂ
ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ
Ô˘ Û¯ËÌ·Ù›˙ÂÙ·È, Ë
ÙÈÌ‹ ÙÔ˘ ÏfiÁÔ˘ Ô˘ ÔÚ›˙ÂÈ ÙËÓ ÂÊˆ Â›Ó·È ÛÙ·ıÂÚ‹. ¢ËÏ·‰‹:

ÂÊˆ = = = = ...

ñ H ÙÈÌ‹ ÙË˜ ÂÊˆ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÁÈ· Ó· ÂÚÈÁÚ¿„ÂÈ ÙËÓ ÎÏ›ÛË Ì›·˜ Â˘-
ıÂ›·˜.

x3�
y3

x2�
y2

x1�
y1

x

yO ˆ

y1

x1

y2

x2

y3

x3

ÂÊˆ = �
A
A

B
°
�

°

AB

ˆ

˘
ÔÙÂ

›ÓÔ
˘Û

·

ÚÔÛÎÂ›ÌÂÓË Î¿ıÂÙË
ÏÂ˘Ú¿ ÛÙËÓ ˆ

·¤Ó·ÓÙÈ Î¿ıÂÙË
ÏÂ˘Ú¿ ÛÙËÓ ˆ

EÊ·ÙÔÌ¤ÓË ÔÍÂ›·˜ ÁˆÓ›·˜

B.2.1B.2.1
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¶·Ú¿‰ÂÈÁÌ· 1Ô: H ÎÏ›ÛË ÙÔ˘ ‰ÚfiÌÔ˘

B° Â›Ó·È 10% = = ÂÊˆ, ‰ËÏ·‰‹

ÁÈ· Î¿ıÂ 100 m ÔÚÈ˙fiÓÙÈ·˜ ÌÂÙ·Ùfi-
ÈÛË˜ AB ·ÓÂ‚·›ÓÔ˘ÌÂ ÛÂ ‡„Ô˜ A°,
10 m.

¶·Ú¿‰ÂÈÁÌ· 2Ô: ™ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›-

ÁˆÓÔ OKM Â›Ó·È: 

ÂÊˆ = = = ·, ‰ËÏ·‰‹ Ë ÂÊˆ

ÂÎÊÚ¿˙ÂÈ ÙËÓ ÎÏ›ÛË · ÙË˜ Â˘ıÂ›·˜
ÌÂ Ù‡Ô y = ·x.

Eƒø∆∏™∂π™ K∞∆∞¡O∏™∏™

H ÛˆÛÙ‹ ·¿ÓÙËÛË Â›Ó·È Ë °, ÁÈ·Ù›:  

ÂÊı = = . 
75
�
100

·¤Ó·ÓÙÈ Î¿ıÂÙË
���
ÚÔÛÎÂ›ÌÂÓË Î¿ıÂÙË

£˘Ì‹ÛÔ˘

OÚÈÛÌfi˜ 
ÂÊ·ÙÔÌ¤ÓË˜

ÂÊı =

¿Ú· ÂÊı = .
Á
‚

·¤Ó·ÓÙÈ Î¿ıÂÙË
ÚÔÛÎÂ›ÌÂÓË Î¿ıÂÙË

B

A
°

ı

Á

‚

1

y
�
x

MK
�
OK

ˆ
x K

O

y

y

y = ·x

M(x, y)

x

10
�
100

°

AB

ˆ

100

10

288 MEPO™ B’

Á/ÚÈ· 2.1  11-01-08 09:15  ™ÂÏ›‰· 288



·) H ÛˆÛÙ‹ ·¿ÓÙËÛË Â›Ó·È Ë B, ÁÈ·Ù›
·fi ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ AKB
·Ú·ÙËÚÒ fiÙÈ:

ÂÊı = = .

‚) H ÛˆÛÙ‹ ·¿ÓÙËÛË Â›Ó·È Ë ¢, ÁÈ·Ù›
·fi ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ AK° Â›-

Ó·È ÂÊÊ = = = 2.

EÚÁ·˙fiÌ·ÛÙÂ ÛÙ· ÙÚ›ÁˆÓ· AK¢,
¢K°, °§B Î·È A§B. TfiÙÂ:

ÂÊı = = = 1.

¢Ô‡ÏÂ„Â ·Ó¿ÏÔÁ· Î·È ı· ‚ÚÂÈ˜:

ÂÊÊ = , ÂÊ„ = , ÂÊˆ = ,

ÔfiÙÂ ı· ¤¯Ô˘ÌÂ ÙËÓ ·ÓÙÈÛÙÔÈ¯›·:

ı → 1, Ê → , ˆ → Î·È „ → . 

A™∫∏™∂π™

·) XÚËÛÈÌÔÔÈÔ‡ÌÂ ÙÔÓ ÔÚÈÛÌfi ÙË˜ ÂÊ·ÙÔ-
Ì¤ÓË˜, ÔfiÙÂ ı· ¤¯Ô˘ÌÂ:

ÂÊ30Æ = ‹  (xÈ·ÛÙ›)

x = 12 ⋅ ÂÊ30Æ = 12 ⋅ 0,577 = 6,92.

‚) ÂÊ35Æ = ‹                                            

x = 17 ⋅ ÂÊ35Æ = 17 ⋅ 0,7 = 11,9.

Z

E

¢

17

x

35Æ

x
�
17

x
�
12 A

B

°

x12

30Æ

1

5
�
3

3
�
2

5
�
2

3
�
2

5
�
3

5
�
2

3
�
3

¢K
�
AK

3

4
�
2

AK
�
K°

4
�
3

AK
�
BK

ı

A K

B

°

Ê

2
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Á) ÂÊ38Æ = ‹                                             

x ⋅ ÂÊ38Æ = 13  ‹

x = = = 16,64.

‰) ÂÊ45Æ = ‹                                            

x ⋅ ÂÊ45Æ = 10  ‹

x = = = 10.

AÎÔÏÔ˘ıÔ‡ÌÂ Ù· ‚‹Ì·Ù· ÙË˜ ÂÊ·ÚÌÔÁ‹˜ 2
ÙÔ˘ Û¯ÔÏÈÎÔ‡ ‚È‚Ï›Ô˘ (ÛÂÏ. 138). K·Ù·-
ÛÎÂ˘¿˙Ô˘ÌÂ ÌÈ· ÔÚı‹ ÁˆÓ›· A

§
Î·È ÛÙÈ˜ ÏÂ˘-

Ú¤˜ ÙË˜ ·›ÚÓÔ˘ÌÂ Ù· ÙÌ‹Ì·Ù· AB = 7 Î·È
A° = 10. TfiÙÂ:

ÂÊˆ = = = 0,7, ¿Ú· Ë ÁˆÓ›· ˆ Â›-

Ó·È Ë ˙ËÙÔ‡ÌÂÓË ÁˆÓ›·. ▲

£ÂˆÚÔ‡ÌÂ ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ AB° ÌÂ B
§

= 30Æ Î·È
A° = 4 cm. 

M‹ÎÔ˜ AB: ÂÊ30Æ = ‹  0,577 = ‹ 

0,577 ⋅ AB = 4  ‹  AB = = 6,93 cm.

M‹ÎÔ˜ B°: Afi ¶˘ı·ÁfiÚÂÈÔ ıÂÒÚËÌ· ı· ¤¯Ô˘ÌÂ:
B°2 = AB2 + A°2, ·’ fiÔ˘ ‚Ú›ÛÎÔ˘ÌÂ B° � 8 cm.
T¤ÏÔ˜, ÂÂÈ‰‹ B

§

= 30Æ, ÚÔÊ·ÓÒ˜ ı· Â›Ó·È °
§§

= 60Æ.

EÌ‚·‰fiÓ AB°: E›Ó·È E = ⋅ A° ⋅ AB = ⋅ 4 ⋅ 6,93 = 13,86 cm2.

⁄„Ô˜ A¢: E›Ó·È E = ⋅ B° ⋅ A¢, ÔfiÙÂ:
1
�
2

1
�
2

1
�
2

4
�
0,577

4
�
AB

A°
�
AB

B

°A 4 cm

¢
30Æ

3

7
�
10

AB
�
A°

B

A 10

7

°
ˆ

2

10
�
1

10
�
ÂÊ45Æ

§

KM
10

x
45Æ

▲

10
�
x

13
�
0,781

13
�
ÂÊ38Æ

£

I

H

13

x
38Æ

13
�
x
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13,86 = ⋅ 8 ⋅ A¢  ‹  4 ⋅ A¢ = 13,86  ‹  A¢ = ‹  A¢ = 3,46 cm.

(Â... ·ÚÎÂÙ¿ ‰ÂÓ Â›Ó·È;) ▲

¶·Ú·ÙËÚÒ ·Ú¯ÈÎ¿ fiÙÈ °¢ = A¢ – A°
(Ë ˙ËÙÔ‡ÌÂÓË ·fiÛÙ·ÛË). E›Ó·È fiÌˆ˜:

ñ Afi BA
¢

°: ÂÊ34Æ = ‹  

A° = = = 

59,26 m.

ñ Afi BA
¢

¢: ÂÊ23Æ = ‹  

A¢ = = = 94,34 m.

OfiÙÂ: °¢ = 94,34 – 59,26 � 35 m.                                                         ▲

Afi ÙÔ ÙÚ›ÁˆÓÔ A¢° ¤¯Ô˘ÌÂ:            

ÂÊ18Æ = = .   (1)

Afi ÙÔ ÙÚ›ÁˆÓÔ A¢E ¤¯Ô˘ÌÂ:

ÂÊ40Æ = = .   (2)

¢È·ÈÚÔ‡ÌÂ Î·Ù¿ Ì¤ÏË ÙÈ˜ Û¯¤ÛÂÈ˜ (1),
(2) (ÁÈ· Ó’ ·ÏÔÔÈËıÂ› ÙÔ A¢),
ÔfiÙÂ:

= ‹  0,4 = ‹  0,4 h – 1,2 = 3  ‹  0,4 h = 4,2  ‹  

h � 10,5 m. ▲

3
�
h – 3

�
A
3
¢
�

�
�
h
A

–
¢
3

�

ÂÊ18Æ
�
ÂÊ40Æ

h – 3
�
A¢

¢E
�
A¢

3
�
A¢

°¢
�
A¢

33

B

A

°

E

¢

h

40Æ

18Æ

5

40
�
0,424

40
�
ÂÊ23Æ

40
�
A¢

40
�
0,675

40
�
ÂÊ34Æ

40
�
A°

B

40

A ¢°
23Æ34Æ

4

13,86
�

4
1
�
2
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Afi ÙÔ ÙÚ›ÁˆÓÔ A¢B ·›ÚÓÔ˘ÌÂ:                        

ÂÊ55Æ = ‹

1,428 = ‹  B¢ = .   (1)

ŸÌÔÈ·, ·fi ÙÔ ÙÚ›ÁˆÓÔ A¢° ·›ÚÓÔ˘ÌÂ:

ÂÊ85Æ = ‹  11,430 = ‹  ¢° = .   (2)

¶ÚÔÛı¤ÙÔ˘ÌÂ ÙÒÚ· Î·Ù¿ Ì¤ÏË ÙÈ˜ (1), (2) (ÁÈ·Ù› ÁÓˆÚ›˙Ô˘ÌÂ fiÙÈ B¢ + ¢° =
80), ÔfiÙÂ:

B¢ + ¢° = + = = = 0,788 h  

‹  h = 80 : 0,788  ‹  h � 101,5 m.

AÓ ÚÔÛı¤ÛÔ˘ÌÂ ÛÙÔ h Î·È ÙÔ ‡„Ô˜ 1,40 m (ÙˆÓ Ì·ÙÈÒÓ), Ô ̄ ·ÚÙ·ÂÙfi˜ ı· ‚Ú›-
ÛÎÂÙ·È ÛÂ ‡„Ô˜ 103 m ÂÚ›Ô˘. ▲

·) E‡ÎÔÏ· ‚Ï¤Ô˘ÌÂ fiÙÈ:        
B¢ = ¢E – BE  ‹
B¢ = 90 – x.

‚) Afi ÙÔ ÙÚ›ÁˆÓÔ A¢B ·›Ú-
ÓÔ˘ÌÂ:

ÂÊı = ‹  

ÂÊı = .   (1)

Á) ŸÌÔÈ·, ·fi ÙÔ ÙÚ›ÁˆÓÔ BE° ·›ÚÓÔ˘ÌÂ:

ÂÊı = ‹  ÂÊı = .   (2)
35
�
x

E°
�
BE

25
�
90 – x

A¢
�
¢B

A °

E¢
B ıı

90 cm
x

25 cm 35 cm

7

12,858 h
�

16,32
11,43 ⋅ h + 1,428 ⋅ h
���

1,428 ⋅ 11,430
h

�
11,430

h
�
1,428

h
�
11,430

h
�
¢°

h
�
¢°

h
�
1,428

h
�
B¢

h
�
B¢

A

°¢B

80 m

1,40 m

h

55Æ 85Æ

6
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‰) AÊÔ‡ Ù· ÚÒÙ· Ì¤ÏË ÙˆÓ Û¯¤ÛÂˆÓ (1), (2) Â›Ó·È ›Û·, ı· Â›Ó·È Î·È Ù·
‰Â‡ÙÂÚ·, ÔfiÙÂ:

= ‹  (xÈ·ÛÙ›)  35 ⋅ (90 – x) = 25x.

§‡ÓÔ˘ÌÂ ÙÒÚ· ÙËÓ ÙÂÏÂ˘Ù·›· ÂÍ›ÛˆÛË Î·È ¤¯Ô˘ÌÂ:

35 ⋅ 90 – 35x = 25x  ‹  60x = 3.150  ‹  x = = 52,5 cm.                  ▲
3.150
�

60

35
�
x

25
�
90 – x
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XÚÂÈ¿˙ÂÙ·È Ó· Í¤ÚÂÈ˜...XÚÂÈ¿˙ÂÙ·È Ó· Í¤ÚÂÈ˜...
£EøPIA

ñ ¶¿Óˆ ÛÙËÓ ÏÂ˘Ú¿ Ox ÌÈ·˜ ÔÍÂ›·˜ ÁˆÓ›·˜ xO
§ 

y = ˆ ·›ÚÓÔ˘ÌÂ ÛËÌÂ›· A,
B, °, ... Î·È ‚Ú›ÛÎÔ˘ÌÂ ÙÈ˜ ·ÓÙ›ÛÙÔÈ¯Â˜ ·ÔÛÙ¿ÛÂÈ˜ AA’, BB’, °°’, ... ·fi
ÙËÓ ÏÂ˘Ú¿ Oy.

IÛ¯‡ÂÈ fiÙÈ: = =

= ... , ‰ËÏ·‰‹ ÛÂ fiÏ·

Ù· ÔÚıÔÁÒÓÈ· ÙÚ›ÁˆÓ· Ô˘
Û¯ËÌ·Ù›˙ÔÓÙ·È Ô ÏfiÁÔ˜ 

Â›Ó·È ÛÙ·ıÂÚfi˜ Î·È Î·ÏÂ›Ù·È ËÌ›ÙÔÓÔ ÙË˜ ÁˆÓ›·˜ ˆ Î·È Û˘Ì‚ÔÏ›˙ÂÙ·È ÌÂ
ËÌˆ.

ñ ™ÙÔ ÚÔËÁÔ‡ÌÂÓÔ Û¯‹Ì· ÈÛ¯‡ÂÈ Â›ÛË˜:

= = = ... , ‰ËÏ·‰‹ ÛÂ fiÏ· Ù· ÔÚıÔÁÒÓÈ· ÙÚ›ÁˆÓ· Ô˘ Û¯Ë-

Ì·Ù›˙ÔÓÙ·È Ô ÏfiÁÔ˜ Â›Ó·È ÛÙ·ıÂÚfi˜ Î·È Î·ÏÂ›Ù·È 

Û˘ÓËÌ›ÙÔÓÔ ÙË˜ ÁˆÓ›·˜ ˆ Î·È Û˘Ì‚ÔÏ›˙ÂÙ·È ÌÂ Û˘Óˆ.

ñ ™ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ AB°, ÁÈ· ÙËÓ ÔÍÂ›·
ÁˆÓ›· ˆ ÈÛ¯‡ÂÈ:

ËÌˆ = = .

Û˘Óˆ = = .
‚
�
·

ÚÔÛÎÂ›ÌÂÓË Î¿ıÂÙË
���

˘ÔÙÂ›ÓÔ˘Û·

Á
�
·

·¤Ó·ÓÙÈ Î¿ıÂÙË
��

˘ÔÙÂ›ÓÔ˘Û·

B

°A

Á ·

‚
ˆ

ÚÔÛÎÂ›ÌÂÓË Î¿ıÂÙË
���

˘ÔÙÂ›ÓÔ˘Û·

O°’
�
O°

OB’
�
OB

OA’
�
OA

·¤Ó·ÓÙÈ Î¿ıÂÙË ÏÂ˘Ú¿
���

˘ÔÙÂ›ÓÔ˘Û·

°°’
�
O°

x

A

A'

B

B'

°

°'
yO ˆ

x
y

z

BB’
�
OB

AA’
�
OA

HÌ›ÙÔÓÔ Î·È Û˘ÓËÌ›ÙÔÓÔ ÔÍÂ›·˜ ÁˆÓ›·˜
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¶·Ú·Ù‹ÚËÛË: ËÌB = Û˘Ó°.
ËÌ° = Û˘ÓB.

ñ °È· Î¿ıÂ ÔÍÂ›· ÁˆÓ›· ˆ ÈÛ¯‡ÂÈ:

0 < ËÌˆ < 1 Î·È 0 < Û˘Óˆ < 1

‰ËÏ·‰‹ ÔÈ ÙÈÌ¤˜ ËÌˆ, Û˘Óˆ Â›Ó·È ·Ó¿ÌÂÛ· ÛÙÔ 0 Î·È ÛÙÔ 1 (ÂÓÒ Ë ÙÈÌ‹ ÙË˜
ÂÊˆ ÌÔÚÂ› Ó· Â›Ó·È ÔÔÈÔÛ‰‹ÔÙÂ ıÂÙÈÎfi˜ ·ÚÈıÌfi˜).

ñ T¤ÏÔ˜ ÈÛ¯‡ÂÈ: 

Eƒø∆∏™∂π™ K∞∆∞¡O∏™∏™

·) ËÌı = , ¿Ú· Ë ÛˆÛÙ‹ ·¿ÓÙËÛË Â›Ó·È Ë °.                                              

‚) ËÌÊ = , ¿Ú· Ë ÛˆÛÙ‹ 

·¿ÓÙËÛË Â›Ó·È Ë B. 

Á) Û˘Óı = , ¿Ú· Ë ÛˆÛÙ‹ 

·¿ÓÙËÛË Â›Ó·È Ë ¢. 

‰) Û˘ÓÊ = , ¿Ú· Ë ÛˆÛÙ‹ 

·¿ÓÙËÛË Â›Ó·È Ë °. 

H ÛˆÛÙ‹ ·¿ÓÙËÛË Â›Ó·È Ë B, ÁÈ·Ù› ·Ú·ÙËÚÒ fiÙÈ:

Û˘ÓÊ = .
8
�
17

2

12
�
13

5
�
13

5
�
13

12
�
13

1

ÂÊˆ = �
Û
Ë
˘
Ì
Ó
ˆ
ˆ

�

AB

°

513

12
Ê

ı

A

B

°

8
17

15

Ê

ı

£˘Ì‹ÛÔ˘

TÔ˘˜ ÔÚÈÛÌÔ‡˜ Ô˘ ¤¯Ô˘ÌÂ ‰ÒÛÂÈ ÁÈ· 
ÙÔ ËÌ›ÙÔÓÔ Î·È ÙÔ Û˘ÓËÌ›ÙÔÓÔ ÔÍÂ›·˜
ÁˆÓ›·˜ ÛÂ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ:

ËÌÊ =

.

,·¤Ó·ÓÙÈ Î¿ıÂÙË
˘ÔÙÂ›ÓÔ˘Û·

Û˘ÓÊ =
ÚÔÛÎÂ›ÌÂÓË Î¿ıÂÙË

˘ÔÙÂ›ÓÔ˘Û·
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™ÙÔ B ÙÚ›ÁˆÓÔ.

H ÛˆÛÙ‹ ·¿ÓÙËÛË Â›Ó·È Ë A, ÁÈ·Ù›    

ÂÊı = �
Û
Ë
˘
Ì
Ó
ı
ı

� = = �
3
4

� .

OÈ ÙÈÌ¤˜ – , Î·È 1,45 ‰ÂÓ ÌÔÚÂ›

Ó· ÂÎÊÚ¿˙Ô˘Ó Û˘ÓËÌ›ÙÔÓÔ ÔÍÂ›·˜
ÁˆÓ›·˜.

·) , ÁÈ·Ù› ·fi AB
¢

°: Û˘Óı = .

‚) , ·fi ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ A¢°.

Á) , ÁÈ·Ù› ÔÈ °B, °E ‰ÂÓ Â›Ó·È ÏÂ˘Ú¤˜ ÔÚıÔÁˆÓ›Ô˘ ÙÚÈÁÒÓÔ˘.

‰) , ÏfiÁˆ ÙÔ˘ (·).                                      

Â) , ·fi ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ °E¢.

ÛÙ) , ·fi ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ AB°.

˙) , ·fi ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ °E¢.

Ë) , ÏfiÁˆ ÙÔ˘ (˙).

ı) , ·fi ÙÔ ÔÚıÔÁÒÓÈÔ ÙÚ›ÁˆÓÔ A¢°.

·) BA
¢¢

¢: Û˘ÓA¢
§

B = .      

‚) AB
¢¢

°: ËÌAB
§

° = .

Á) EA
¢¢

°: Û˘ÓAE
§§

° = .
AE
�
E°

A°
�
B°

A

E

Z

B

¢
°

A¢
�
B¢

7

™

§

™

™

™

A°

B
¢

E
ı

§

§

™

A°
�
B°

™6

£˘Ì‹ÛÔ˘

OÈ ÙÈÌ¤˜ Î·È ÙÔ˘ ËÌÈÙfiÓÔ˘ Î·È ÙÔ˘
Û˘ÓËÌÈÙfiÓÔ˘ ÔÍÂ›·˜ ÁˆÓ›·˜ Â›Ó·È
ıÂÙÈÎÔ› ·ÚÈıÌÔ› ÌÈÎÚfiÙÂÚÔÈ ÙË˜
ÌÔÓ¿‰·˜.

3
�
2

1
�
2

5

�
3
5

�
�
�
4
5

�

£˘Ì‹ÛÔ˘

ÂÊı = .ËÌı
Û˘Óı

4

3
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·) £· ˘ÔÏÔÁ›ÛÔ˘ÌÂ ·Ú¯ÈÎ¿ ÙËÓ 3Ë ÏÂ˘-
Ú¿ ÙÔ˘ ÔÚıÔÁˆÓ›Ô˘ ÙÚÈÁÒÓÔ˘ ÌÂ ÙÔ
¶˘ı·ÁfiÚÂÈÔ ıÂÒÚËÌ·. E›Ó·È:
A°2 = AB2 + B°2 ‹  25 = 9 + B°2 ‹
B°2 = 16  ‹  B° = 4 (cm).
OfiÙÂ ÌÂ ÙÔ˘˜ ÁÓˆÛÙÔ‡˜ ÔÚÈÛÌÔ‡˜ ÙÔ˘
ËÌÈÙfiÓÔ˘ Î·È ÙÔ˘ Û˘ÓËÌÈ-
ÙfiÓÔ˘ ·›ÚÓÔ˘ÌÂ:

ñ ËÌA = = ÔfiÙÂ 

ËÌA = Û˘Ó° = .

ñ Û˘ÓA = = ÔfiÙÂ 

Û˘ÓA = ËÌ° = .

‚) ¢Ô˘ÏÂ‡Ô˘ÌÂ ÌÂ ÙÔÓ ›‰ÈÔ ÙÚfiÔ Î·È ı· Â›Ó·È:

A° � 4,27, ËÌA = Û˘Ó° = 0,94, Û˘ÓA = ËÌ° = 0,35.

Á) ŸÌÔÈ· Î·È ¿ÏÈ ÌÂ Ù· (·), (‚) ı· ¤¯Ô˘ÌÂ:

B° = 11,4, ÔfiÙÂ ËÌB = Û˘Ó° = 0,79 Î·È Û˘ÓB = ËÌ° = 0,61.             ▲ 

AÊÔ‡ Û˘Óˆ = , Ë ÁˆÓ›· ̂  ÌÔÚÂ› Ó· Â›Ó·È ÔÍÂ›·

ÁˆÓ›· ÔÚıÔÁˆÓ›Ô˘ ÙÚÈÁÒÓÔ˘ ÌÂ ˘ÔÙÂ›ÓÔ˘Û· ›ÛË
ÌÂ 5 Î·È ÙËÓ ÚÔÛÎÂ›ÌÂÓË Î¿ıÂÙË ÏÂ˘Ú¿ ÛÙËÓ ˆ
›ÛË ÌÂ 3. ÕÚ· Î·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÔÚıÔÁÒÓÈÔ ÙÚ›-
ÁˆÓÔ AB° ÌÂ AB = 3 Î·È ˘ÔÙÂ›ÓÔ˘Û· B° = 5.
TfiÙÂ, ·fi ÙÔ ¶˘ı·ÁfiÚÂÈÔ ıÂÒÚËÌ· Â›Ó·È:
52 = 32 + A°2 ‹  A°2 = 16  ‹  A° = 4,
ÔfiÙÂ:

ˆ

3

5

BA

°
3
�
5

2

3
�
5

3
�
5

AB
�
A°

4
�
5

4
�
5

B°
�
A°

£˘Ì‹ÛÔ˘

°È· ÙÈ˜ ÔÍÂ›Â˜ ÁˆÓ›Â˜ Ê, ˆ ÂÓfi˜ 
ÔÚıÔÁˆÓ›Ô˘ ÙÚÈÁÒÓÔ˘ 
ÈÛ¯‡Ô˘Ó:
ËÌÊ = Û˘Óˆ
Û˘ÓÊ = ËÌˆ.

Ê

ˆ

A

°B

5 cm
3 cm

1
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ËÌˆ = ¿Ú· ËÌˆ = .     

·) °ÓˆÚ›˙Ô˘ÌÂ fiÙÈ:                                    
0 < ËÌˆ < 1.   (1)
£· «¯Ù›ÛÔ˘ÌÂ» ‚‹Ì· ‚‹Ì· ÙËÓ ·Ú¿-
ÛÙ·ÛË 2 + 5ËÌˆ.
¶ÔÏÏ·Ï·ÛÈ¿˙Ô˘ÌÂ ÌÂ 5, ÔfiÙÂ:
(1) ⇒ 0 < 5ËÌˆ < 5.
¶ÚÔÛı¤ÙÔ˘ÌÂ ÙÔ 2, ÔfiÙÂ:
2 < 2 + 5ËÌˆ < 7 Î·È... ·Ô‰Â›¯ÙËÎÂ.

‚) ¢Ô˘ÏÂ‡Ô˘ÌÂ fiÌÔÈ· ÛÙË ÁÓˆÛÙ‹ Û¯¤ÛË: 
0 < Û˘Óˆ < 1.
¶ÔÏÏ·Ï·ÛÈ¿˙Ô˘ÌÂ ÌÂ –2, ÔfiÙÂ:
0 ⋅ (–2) > (–2) ⋅ Û˘Óˆ > (–2) ⋅ 1  ‹
0 > – 2Û˘Óˆ > –2.
¶ÚÔÛı¤ÙÔ˘ÌÂ ÙÔ 4, ÔfiÙÂ:
4 > 4 – 2Û˘Óˆ > 2 Î·È... ·Ô‰Â›¯ÙËÎÂ.

Á) °ÓˆÚ›˙Ô˘ÌÂ fiÙÈ: 0 < ËÌˆ < 1. 
¶ÔÏÏ·Ï·ÛÈ¿˙Ô˘ÌÂ ÌÂ 5, ÔfiÙÂ 0 < 5ËÌˆ < 5.   (1)
E›ÛË˜: 0 < Û˘Óˆ < 1. ¶ÔÏÏ·Ï·ÛÈ¿˙Ô˘ÌÂ ÌÂ 3, ÔfiÙÂ 0 < 3Û˘Óˆ < 3.   (2)
¶ÚÔÛı¤ÙÔÓÙ·˜ Î·Ù¿ Ì¤ÏË ÙÈ˜ Û¯¤ÛÂÈ˜ (1), (2) ı· Â›Ó·È:
0 < 5ËÌˆ + 3Û˘Óˆ < 8 (·Ô‰Â›¯ÙËÎÂ!) ▲

A˜ ÁÚ¿„Ô˘ÌÂ ¤Ó·Ó ›Ó·Î· ÌÂ Ù· ‰Â-
‰ÔÌ¤Ó· Î·È Ù· ˙ËÙÔ‡ÌÂÓ·:

OA = 10, OB = 12
¢Â‰ÔÌ¤Ó· O° = 8

ZËÙÔ‡ÌÂÓ· O¢, A°, B¢

A
B

° ¢O ı

4

£˘Ì‹ÛÔ˘

ŸÙ·Ó ÔÏÏ·Ï·ÛÈ¿˙Ô˘ÌÂ
ÌÂ ·ÚÓËÙÈÎfi ·ÚÈıÌfi 
ÙÔ˘˜ fiÚÔ˘˜ ÌÈ·˜
·ÓÈÛfiÙËÙ·˜, ·ÏÏ¿˙ÂÈ
Ë ÊÔÚ¿ ÙË˜.

£˘Ì‹ÛÔ˘

OÈ ÙÈÌ¤˜ ÙˆÓ ËÌˆ, Û˘Óˆ
ÁÈ· ÔÍÂ›· ÁˆÓ›· ˆ 
Â›Ó·È ÌÂÙ·Í‡ O Î·È 1.

3

£˘Ì‹ÛÔ˘

▲

Û˘Óˆ = ÚÔÛÎÂ›ÌÂÓË
˘ÔÙÂ›ÓÔ˘Û·

.

4
�
5

A°
�
B°
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ñ YÔÏÔÁÈÛÌfi˜ O¢:
¶·Ú·ÙËÚÔ‡ÌÂ fiÙÈ:

ñ Afi O°
¢

A: Û˘Óı = = = 0,8.   (1)

ñ Afi OB
¢

¢: Û˘Óı = = .  (2)

OfiÙÂ ·fi (1), (2) ı· Ú¤ÂÈ: 0,8 = ‹

0,8 ⋅ O¢ = 12  ‹  O¢ = ‹ O¢ = 15 (m).

ñ YÔÏÔÁÈÛÌfi˜ A°: Afi ÙÔ ¶˘ı·ÁfiÚÂÈÔ ıÂÒÚËÌ· ÛÙÔ O°
¢

A, ı· Â›Ó·È:

OA2 = O°2 + A°2 ‹  102 = 82 + A°2 ‹  A°2 = 36  ‹  A° = 6 (m).

ñ YÔÏÔÁÈÛÌfi˜ B¢: Afi ÙÔ ¶˘ı·ÁfiÚÂÈÔ ıÂÒÚËÌ· ÛÙÔ OB
¢

¢. ¢ÔÎ›Ì·Û¤ ÙÔ
ÌfiÓÔ˜ ÛÔ˘ Î·È ı· ‚ÚÂÈ˜ B¢ = 9 (m). ▲

12
�
0,8

12
�
O¢

12
�
O¢

OB
�
O¢

8
�
10

O°
�
OA
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