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ÐáñÜñôçìá
Ëýóåéò áóêÞóåùí êáé ðñïâëçìÜôùí
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ÊåöÜëáéï 3.1

1. Ç äýíáìç ðïõ áóêåßôáé áðü ôï Ýíá öïñôßï óôï Üëëï åßíáé:

� �
� �

�
�

� �
�

  Þ  F=0,1N

2. Ç äýíáìç ìå ôçí ïðïßá Ýëêïíôáé ôá éüíôá Ía+ êáé Cl- åßíáé:

� �
� �

�
�

� �
�

  Þ  F=4,35.10-9Í

3. ÐñÝðåé Fçë=Fâáñ  Þ  �
�

�
�

� �

�

�

�
� �
�

�

¢ñá �
�� �

�
�

� �   Þ  q=±8,6.10-11C

4. Ïé äõíÜìåéò ðïõ äÝ÷åôáé ôï öïñôßï q1 áðü ôá öïñôßá q2, q3

åßíáé:

� � � �
� �

	
� � � 


� �
�� �� � �   Þ  F = 3,6N.

Ïðüôå ç óõíïëéêÞ äýíáìç ðïõ äÝ÷åôáé ôï öïñôßï q1 åßíáé:

� � � � �
��� � � �
� � �� ��� , äéüôé ôï ôñßãùíï åßíáé éóüðëåõñï.

Þ  � ��� � � ���  êáé äéåýèõíóç áõôÞ ôçò äé÷ïôüìïõ, äéüôé ç

äéáãþíéïò ôïõ ñüìâïõ åßíáé êáé äé÷ïôüìïò.

5. Ãéá íá éóïññïðåß ôï ôñßôï öïñôßï èá ðñÝðåé:

ÓF=0  Þ  F=F´  Þ  �
��

�
�

� �

� �
� �

�
�

�� �
üðïõ x åßíáé ç áðüóôáóç ôïõ öïñôßïõ q áðü öïñôßï Q.

H ðñïçãïýìåíç ó÷Ýóç ãñÜöåôáé:
4x2= (d-x)2  Þ  x = 0,03m

6. Ç Ýíôáóç ôïõ ðåäßïõ ðïõ äçìéïõñãåß ôï öïñôßï q1 óôï óçìåßï

Ã åßíáé: � �
�

	
�

�
�

�   Þ  Å1=18.000Í/C.
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Ïìïßùò � �
�

	
�

�
�

�   Þ  Å2=36.000Í/C.

¢ñá � � � � � �
� � � � ��� � �� �� � �� � � � ��
�

�
�

� �

� �� �� � ��� .

7. Ç ôéìÞ ôçò Ýíôáóçò ôùí ðåäßùí ðïõ äçìéïõñãïýí ôá öïñôßá q

óôï óçìåßï Ä åßíáé: � �
�

	
�

�
.

¢ñá ç óõíéóôáìÝíç Ýíôáóç óôï óçìåßï Ä Ý÷åé ôéìÞ:

� � � �� � � � �
�

	
�

�
�

 êáé äéåýèõíóç áõôÞ ôçò äéáãùíßïõ. Ãéá

íá åßíáé óôçí êïñõöÞ Ä Åïë = 0, ðñÝðåé ôï öïñôßï Q ðïõ èá ôïðï-
èåôçèåß óôçí êïñõöÞ Â íá äçìéïõñãåß ðåäßï ìå ôéìÞ Ýíôáóçò ÅÂ=Å´
êáé áíôßèåôçò êáôåýèõíóçò ìå áõôÞ ôçò Å´.

¢ñá �
�

	
�

�

	

�

�
� �

�

� �
  Þ  �  �� �� �

8. ÅðåéäÞ ôï óöáéñßäéï éóïññïðåß
èá ðñÝðåé:

ÓF = 0  Þ  
� � �
� ! "� � �� � �

üðùò öáßíåôáé óôçí åéêüíá.

¢ñá #$$
�

!
�   Þ

�
�% & $

� �
�$
�

�

�
  Þ

Å=7.500Í/C.

9. Ãéá íá éóïññïðåß ç óôáãüíá ðñÝðåé:
F = Â  Þ  E . q = mg  Þ  q = 5 .10-3C.

Áí ôï öïñôßï åßíáé èåôéêü ç öïñÜ ôçò Ýíôáóçò ôïõ ðåäßïõ åßíáé
áíôßèåôç ôçò öïñÜò ôïõ âÜñïõò. Áí ôï öïñôßï åßíáé áñíçôéêü ç
öïñÜ ôçò Ýíôáóçò ôïõ ðåäßïõ åßíáé ßäéá ìå ôç öïñÜ ôïõ âÜñïõò.

10. Åöáñìüæïõìå ôï èåþñçìá ìåôáâïëÞò ôçò êéíçôéêÞò åíÝñãåéáò
áðü ôç ìéá ìåôáëëéêÞ ðëÜêá ùò ôçí Üëëç:

ÄõíÜìåéò ìåôáîý çëåêôñéêþí öïñôßùí
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ÄÊ = WF  Þ  
�

�
��
 �'� � , áðü üðïõ ðñïêýðôåé

Å = 900N/C

Åßíáé �
(

� ( �� �
�

�   Þ  V = 45V.

11. Åßíáé �
�

(
�   Þ  Q = 16.10-4C.

Åðßóçò Q = Ne  Þ  N = 1016 çëåêôñüíéá.

12. Ç ÷ùñçôéêüôçôá ôïõ ðõêíùôÞ åßíáé:

� #
)

��
�

  Þ  C = 4,425.10-8F.

Ç çëåêôñéêÞ åíÝñãåéá åßíáé:

� �(&��
�

�
�   Þ  Åçë = 55,3.102J.

13. A. � #
)

��
�
  Þ  C = 17,7.10-13F.

Q = C.V  Þ  Q = 17,7.10-10C.

B. �
(

�
�

  Þ  E=5.105V/m.

Ã. � �(&��
�

�
�   Þ  Åçë=0,885.10

-6J.

14. A. Åßíáé C´=åC  Þ  C´=88,510-13F.

Q´ = C´.V  Þ  Q´ = 88,5.10-10C.

B. � � ��
(

�
�

  Þ  Å´= 5.105 (

�

Ã. � � (&�� �
�

�
�   Þ  Åçë = 4,425.10-6J

15. A. �
�

(
�

�

�

�   Þ  Q1 = 3.10-4C

ÄõíÜìåéò ìåôáîý çëåêôñéêþí öïñôßùí



158

B. Ôï öïñôßï ôïõ ðõêíùôÞ ðáñáìÝíåé óôáèåñü, äéüôé áðïóõíäÝ-
èçêå áðü ôçí ðçãÞ.

¢ñá �
�

(
�

�

�

�   Þ  V2 = 100V

� � (&� �
�

�
� �   Þ  Åçë = 0,045J.

� � � �� � ( � � *&� &�
�

�
� ��+� � � .

Ç ìåôáâïëÞ ôçò Åçë åßíáé:
ÄÅçë = -3.10-2J.

16. A. Óôï ìÝóï Ì ïé åíôÜóåéò ôùí ðåäßùí ðïõ äçìéïõñãïýí
ôá öïñôßá q1 êáé q2 Ý÷ïõí ßäéá êáôåýèõíóç êáé ôéìÞ
áíôßóôïé÷á:

� �
�

�
�

�
�

�

�

�
��
�
��

 , � �
�

�
�

�
�

�

�

�
��
�
��

¢ñá ç ïëéêÞ Ýíôáóç Ý÷åé ôéìÞ
ÅÌ = Å1 + Å2  Þ  ÅÌ = 9.105Í/C.

B. F = ÅÌ q  Þ  F = 36.10-3N.
Ã. Áðü ôçí åöáñìïãÞ ôïõ èåùñÞìáôïò ìåôáâïëÞò ôçò êéíçôéêÞò

åíÝñãåéáò ðñïêýðôåé:

Ê = WF = VÌÃq  Þ  (
,

�-� �   Þ  VÌÃ = 50V.

ÄõíÜìåéò ìåôáîý çëåêôñéêþí öïñôßùí
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ÊåöÜëáéï 3.2

1. Ôï öïñôßï ôçò äÝóìçò ôùí çëåêôñïíßùí åßíáé:
q = It  Þ  q = 6.10-4C.

ÁëëÜ q = Ne  Þ  .
�

'
�   Þ  Í = 375.1013 çëåêôñüíéá.

2. Ç Ýíôáóç ôïõ ñåýìáôïò åßíáé:

/
�

0
� /

.'

0
� �   Þ  É = 96.10-5Á.

3. Ç áíôßóôáóç ôïõ óýñìáôïò ôçò ôçëåãñáöéêÞò ãñáììÞò åßíáé:
R = 2.10-3.104Ù  Þ  R = 20Ù.

Ç ôÜóç óôá Üêñá ôçò ãñáììÞò åßíáé:
V = IR  Þ  V = 200Volt.

4. Ç áíôßóôáóç ôïõ ñåõìáôïöüñïõ áãùãïý åßíáé:

1 2
)

�
�
  Þ  1 3�

�




/
(

1
�   Þ  É = 375Á.

5. Ç áíôßóôáóç ôïõ óýñìáôïò åßíáé:

1 2
)

�
�
.

Ç áíôßóôáóç ôïõ íÝïõ óýñìáôïò ðïõ Ý÷åé ôñéðëÜóéï ìÞêïò åßíáé:

� �
�

1 2
)


�

Ï üãêïò ôïõ óýñìáôïò åßíáé óôáèåñüò, Üñá éó÷ýåé:

) )� � �� �
   Þ  � �
�

)
)



Áðü ôéò ðñïçãïýìåíåò ó÷Ýóåéò ðñïêýðôåé:

�
�

�

1

1

)

)



  Þ  R´= 9R  Þ  R´= 90Ù.
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6. Åöüóïí ç áíôßóôáóç ôïõ áãùãïý ãßíåôáé äéðëÜóéá éó÷ýåé:
Rè = 2R0 = R0 (1+áè) Þ

4
	

�
�
 Þ è = 250°C.

7. Ç éó÷ýò ôçò èåñìÜóôñáò åßíáé:
P = VI  Þ  É = 4,54Á.

Ç áíôßóôáóÞ ôçò åßíáé:

1
(

/
�   Þ  R = 48,4Ù.

Åçë = Ñt  Þ  Åçë = 4KWh.
¢ñá ç ëåéôïõñãßá ôçò èá êïóôßóåé 80 äñ÷.

8. Á. 5
(

1�

�

�

�   Þ  R1 = 110Ù

5
(

1�

�

�

�   Þ  R2 = 55Ù.

Â. 5
6

0
�

�
�   Þ  W1=0,88kWh  Þ

W1 = 0,88.1.000.3.600J  Þ  W1 = 3.168.103J.

W1 = 3.168.103.0,24cal  Þ  W1 = 760.320cal.
Ïìïßùò W2 = 1,76kWh = 6.336.000J = 1.520.640cal.

9. A. Ç ìÝãéóôç éó÷ýò åßíáé:
P = V.I  Þ  P = 2.200W

Â. Èá ðñÝðåé 5 7���  Þ

� 6 6 6� � ��+ ��� ����   Þ  Í = 20 ëõ÷íßåò

10. Ç ïëéêÞ éó÷ýò ôùí çëåêôñéêþí óõóêåõþí åßíáé:

Ñïë = V.I  Þ  /
5

(
��

�

¢ñá / 8�
� ���

���

9
.

Þ  / 8� ���� .
Ðñïöáíþò ç áóöÜëåéá ðñÝðåé íá åßíáé 30Á.

Çëåêôñéêü ñåýìá
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11. Ç ïëéêÞ áíôßóôáóç åßíáé:
Rïë = R1 + R2 + R3 Þ Rïë = 100Ù.

Ç Ýíôáóç ôïõ ñåýìáôïò ðïõ ôéò äéáññÝåé åßíáé:

/
(

1 ��

�   Þ  É=2Á.

Ç ôÜóç óôá Üêñá êÜèå ìéáò áíôßóôáóçò åßíáé:
V1 = IR1  Þ  V1 = 40V.

Ïìïßùò V2 = 60V  êáé  V3 = 100V.

12. Ç ïëéêÞ áíôßóôáóç åßíáé:

1
1 1

1 1
���

�

� �

� �

  Þ  Rïë = 20Ù.

:
(

1�
�

�   Þ  É1=10Á. Ïìïßùò É2 = 5Á.

13. Á. Ïé áíôéóôÜóåéò 3Ù, 6Ù óõíäÝïíôáé ðáñÜëëçëá, Üñá:

1 3�
�

�


 �


 �
  Þ  R = 2Ù.

Ïé áíôéóôÜóåéò R êáé 8Ù óõíäÝïíôáé óå óåéñÜ, Üñá:
R´ = R + 8Ù  Þ  R´ = 10Ù.
Ïé áíôéóôÜóåéò R´ êáé 10Ù óõíäÝïíôáé ðáñÜëëçëá, Üñá:

1
1

1
3� � �

� �

� �

��

��
  Þ  R´´ = 5Ù.

Â. Ïé áíôéóôÜóåéò óõíäÝïíôáé ðáñÜëëçëá, ãéáôß Ý÷ïõí ßäéá Üêñá,
Üñá:

� �




�




�


1��

� � �   Þ  Rïë=1Ù.

Ã. Ïé áíôéóôÜóåéò 3Ù, 6Ù óõí-
äÝïíôáé ðáñÜëëçëá, Üñá:
R = 2Ù.
Ç áíôßóôáóç 5Ù óõíäÝåôáé
óå óåéñÜ ìå ôçí R, Üñá:
R´ = R + 5Ù Þ R´ = 7Ù.
Ç áíôßóôáóç 7Ù óõíäÝåôáé
ðáñÜëëçëá ìå ôçí R´, Üñá:

1
1

1
3���

� �

� �

�

�
  Þ  Rïë = 3,5Ù.

Çëåêôñéêü ñåýìá
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14. ¸óôù R1, R2 ïé áíôéóôÜóåéò ôùí óõñìÜôùí. Èá éó÷ýåé:

R1 + R2 = 16Ù  êáé  
1 1

1 1
3� �

� �



�

� .

Ìå áíôéêáôÜóôáóç ðñïêýðôåé:

1 1�
�

��� �� �� � �   Þ  R1=12Ù

Ïðüôå R2=4Ù.

15. Á. Êáé ïé ôñåéò áíôéóôÜóåéò óõíäÝïíôáé óå óåéñÜ:
Rïë = 90Ù.

Â. Êáé ïé ôñåéò áíôéóôÜóåéò óõíäÝïíôáé ðáñÜëëçëá:

� 



�1 3��

�   Þ  Rïë = 10Ù.

Ã. Ïé äýï áíôéóôÜóåéò óõíäÝïíôáé óå óåéñÜ êáé ç ôñßôç ðáñÜëëç-
ëá ìå áõôÝò:
R = (30 + 30)Ù  Þ  R = 60Ù êáé

1
1

1
3���

�

�


�


�
  Þ  Rïë = 20Ù.

Ä. Ïé äýï áíôéóôÜóåéò óõíäÝïíôáé ðáñÜëëçëá êáé ç ôñßôç óå
óåéñÜ ìå áõôÝò:

1 3�
�

�


� 
�


� 
�
  Þ  R = 15Ù êáé

Rïë = R + 30Ù  Þ  Rïë = 45Ù.

16. Ç ôÜóç óôá Üêñá ôçò áíôßóôáóçò R1 åßíáé:
V1 = I1R1  Þ  V1 = 45V.

Óýìöùíá ìå ôïí 2ï êáíüíá ôïõ Kirchhoff éó÷ýåé:
å = V1 + V2  Þ  V2 = 75V, ïðüôå:

:
(

1
�

�

�

�   Þ  É2 = 3Á.

Óýìöùíá ìå ôïí 1ï êáíüíá ôïõ Kirchhoff éó÷ýåé:
É1 = É2 + É3  Þ  É3 = 1,5Á.

¢ñá 1
(

/



�




�   Þ  R3 = 50Ù.

17. Ïé áíôéóôÜóåéò R1, R2 óõíäÝïíôáé óå óåéñÜ, Üñá:

:
1 1

#
�

�� �

  Þ  É = 5Á.

Çëåêôñéêü ñåýìá
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Ç ôÜóç óôá Üêñá ôçò áíôßóôáóçò R2 åßíáé:
V2 = I.R2  Þ  V2 = 75V, Üñá êáé ç ôÜóç óôá Üêñá ôïõ ðõêíù-

ôÞ åßíáé 75V, ïðüôå:
Q = CV  Þ  Q = 7,5.10-4C.

18. Ç éó÷ýò ôçò óõóêåõÞò åßíáé:

P = VI, Üñá :
5

(
�   Þ  É = 4Á.

Ç áíôßóôáóç ôçò óõóêåõÞò åßíáé:

1
(

/
�   Þ  R = 55Ù.

Óýìöùíá ìå ôï 2ï êáíüíá Kirchhoff éó÷ýåé:

300V = 220V + IR´  Þ  ��1 3
��

�
  Þ  R´ = 20Ù.

19. ¼ôáí ï äéáêüðôçò åßíáé áíïéêôüò éó÷ýåé:

VðïëéêÞ = å  Þ  å = 100V.

¼ôáí ï äéáêüðôçò åßíáé êëåéóôüò éó÷ýåé:
Vð = ÉR Þ É = 2Á.

Åðßóçò éó÷ýåé: å = É (R + r)  Þ  100 = 2 (45 + r).

¢ñá r = 5Ù.

20. Á. Ç Ýíôáóç ôïõ ñåýìáôïò åßíáé:

/
� 1 1

#
�

� �� �

  Þ  É = 1Á.

Â. V1 = IR1  Þ  V1 = 40V.
V2 = IR2  Þ  V2 = 50V.

Ã. Vð = å - Ér  Þ  Vð = 90V.

21. Ãéá ôïí ëáìðôÞñá ôï ñåýìá êáíïíéêÞò ëåéôïõñãßáò åßíáé:

/
5

(
�   Þ  É = 0,5Á.

Ç áíôßóôáóÞ ôïõ åßíáé

1
(

/
�   Þ  R = 200Ù.

¢ñá èá ðñÝðåé: / ;/
�

1
;

��
#

� �

�

  Þ  ;

;

� +
���

��
���

� �

�

  Þ

5v + 100 = 120  Þ  v = 4 ëáìðôÞñåò.

Çëåêôñéêü ñåýìá
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22. Éó÷ýåé 1
(

/
�

�

�

�   Þ  R1 = 9Ù.

Åðßóçò å = É1 (R1 + r)  Þ  å = 0,9.9 + 0,9r (1)

Ïìïßùò 1
(

/
�

�

�

�   Þ  R2 = 3,5Ù êáé å =É2 (R2 + r)  Þ

å = 2.3,5 + 2r (2)
Áöáéñþíôáò êáôÜ ìÝëç ôç ó÷Ýóç (1) áðü ôç ó÷Ýóç (2) Ý÷ïõìå:

0 = 1,1r - 1,1  Þ  r = 1Ù.

Áðü ôç ó÷Ýóç (1) ðñïêýðôåé: å = 9V.

23. Ï ðñþôïò êáíüíáò Kirchhoff ãéá ôïí êüìâï Á äßíåé:
É = É1 + É2 (1)

Ïìïßùò óôïí êüìâï Ã: É2 = É3 + É4 (2)
êáé óôïí êüìâï Â: É1 + É4 + É3 = É (3)

Áðü ôç ó÷Ýóç (3) ðñïêýðôåé: É1 = 4Á.
Áðü ôç ó÷Ýóç (1) ðñïêýðôåé: É2 = 6Á.
Ç öïñÜ ôùí åíôÜóåùí É1, É2 åßíáé ðñïò ôïõò êüìâïõò Â, Ã áíôß-

óôïé÷á.

24. Åöáñìüæïõìå ôïí ðñþôï êáíüíá Kirchhoff óôïí êüìâï Á:
É = É1 + É2  Þ  É5 = 5 + É1  Þ  É1 = 10Á.

Ïìïßùò óôïí êüìâï Å: É2 = É3 + É4  Þ  5 = 6 + É4  Þ  É4 = -1Á.
Ïìïßùò óôïí êüìâï Ä: É3 = É6 + É7  Þ  6 = É6 + 6  Þ  É6 = 0Á.
Ïìïßùò óôïí êüìâï Ã: É7 + É5 = É  Þ  6 + É5 = 15  Þ  É5 = 9Á.

25. Á. /
1 1

#
�

�� �

  Þ  / 8�
�

+
.

Â. Ñ = åÉ  Þ  Ñ = 36/5W.
Ã. VÊÃ = VÊ - VÃ = ÉR1  Þ  VÊ = ÉR1

Þ VÊ = 18/5V.

26. A. R1,2 = 4Ù, 
� � � �

� � 
 �1 1 1 1��

� � �

�

  Þ  Rïë = 1Ù.

B. 5 / 1� �
�

��   Þ  É2 = 2Á.

Ç áíôßóôáóç R3 Ý÷åé ßäéá Üêñá ìå ôçí áíôßóôáóç R1,2, Üñá
éó÷ýåé:
V3 = I3 R3 = I2 (R1 + R2)  Þ  É3 = 4Á.

¢ñá 5 / 1
 

�


�   Þ  Ñ3 = 32W.

Çëåêôñéêü ñåýìá
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27. A. Ç óõìðëÞñùóç ôùí óôçëþí åéóüäïõ ôïõ ðßíáêá ãßíåôáé ìå

ôçí êáôáãñáöÞ üëùí ôùí äõíáôþí óõíäéáóìþí ôùí óçìÜôùí
åéóüäïõ.

    Ôï óÞìá åîüäïõ åßíáé ôï ëïãéêü 1, åöüóïí ôïõëÜ÷éóôïí Ýíá áðü

ôá óÞìáôá åéóüäïõ åßíáé ôï ëïãéêü 1.
Â. Ç ðýëç 1 ðñÝðåé íá åßíáé OR, äéüôé ðñÝðåé íá äßíåé Ýîïäï ôï

ëïãéêü 1, áí ìßá ôïõëÜ÷éóôïí åßóïäïò åßíáé ôï ëïãéêü 1. Ïìïßùò

ç ðýëç 2 ðñÝðåé íá åßíáé OR.

28. A. Åöüóïí ï óõíáãåñìüò åíåñãïðïéåßôáé üôáí ç Ýîïäïò åßíáé ôï

ëïãéêü 1 êáé ï áéóèçôÞñáò åêðÝìðåé óÞìá (üôáí ôï óôÝììá äåí
âñßóêåôáé ðÜíù óôïí áéóèçôÞñá) ðïõ áíôéóôïé÷åß óôï ëïãéêü Ï,
ç ðýëç ðñÝðåé íá åßíáé ÍÏÔ.

Â. Ôï óÞìá åîüäïõ ðñÝðåé íá åßíáé ôï ëïãéêü 1 üôáí ï áéóèçôÞñáò
öùôüò Þ Ýîïäïò ôçò ðýëçò ÍÏÔ äßíïõí Ýîïäï ôï ëïãéêü 1. ¢ñá
ç ðýëç Â ðñÝðåé íá åßíáé OR.

Çëåêôñéêü ñåýìá
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ÊåöÜëáéï 3.3

1. Ïé åíôÜóåéò ôùí ìáãíçôéêþí ðåäßùí äßíïíôáé áðü ôéò ó÷Ýóåéò:

<
 :

	
�

�
� �

�
=

  Þ  Â1 = 5.10-6Ô

<
 :�

�
�

�
�

=	
  Þ  Â2 = 4.10-5Ô

¢ñá Âïë = Â2 - Â1  Þ  Âïë = 3,5.10-5Ô.

2. Ïé åíôÜóåéò ôùí ìáãíçôéêþí ðåäßùí åßíáé:

<
 :

�
�

�
�

��
�

=
  Þ  Â1 = 2.10-5Ô

<
 :

�
�

�
�

��
�

=
  Þ  Â2=2.10

-5Ô

Ïðüôå < < <�� � ��
�

�
�
 Þ

Âïë = 2,83.10-5Ô.

#$$
<

<
�

�

�
  Þ  ö = 45°

3. Ç Ýíôáóç ôïõ ìáãíçôéêïý ðåäßïõ åßíáé:

<
 :

�
�

�
�=

  Þ  Â=2.10-5Ô

Ïé äÝêá áãùãïß äçìéïõñãïýí ìáãíçôéêü ðåäßï Ýíôáóçò
Â´= 10Â  Þ  Â´ = 2.10-4Ô.

4. Ïé åíôÜóåéò ôùí ìáãíçôéêþí ðåäßùí ðïõ äçìéïõñãïýíôáé áðü
ôïõò áãùãïýò Ê, Ì óôï óçìåßï Ï Ý÷ïõí ôéìÞ:

< <
 :

�
, -

�
� �

�=
 êáé áíôßèåôç êáôåýèõíóç, äçëáäÞ ÂÊ - ÂÌ = 0.

¢ñá èá ðñÝðåé íá éó÷ýåé åðßóçò 
� �
< <> �� � �   Þ  ÂË = ÂÍ.

ÊáôÜ óõíÝðåéá:
Ç öïñÜ êáé ç ôéìÞ ôçò Ýíôáóçò ôïõ ñåýìáôïò ôïõ áãùãïý Ë

ðñÝðåé íá åßíáé ßäéá ìå åêåßíåò ôïõ áãùãïý Í.
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5. Á. Ïé áãùãïß Á,Ä äçìéïõñãïýí ìáãíçôéêÜ ðåäßá ìå áíôßèåôç
Ýíôáóç óôï êÝíôñï ôïõ ôåôñáãþíïõ.
Ïìïßùò ïé áãùãïß Æ,Ã.
¢ñá Âïë = 0.

Â. Ëüãù óõììåôñßáò éó÷ýåé:

< < < <
 :

	
? � @ A

�
� � � �

�
�

�
=

  Þ  < "? � �
�� �� + 9

Åðßóçò ïé åíôÜóåéò ÂÁ,ÂÄ Ý÷ïõí ßäéá êáôåýèõíóç, áõôÞ áðü
ôï Æ óôï Ã. Ïìïßùò ïé åíôÜóåéò ÂÃ,ÂÆ Ý÷ïõí êáôåýèõíóç áðü
ôï Á óôï Ä.

Ïðüôå < < <�� ? �� �� �
� �� � � �   Þ  Âïë = 4.10-5Ô.

Ç Âïë ùò äéáãþíéïò ôåôñáãþíïõ ó÷çìáôßæåé ãùíßá 45° ìå ôçí
ÂÁ.

6. Ç Ýíôáóç ôïõ ñåýìáôïò ôçò äÝóìçò åßíáé:

:
�'

0
�   Þ  É = 0,08Á.

Ïðüôå !
 :

�
�

�
�=

  Þ  Â = 10-6Ô.

7. Ãíùñßæïõìå üôé B
�



�

�=
, åðßóçò :

'

"
�   Þ  :

'


�
�

�=
,

Üñá !
 :

�
�

�
�

�
  Þ  Â = 12,8Ô.

8. Ç Ýíôáóç ôïõ ìáãíçôéêïý ðåäßïõ óôï êÝíôñï ôùí áãùãþí Ý÷åé
ôéìÞ:

!
 :

�
�

�
�

  Þ  < "� �
�� �� �

Ïé åíôÜóåéò åßíáé êÜèåôåò ìåôáîý ôïõò Üñá

< <�� � �   Þ  Â = 2.10- 4Ô.

9. Á. Ç áíôßóôáóç ôïõ óýñìáôïò ôïõ ðëáéóßïõ åßíáé:
R = 2ðrÍR*  Þ  R = ð2Ù.
¢ñá ç Ýíôáóç ôïõ ñåýìáôïò ðïõ ôï äéáññÝåé Ý÷åé ôéìÞ

Çëåêôñïìáãíçôéóìüò
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:
1 �
#

�
�

  Þ  É=2Á.

Â. Ç Ýíôáóç ôïõ ìáãíçôéêïý ðåäßïõ óôï êÝíôñï ôïõ ðëáéóßïõ
Ý÷åé ôéìÞ:

! �
 :

�
�

�
�

  Þ  Â = 4.10-4Ô.

10. Á. Ç Ýíôáóç ôïõ ìáãíçôéêïý ðåäßïõ óôï åóùôåñéêü ôïõ ðç-
íßïõ åßíáé

!  :
.

��
�

  Þ  Â = 6,28.10-2Ô.

Â. Áí äéðëáóéáóèåß ôï ìÞêïò ôïõ ðçíßïõ ç Ýíôáóç åßíáé

� � �!  :
. !

�
� ��

, Üñá ìåéþíåôáé 50%.

11. Ï áñéèìüò ôùí óðåéñþí ôïõ óùëçíïåéäïýò åßíáé

.
�

�
�

�

�
�

� ��

� ��

�

�=
  Þ  . �

���

=
 óðåßñåò.

¢ñá ç ìÝãéóôç ôéìÞ ôçò Ýíôáóçò ôïõ ðåäßïõ åßíáé

!  :
.

��
�

  Þ  Â = 5.10-3Ô.

12. Ç Ýíôáóç ôïõ ðåäßïõ åßíáé:
Â = ìïÉn*  Þ  É = 2Á.

ÁëëÜ /
1 �
#

�
�

 Üñá 1
/

�
#

� �   Þ  R = 10Ù.

13. Ç Ýíôáóç ôïõ ðåäßïõ åßíáé:
Â = ììïÉn*  Þ  Â = 4ðÔ.

¢ñá Ö = ÂS  Þ  Ö = 2ð.10-3Wb.

14. Ï áãùãüò ãéá íá éóïññïðåß ïñéæüíôéïò èá ðñÝðåé:

ÓF = 0 Þ FL = mg  Þ  !
�%

/
�

�
  Þ  Â = 2,5Ô.

15. A. Ç Ýíôáóç ôïõ ìáãíçôéêïý ðåäßïõ óôï åóùôåñéêü ôïõ óù-

Çëåêôñïìáãíçôéóìüò
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ëçíïåéäïýò åßíáé !   :
�

��
�
  Þ  Â=2Ô.

Â. @C C C  :
�

 )D 	 �� � � �
�

�� �   Þ

ÄÖ = -1,996.10-3Wb.

16. Ç ÇÅÄ áðü åðáãùãÞ ðïõ áíáðôýóóåôáé óôï ðçíßï äßíåôáé
áðü ôç ó÷Ýóç:

# .
@C

@0
.

C C

@0
.

C

@0
D 	 	

� � � � �
�

�

¢ñá .
@0

C
#

	

�   Þ  Í = 1.000 óðåßñåò.

17. Á. Ç ìáãíçôéêÞ ñïÞ åßíáé Ö = 2t, Üñá ç ãñáöéêÞ ôçò ðáñÜ-
óôáóç ìå ôï ÷ñüíï åßíáé åõèåßá.

Â. # @C

@0
� �  Üñá åßíáé ßóç ìå

ôçí êëßóç ôçò åõèåßáò ôçò
åéêüíáò.

ÄçëáäÞ # � �
�

�

� �

� �
 Þ

  å = -2V.

Ã. :
1
#

�   Þ  É = -0,2Á.

18. Ç ÇÅÄ áðü åðáãùãÞ ðïõ
áíáðôýóóåôáé óôï ðëáßóéï åßíáé:

#
#

.
@C

@0
.

@<

@0=
� � � �

+
  Þ  ååð = -0,5V.

19. Á. Ç ÇÅÄ áðü åðáãùãÞ ðïõ áíáðôýóóåôáé óôï ðëáßóéï

åßíáé: # .
@C

@0
.

<)�
�

@0
� � � �

� �� ��
  Þ  å = 0,2V.

B. H Ýíäåéîç ôïõ ãáëâáíïìÝôñïõ åßíáé :
.1
#

�   Þ  É = 0,05Á.

Çëåêôñïìáãíçôéóìüò
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ÊåöÜëáéï 4.1

1. Á. Ç åîßóùóç êßíçóçò åßíáé:
x = x0óõíùt Üñá x0 = 10cm êáé

E
�F�

G
� ��=   Þ  2ðf = 20ðHz  Þ  f = 10Hz.

B. x = 10óõí (20ð 0,025)cm Þ x = 0.

2. A. x = x0óõíùt  Þ  x = 0,1óõí50ð 0,01m  Þ  x = 0
õ = -ùx0çìùt  Þ  õ = -2ðfx0çì2ðft  Þ  õ = -5m/s.

B. á = -ù2x0óõíùt  Þ  	
�

� ���+� �
+�

9 .

F = má  Þ  F = 17,68N.

3. Ãíùñßæïõìå üôé:

Uïë = Ê + U Þ 
�

�

�

�

�

�
�
� � �H� �
 H�� �  Þ

�
 H � ��
�
� �

� �� �  Þ 
 E � �� �
�
� �

� �� � .

4. x = x0óõíùt  Þ  x = 10óõí(0,5t)cm, äéüôé áðü ôï äéÜãñáììá
öáßíåôáé üôé Ô = 4ðs.

õ = -ùx0çìùt  Þ  õ = -5çì(0,5t)cm/s.
á = -ù2x0óõíùt  Þ  á = -2,5óõí(0,5t)cm/s2.

5. A. x = x0óõíùt  Þ  0,02 = x0óõíùt
á = -ù2x0óõíùt  Þ  -8 = -ù2x0óõíùt.
Áðü ôéò ðñïçãïýìåíåò åîéóþóåéò ðñïêýðôåé:

ù = 20rad/s, Üñá " G�
=

9
��

Â. F = má  Þ  F = -0,08N.

6. Ç ðåñßïäïò ôáëÜíôùóçò ôïõ äßóêïõ äßíåôáé áðü ôç ó÷Ýóç

"
�

�
� �� = (1)

¼ôáí ôåèïýí óôáèìÜ ðÜíù óôï äßóêï ç ðåñßïäïò ôáëÜíôùóÞò

ôïõ ãßíåôáé "
� �

�
� ��

� �
= (2)
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Äéáéñïýìå ôéò ó÷Ýóåéò (1) êáé (2) êáé ðñïêýðôåé 
"

"

�

� �
�
�

�
�
�

� �

êáé áíôéêáèéóôþíôáò ôá äåäïìÝíá Ý÷ïõìå m = 0,5kg.

7. Ãíùñßæïõìå üôé F = -Dx, Üñá D = 200N/m.

Åðßóçò D = mù2  Þ  E
H

�
�   Þ  E �F�

G� ��� � .

Ç ôá÷ýôçôá óôç èÝóç áõôÞ åßíáé:

õ = -ùx0çìùt  Þ  
 & 0� ���� �� 
 ��� ��

ÁëëÜ x = x0óõíùt  Þ  �� � 
 ��� �� �� �
� 0   Þ  t = 0,5s.

¢ñá õ=40m/s.

8. A. D = mù2  Þ  D = 4ð2mf2  Þ  D = 160N/m.

B. Éó÷ýåé I H��
�

�
�   Þ  I H

�

H
�

�
��
�
��

�

�

�

 Þ  U = 1,25J.

9. A. H
�

"
�

� �

�

=
  Þ  D = 200N/m.

B. I H��
�

�
�
�   Þ  U = 1J.

10. Ç ðåñßïäïò ôïõ áðëïý åêêñåìïýò åßíáé:

"
%

� �=
�   Þ  %

B
� � �

�
=

�
  Þ  g = 10m/s2.

11. Ç ðåñßïäïò ôïõ ðñþôïõ åêêñåìïýò åßíáé:

"
%

� �=
�

  Þ  � �
�

G
�

%
� = (1)

Ç ðåñßïäïò ôïõ äåýôåñïõ åêêñåìïýò åßíáé;

� �
�

"
%

�=
�

  Þ  
��

��
�

G

%
�

�
=

�
(2)

Äéáéñþíôáò ôéò ó÷Ýóåéò (1) êáé (2) êáôÜ ìÝëç ðñïêýðôåé:

� �� � �+� �

Ìç÷áíéêÝò ôáëáíôþóåéò
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12. Ç ðåñßïäïò ôïõ åêêñåìïýò åßíáé

"
%

� �=
�

Ç íÝá ðåñßïäüò ôïõ åßíáé

� �
�

"
%

�=
�

   Þ  
�
�

�"

"

�

�
  Þ  

��
J�

��
��

��

�
��

�

	


 �

��

�
  Þ  

�

J
�

��

�

¢ñá ôï ìÞêïò ôïõ åêêñåìïýò ðñÝðåé íá åëáôôùèåß êáôÜ

� �
� �

�
� �

� �

�
���

� J

J
��� ++ +K�

13. Óå ôõ÷áßá èÝóç ôïõ óþìáôïò éó÷ýåé:
ÓF = -(K1+K2)x, Üñá åêôåëåß áñìïíéêÞ ôáëÜíôùóç.

"
�

H
� �=   Þ  "

�

� �
�

�
�

� �

= .

Ìç÷áíéêÝò ôáëáíôþóåéò
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ÊåöÜëáéï 4.2

1. Á. Ç åîßóùóç ôïõ êýìáôïò åßíáé:

c = ëf ïðüôå �
L

M
�   Þ  ë = 0,5m.

Â. s = ct  Þ  s = 2,25m.

2. Ç óõ÷íüôçôá ôçò ðçãÞò ôùí êõìÜôùí åßíáé:

M NO�
���

��
  Þ  f=3Hz

c=ëf  Þ  c=0,6m/s.

3. Åßíáé 0
"

�
�

 Þ " G�

�

��
Åðßóçò x = 2ë  Þ  ë = 0,06m.
¢ñá c = ë/Ô  Þ  c = 0,022m/s.

4. A. Åßíáé 
�

�
�

��� �  Þ ë=0,2m.

B. L
�

"
�  Þ c=1m/s.

5. Ç ôá÷ýôçôá ôïõ êýìáôïò åßíáé:

c = ëf  Þ  �
L

M
�   Þ  ë = 0,5m.

6. Éó÷ýåé 2d = ct  Þ  �
L0

�
�

  Þ  d = 510m.

7. A. H ôá÷ýôçôá ôïõ êýìáôïò åßíáé:

L
�

0
�   Þ  c = 2,5m/s.

B. Åßíáé 
�

�
�

��� �   Þ  ë = 0,2m.

c = ëf Þ M
L

�
�   Þ  f = 12,5Hz.
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Ã. õ0 = ùá  Þ  õ0 = 2ðfá  Þ  õ0 = 0,157m/s

8. A. Åßíáé c = ëf  Þ  �
L

M
�   Þ  ë = 2m.

B. "
M

�
�
  Þ  Ô = 2.10-3s.

E
B

�
�=

  Þ  ù=3141 rad/s.

Ã. õ0 = ùx0  Þ  õ0 = 157m/s.

9. Áðü ôéò åéêüíåò Á êáé Â öáßíåôáé üôé:

� �? <
� �

�

�
�   êáé

ëÁ = 20.10-3m, ëÂ = 10.10-3m.
Ïðüôå ïé áíôßóôïé÷åò ôá÷ýôçôåò äéÜäïóçò êÜèå êýìáôïò åßíáé:

cA = ëÁf  Þ  cA = 1m/s  êáé
cB = ëÂf  Þ  cÂ = 0,5m/s.

Åðßóçò 






E�

E�

?

<

?

<
�

�

�

�

�   Þ  






?

<
�

�

�

�
�

10. Åßíáé c = ëf  Þ  M
L

�
�   Þ  f = 3.1014Çz.

Êýìáôá



175

ÂÉÂËÉÏÃÑÁÖÉÁ

Åðéóôçìïëïãßá ôùí Öõóéêþí Åðéóôçìþí

ÊÜëöáò Â.: (1997) ÅðéóôçìïíéêÞ Ðñüïäïò êáé Ïñèïëïãéêüôçôá,
Åêäüóåéò  ÍÞóïò.

Ðåñß êáôáóêåõÞò: ÐñáêôéêÜ åñãáóôçñßïõ ôçò ÅÌÅÁ  Åêäüóåéò
ÍÞóïò 1996

Bondi H .: (1990) Ó÷åôéêüôçôá êáé ÊïéíÞ ËïãéêÞ, Åêäüóåéò  Ôñï-
÷áëßá.

Born Max: (1993) Ôï Ðåßñáìá êáé ç Èåùñßá óôç ÖõóéêÞ, Åêäü-
óåéò  Ôñï÷áëßá

Brown H.: (1994) Ç Óïößá ôçò ÅðéóôÞìçò, Åêäüóåéò  Äßáõëïò.
Brown H. I.: (1993) Áíôßëçøç, Èåùñßá êáé ÄÝóìåõóç, Ðáíåðé-

óôçìéáêÝò Åêäüóåéò  ÊñÞôçò.
Carnap R.: (1975), Öéëïóïößá êáé ëïãéêÞ óýíôáîç ÌåôÜöñáóç

ÉùÜííá Ãüñäïõ. Åðéì. Í. ÁõãåëÞò, Åêäüóåéò  Åãíáôßá
Einstein A., Infeld L.: (1978) Ç ÅîÝëéîç ôùí Éäåþí óôç ÖõóéêÞ,

ÌåôÜöñáóç - ÓõìðëÞñùìá Å. ÌðéôóÜêçò, Åêäüóåéò  Äùäþíç.
Feyerabend P.: (1982) ÅíÜíôéá óôç ÌÝèïäï, ÌåôÜöñáóç Ãñ.

ÊáõêáëÜò, Ã. Êïõíôáñïýëçò, Åêäüóåéò  Óýã÷ñïíá ÈÝìáôá.
Foucalt M.: (1986) Ïé ëÝîåéò êáé ôá ðñÜãìáôá Ìéá áñ÷áéïëïãßá

ôùí åðéóôçìþí ôïõ áíèñþðïõ ÌåôÜöñáóç ÊùóôÞò Ðáðáãéþñãçò
Åêäüóåéò  “Ãíþóç”

Kraft V.: (1986)Ï Êýêëïò ôçò ÂéÝííçò êáé ç ÃÝííçóç ôïõ Íåï-
èåôéêéóìïý Sclick Wittgenstein Carnap Popper ÌåôÜöñáóç ÃéÜííç
ÌáíÜêïõ “Ãíþóç”

Kuhn T.: (1987).Ç äïìÞ ôùí åðéóôçìïíéêþí åðáíáóôÜóåùí Ìå-
ôÜöñáóç Â. ÊÜëöáò Óýã÷ñïíá ÈÝìáôá

Lakatos I.: (1986) Ìåèïäïëïãßá ôùí Åðéóôçìïíéêþí Ðñïãñáì-
ìÜôùí ÅðéóôçìïíéêÞò ̧ ñåõíáò ÌåôÜöñáóç Áéì. Ìåôáîüðïõëïò  Åêäüóåéò
Óýã÷ñïíá ÈÝìáôá

Rae Alastair: (1987)  Êâáíôïìç÷áíéêÞ: ðëÜíç Þ ðñáãìáôéêüôç-
ôá,  Åêäüóåéò  ÊÜôïðôñï.

 Éóôïñßá ôùí Öõóéêþí Åðéóôçìþí

ÁñéóôïôÝëïõò: ÖõóéêÞò Áêñüáóéò (Ôá öõóéêÜ), ÌåôÜöñáóç Ê.Ä.
Ãåùñãïýëç, Åêäüóåéò  ÐáðáäÞìá.  (1972)

ÊÝíôñï Íåïåëëçíéêþí Åñåõíþí: Ïé ÅðéóôÞìåò óôïí Åëëçíéêü ×þñï
(ÐñáêôéêÜ óõíåäñßïõ, Éïýíéïò 1995), Åêäüóåéò  Ôñï÷áëßá.

ÖÜññéíãêôïí Â.: (1969) Ç ÅðéóôÞìç óôçí Áñ÷áßá ÅëëÜäá, Ìå-
ôÜöñáóç ÑáÀóçò Í., Åêäüóåéò  ÊÜëâïò.

Asimov I.: (1998) Ôï ×ñïíéêü ôùí Åðéóôçìïíéêþí Áíáêáëý-
øåùí, ÐáíåðéóôçìéáêÝò Åêäüóåéò  ÊñÞôçò.



176

Dampier W.C.:  (1979) A history of Science and its relations
with Philosophy & Religion, Cambridge University Press.

Grant E.: (1993) Ïé ÖõóéêÝò ÅðéóôÞìåò ôïí Ìåóáßùíá . Ìåô.
Óáñßêáò Æ. Ðáí. Åêäüóåéò   ÊñÞôçò.

Harman M. P.: (1993) ÅíÝñãåéá, Äýíáìç êáé ¾ëç Ç åííïéïëï-
ãéêÞ åîÝëéîç ôçò ÖõóéêÞò ôïí 19ï áéþíá  ÅðéóôçìïíéêÞ åðéìÝëåéá
Ê. Ãáâñüãëïõ ÌåôÜöñáóç Ô. Ôóéáíôïýëáò ÐáíåðéóôçìéáêÝò Eêäü-
óåéò ÊñÞôçò

Leicester H.: (1993), Éóôïñßá ôçò ×çìåßáò, Åêäüóåéò  Ôñï÷áëßá.
Narlikar J .: (1999) Ç Åëáöñüôçôá ôçò Âáñýôçôáò, Åêäüóåéò

Ôñï÷áëßá
Prigogine Ilya:  (1997), Ôï ôÝëïò ôçò âåâáéüôçôáò, Åêäüóåéò

ÊÜôïðôñï.
Prigozin I., Stengers I.: (1986) «ÔÜîç ìÝóá áðü ôï ×Üïò»

ÌåôÜöñáóç Ì. ËïãéùôÜôïõ. Åêäüóåéò   ÊÝäñïò.
Schrodinger E .: Ç öýóç êáé ïé ¸ëëçíåò. Ï êüóìïò êáé ç öõóé-

êÞ . Ðñþôç äçìïóßåõóç 1954. Ó÷üëéá êáé åðåêôÜóåéò Michel Bitbol.
1992. Åêäüóåéò   Ð. Ôñáõëüò, ÊùóôáñÜêç Å,. 1995.

Weisskopf V.: (1994) Ç ÊâáíôéêÞ ÅðáíÜóôáóç, Åêäüóåéò  ÊÜôï-
ðôñï.

ÐáéäáãùãéêÜ- ÄéäáêôéêÞ

Êüêêïôáò Ð.: (2000) (Åðéì.) ÄéäáêôéêÝò ðñïóåããßóåéò óôéò öõóé-
êÝò åðéóôÞìåò-Óýã÷ñïíïé ðñïâëçìáôéóìïß  Åêäüóåéò   ôõðùèÞôù.

Êüêêïôáò Ð.: (1998) Óýã÷ñïíåò ðñïóåããßóåéò óôç äéäáóêáëßá
ôùí Öõóéêþí Åðéóôçìþí. – Ç åðïéêïäïìçôéêÞ ðñïóÝããéóç ôçò äéäá-
óêáëßáò êáé ôçò ìÜèçóçò .

Êüêêïôáò Ð .: (1998)  ÄéäáêôéêÞ ôùí Öõóéêþí Åðéóôçìþí Åêäü-
óåéò Ãñçãüñç .

ÊïõëáúäÞò Â.: (1995) (Åðéì.) ÁíáðáñáóôÜóåéò ôïõ öõóéêïý êü-
óìïõ  Åêäüóåéò Gutenberg

Ìáôóáããïýñáò Ç.: (1995) (Åðéì.) Ç åîÝëéîç ôçò äéäáêôéêÞò. ÅðéóôçìïëïãéêÞ
èåþñçóç  Åêäüóåéò   Gutenberg

ÐáôÜðçò Ó.: (1995) Ìåèïäïëïãßá ôçò äéäáóêáëßáò ôçò ÖõóéêÞò
Â’ ¸êäïóç

Óôáõñßäïõ Å.: (1995)  ÌïíôÝëá Öõóéêþí Åðéóôçìþí êáé äéáäé-
êáóßåò ìÜèçóçò  Åêäüóåéò ÓáââÜëáò

ÔóáðáñëÞò Ã.: (1991) ÈÝìáôá äéäáêôéêÞò ÖõóéêÞò êáé ×çìåßáò
óôç ÌÝóç Åêðáßäåõóç Åêäüóåéò   Ãñçãüñçò

Arons A. B.: (1992) Ïäçãüò äéäáóêáëßáò ôçò ÖõóéêÞò ÌåôÜöñá-
óç ÂáëáäÜêçò ÁíäñÝáò  Åêäüóåéò Ôñï÷áëßá

Bernstein B.: (1991) Ðáéäáãùãéêïß êþäéêåò êáé Êïéíùíéêüò Ýëåã÷ïò
ÅéóáãùãÞ -ÌåôÜöñáóç -Óçìåéþóåéò ÉùóÞö Óïëïìþí Åêäüóåéò    ÁëåîÜíäñåéá



177

Bertrand Y.: (1994) Óýã÷ñïíåò ÅêðáéäåõôéêÝò èåùñßåò Ìåô. Óé-
ðçôÜíïõ Á., ËéíÜñäïõ Å. Åêäüóåéò   ÅëëçíéêÜ ÃñÜììáôá

Driver R., Guesne E., Timberghien A.: (Eds) Ïé éäÝåò ôùí
ðáéäéþí óôç ÖõóéêÞ ÌåôÜöñáóç Êñçôéêüò È., Óðçëéùôïðïýëïõ-
Ðáðáíôùíßïõ Â.,Óôáõñüðïõëïò Á. ÅÍÙÓÇ ÅËËÇÍÙÍ ÖÕÓÉÊÙÍ,
ÔÑÏ×ÁËÉÁ 1993

Driver R., Squires A., Rushworth P., Wood-Robinson V.: (1999).
Ïéêïäïìþíôáò ôéò Ýííïéåò ôùí Öõóéêþí Åðéóôçìþí- Ìéá Ðáãêü-
óìéá óýíïøç ôùí éäåþí ôùí ìáèçôþí Åðéì. Ð. Êüêêïôáò, Ìåô. Ì.
×áôæÞ, Åêäüóåéò   ôõðùèÞôù

Hayes N.: (1993) ÅéóáãùãÞ óôéò ÃíùóôéêÝò Ëåéôïõñãßåò Åðéì. Á.
ÊùóôáñÜêïõ-Åõêëåßäç Åêäüóåéò   åëëçíéêÜ ãñÜììáôá

Lemeignan G., Weil-Barais A.: (1997) Ç ïéêïäüìçóç ôùí åí-
íïéþí óôç öõóéêÞ-Ç äéäáóêáëßá ôçò ìç÷áíéêÞò Åðéì.-Ìåôáö. Äáðü-
íôåò Í. ÄçìçôñáêïðïýëïõÁ., Åêäüóåéò   ôõðùèÞôù

Maturana H., Varela F.: (1992) Ôï äÝíôñï ôçò ãíþóçò. Ïé âéï-
ëïãéêÝò ñßæåò ôçò áíèñþðéíçò íüçóçò  Åêäüóåéò Êáôïðôñï

ÖõóéêÞ

Áëåîáíäñüðïõëïò Í. Ã., Èåoäùñßäïõ - ÊáñáäÞìá Å., óõíåñãá-
óßá Êþôóç Ê. È.: (1996) ÓõìðõêíùìÝíç ¾ëç êáé Áêôßíåò X, ÉùÜí-
íéíá.

Áëåîüðïõëïò Ê.Ä., Ìáñßíïò Ä. É.: (1998) Íåþôåñá áðü ôç Öõ-
óéêÞ, Åêäüóåéò  ÓáââÜëáò.

Áëåîüðïõëïò Ê.Ä., Ìáñßíïò Ä.É.: (1980) ÖõóéêÞ, ôüìïé Á´-Â´, ÁèÞíá.
Áëåîüðïõëïò Ê.Ä .:  (1966) ÃåíéêÞ ÖõóéêÞ, ôüìïé 1-5. ÁèÞíá.
Âáñþôóïò Ð., Áëåîüðïõëïò Ê. Ä.:  (1995) ÖõóéêÞ ÓôåñåÜò Êá-

ôÜóôáóçò, Åêäüóåéò  ÓáââÜëáò.
ÂëÜ÷ïò É.: (1990) ÌáèçóéáêÝò äñáóôçñéüôçôåò ãéá ôçí ðñþôç

Ëõêåßïõ: Ãåíéêïý-Ðïëõêëáäéêïý, Åêäüóåéò  “Ç Ýêöñáóç”.
ÂëÜ÷ïò É., ÆÜ÷ïò Ê., Êüêêïôáò Ð., ÔéìïèÝïõ Ã.: (1998) ÖõóéêÞ

Ã’  Ëõêåßïõ  Ï.Å.Ä.Â.
ÄáíÝæçò Ì., Èåïäïóßïõ Ó.: (1999) Ôï Óýìðáí ðïõ ÁãÜðçóá-

ÅéóáãùãÞ óôçí ÁóôñïöõóéêÞ, ôüìïé Á´, Â´, Åêäüóåéò  Äßáõëïò.
Êüêêïôáò Ð., ÊñÝìïò Ä.:  (1995) ÖõóéêÞ Á´ Ëõêåßïõ, Åêäüóåéò

Ï.Å.Ä.Â.
Ìáõñßêçò ×., ÔéìïèÝïõ Ã.:  (1982) Ìåèïäïëïãßá áóêÞóåùí Ìç-

÷áíéêÞò, Åêäüóåéò  ÁíáóôáóÜêç.
Ìðüôóçò Ê., Ðåñéóôåñüðïõëïò Ð., ÓöáñíÜò Í.: (1993) Åã÷åéñß-

äéï ÖõóéêÞò Ã´ Ëõêåßïõ, Åêäüóåéò  ÍÝùí Ôå÷íïëïãéþí.
Ïéêïíüìïõ Å. Í.:  (1985) Óõìâßùóç ÷ùñßò ìÝëëïí - ÐõñçíéêÜ

¼ðëá êáé Áíèñþðéíïé Ðïëéôéóìïß, ÐáíåðéóôçìéáêÝò Åêäüóåéò  ÊñÞôçò.
Ïéêïíüìïõ Å. Í.:  (1991) Ç ÖõóéêÞ ÓÞìåñá (Ïé ÄÝêá Êëßìáêåò

ôçò ¾ëçò), ÐáíåðéóôçìéáêÝò Åêäüóåéò  ÊñÞôçò.



178

Ðåñéóôåñüðïõëïò Ð., Óêéáèßôçò Åì.: (1983) Ïäçãßåò ãéá ôç äé-
äáóêáëßá ôçò ÖõóéêÞò óôç Â´ Ëõêåßïõ .

ÔéìïèÝïõ Ã.: (1986) ÖõóéêÞ Ã´ Ëõêåßïõ, Åêäüóåéò  Ðáðáäçìç-
ôñüðïõëïõ.

Abbott A.:  (1982) Ordinary Level Physics, Heinemann Ed.
Books, third Edition.

Avison J.:  (1989) The World of Physics, Nelson.
Bausor J. et al.: (1978) Advanced Physics project for Independent

Learning (APPIL) Units 1-10, John Murray (Publishers).
Born M.:  (1951) The restless Universe, Dover Publications.
Breithaupt J.:  (1994) Physics, Stanley Thornes (publishers)

Ltd.
Breithaupt J.:  (1997) Key Science: Physics (new edition), Stanley

Thornes (publishers) Ltd.
Dorn F., Bader F .:  (1985) ÖõóéêÞ, ôüìïé 1-4, Åêäüóåéò  Êôß-

óôç, ÁèÞíá, (óõíïäåýåôáé áðü âéâëßï ãéá ôïí êáèçãçôÞ).
Epstein L.C.:  (1989) Thinking Physics - Practical lessons in

critical thinking (second edition), Insight Press.
Feynman R.:  (1990) Ï ×áñáêôÞñáò ôïõ Öõóéêïý Íüìïõ, ÌåôÜ-

öñáóç ÅëÝíç Ðéðßíç, ÐáíåðéóôçìéáêÝò Åêäüóåéò  ÊñÞôçò.
Gamow G. and Cleveland J.M.: (1978) Physics: foundations

and frontiers (third edition) Prentice-Hall of India.
Haber-Schaim U., Dodge J., Walter J .:  (1990) P.S.S.C ÖõóéêÞ,

ÌåôÜöñáóç È. Êùóôßêáò, Åêäüóåéò  ºäñõìá Åõãåíßäïõ.
Halliday D. Resnick R.:  (1976) ÖõóéêÞ, ÌåôÜöñáóç Ã. Ðíåõ-

ìáôéêüò, Ã. Ðåðïíßäçò ôüìïé 1-2, Åêäüóåéò  Ã.Á. Ðíåõìáôéêüò.
Hecht E.:  (1998) Physics: Algebra/Trig Vol. I & II., Brooks/

Cole Publishing Company.
Hewitt P.:  (1992) Ïé ¸ííïéåò ôçò ÖõóéêÞò, ÌåôÜöñáóç Å.

ÓçöÜêç, ÐáíåðéóôçìéáêÝò Åêäüóåéò  ÊñÞôçò.
Hey I., Walters P.:  (1992) Ôï Êâáíôéêü óýìðáí, ÌåôÜöñáóç

Íßêïò ÄéëÞò, Åêäüóåéò  ÊÜôïðôñï.
Holton G.:  (1985) Introduction to concepts and theories in

Physical Science, revised by Brush S. (second edition),  Princeton
University Press.

Johnson K.:  (1996) Physics for you, New National Curriculum
Edition for GCSE. Stanley Thornes (publishers) Ltd.

Landau L., Kitaigorodsky A.:  (1980) Physics for Everyone
vol. Physical bodies, (second edition), MIR Publishers Moscow.

Landau L.D., and Kitagorodsky A.I.:  (1980) Physics for everyone,
vol.  Molecules (second edition) MIR Publishers Moscow.

Landau L.D., and Kitagorodsky A.I.:  (1981) Physics for everyone,
vol. Electrons, MIR Publishes Moscow.

MacDemmont L. C.:  (1996) Physics by Inquiry, volumes 1-2,
J. Willy & Sons.



179

March R.:  (1996) ÖõóéêÞ ãéá ÐïéçôÝò, ÌåôÜöñáóç Ê. ÌåñãéÜ,
Åêäüóåéò  Äßáõëïò.

Ohanian H.:  (1991) ÖõóéêÞ, ôüìïé 1-2, ÌåôÜöñáóç Á. Ößëéð-
ðá, Åêäüóåéò  Óõììåôñßá.

Pople S.:  (1989) Physics, Coordinated Science, Oxford University
Press.

Rogers E.M.:  (1977) Physics for the inquiring mind: the methods,
nature and philosophy of physical science (twelfth edition) Princeton
University Press.

Rutherford F., Holton G., Watson F.:  (1981) Harvard Project
Physics, Åêäüôåò Holt, Rinehart, Winston Publishers.

Sang D.:  (1995) Nuclear and Particle Physics, Nelson.
Serway R.:  (1990) Physics for Scientists and Engineers,  Ìå-

ôÜöñáóç Ë. ÑåóâÜíçò, ôüìïò ÉV.
Serway R.:  (1991) ÖõóéêÞ, ôüìïé 1-4, ¸êäïóç Ë. ÑåóâÜíç, ÁèÞ-

íá.
Silberberg M.:  (1996) Chemistry: the molecular nature of

matter and change, Mosby.
Skinner B.J. and Porter P.C.:  (1987) Physical Geology, John

Wiley & Sons.
Tillery B.W.: (1996) Physical Science (third edition), W.C.M.

Publishers.
Wenham E., Dorling G., Snell J., Taylor B.:  (1972) Physics,

Concepts and Models, Addison – Wesley Publishers limited.
Whelan P., Hodgson M.:  (1979) Questions on Principles of

Physics, John Murray.
Young H.:  (1994) ÖõóéêÞ, ôüìïé 1-2, ÌåôÜöñáóç Å. ÁíáóôáóÜ-

êçò, Ó. Ä. Ð. Âëáóóüðïõëïò, Å. Äñçò, Ç. Ó. Æïõìðïýëçò, Ç. Ê.
Êáôóïýöçò, Ã. Êïõñïýêëçò, Å. ÌÜíåóçò, Ê. Å. ÐáñáóêåõáÀäçò, Ì.
ÐéëÜíéáò, K. ×ñéóôïäïõëßäçò, Åêäüóåéò  ÐáðáæÞóç.

Zitsewits P.W. et. al.:  (1995) Merril Physics, Principles and
Problems, Glencoe/Mc Graw Hill.

ÅñãáóôÞñéï-ÐåéñÜìáôá

Êáñõþôïãëïõ Ð. ê.Ü.:  (1989) Ôï Êõêëéêü ÅñãáóôÞñéï, ôüìïé Á-
Â, Åêäüóåéò Ã. Ðíåõìáôéêüò.

Êáñáðáíáãéþôçò Â., Ðáðáóôáìáôßïõ Í., ÖÝñôçò Á., ×áëÝôóïò
×.:  Åñãáóôçñéáêüò Ïäçãüò Â´ Ãõìíáóßïõ, Ï.Å.Ä.Â

Êáñáðáíáãéþôçò Â.:  (1989) Ôï Ó÷ïëéêü ÅñãáóôÞñéï Öõóéêþí
Åðéóôçìþí, Åêäüóåéò  Ãñçãüñç.

Êüêêïôáò Ð., Êáñáðáíáãéþôçò Â. ê.Ü.:  (1998) ÐåéñÜìáôá Öõ-
óéêÞò, Åêäüóåéò  Ãñçãüñç.

Êüêêïôáò Ð., Êáñáðáíáãéþôçò Â., ÁñíáïõôÜêçò É., Êáñáíßêáò
É., ÊïõñÝëçò É.:  ÐåéñÜìáôá ÖõóéêÞò, Åêäüóåéò  Ãñçãüñç, ÁèÞíá.



180

Ìðïõñïýôçò É., ÌçôóéÜäçò Ó., ÂñÝôôáñïò Ã.:  Ï Êáèïäéêüò
ÐáëìïãñÜöïò, Åêäüóåéò  ÕÐÅÐÈ.

Ìðïõñïýôçò É.:  (1988) ÐåéñÜìáôá ÖõóéêÞò, ôüìïé Á-Â, Åêäü-
óåéò  Ï.Å.Ä.Â. (ã´ Ýêäïóç 1993).

Ìðïõñïýôçò É.:  ÐåéñÜìáôá ÖõóéêÞò, ôüìïé Á-Â, Åêäüóåéò  Ï.Å.-
Ä.Â

ÏñöáíïõäÜêçò Ã.:  ÅñãáóôçñéáêÝò ÁóêÞóåéò ÖõóéêÞò, Åêäüóåéò
Gutenberg, ÁèÞíá.

Ðáðáóôáìáôßïõ Í.:  ÅñãáóôçñéáêÝò ÁóêÞóåéò Â´ êáé Ã´ Ãõìíá-
óßïõ, ÁèÞíá.

Armitage E.:  Practical Physics in SI, J. Murray, Hong Kong.
Avison J.:  The World of Physics, Nelson, Hong Kong.
Freier G. - Anderson F.:  A Demonstration Handbook for Physics,

American Association of Physics Teachers, N. York.
Haber-Schaim U. et al.:  ÖõóéêÞ PSSC Åñãáóôçñéáêüò Ïäçãüò

(ÌåôÜöñáóç Í. Ðáðáóôáìáôßïõ), ºäñõìá Åõãåíßäïõ.
Leybold - Heraus : Physics Catalogue of Experiments, Kuln,

Germany.
Moss G.:  Ordinary Level Practical Physics, Heinemann, London.
Murphy J. - Doyle J.:  Laboratory Physics, C.E. Merrill, Columbus

Ohio.
Tillery Bill W.:  Laboratory Manual in Conceptual Physics,

W.C. Brown Boston, Chicago, London.
Tyler F.:  A Laboratory Manual of Physics, E. Arnold, London.
Unesco : (1994) Ïäçãüò ôïõ Åêðáéäåõôéêïý, ÌåôÜöñáóç Á. Âå-

êéáñÝëç - Å. Ðáðáãêßêá, Åðéì. É. Áíôùíßïõ ê.á., Åêäüóåéò  UNESCO/
RED – T – POINT.

Unesco:  New Unesco Source Book for Science Teaching, Unesco,
Paris.

Williams J. et. al.:  Excercises and Experiments in Physics,
Holt Reinhart and Winston.

ÊáôÜëïãïé ïñãÜíùí

ÌçôóéÜäçò Ó :  ÅéêïíïãñáöçìÝíïò ÊáôÜëïãïò Åðïðôéêþí ÌÝóùí
Äéäáóêáëßáò, Åêäüóåéò  Ï.Å.Ä.Â.

Colatex Didactic: Physic Technik Hauptkatalog, Lehrmittelhaus,
Innsbruck.

Leybold - Heraus: Physics Apparatus for Teaching Purposes,
Koln Germany “ÅðéóôçìïíéêÜ ¼ñãáíá”, Óïëùìïý 16, ÁèÞíá.

Philip Harris: Physical Science, Life Science, Technologie, Staffordshire
England, “Íïñì ÇëåêôñïíéêÞ ÅÐÅ”, ÂïõëÞò 18, ÁèÞíá.

PHYWE: Physics - Main Catalogue, Göttingen, Germany, anro
á.å., Ëåùö. Óõããñïý 44, ÁèÞíá.



181

ÓÇÌÅÉÙÓÅÉÓ-ÐÁÑÁÔÇÑÇÓÅÉÓ

Óôéò åðüìåíåò óåëßäåò õðÜñ÷åé ÷þñïò üðïõ  ìðïñåßôå íá êáôá-
ãñÜøåôå ó÷üëéá, íá êñáôÞóåôå óçìåéþóåéò Þ áðëÜ íá óçìåéþóåôå
“ôé íá ìçí îå÷Üóù”  ôçí åðüìåíç öïñÜ ðïõ äéäÜîåôå ôéò äéÜöïñåò
äéäáêôéêÝò åíüôçôåò.
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4.1 Ìç÷áíéêÝò ôáëáíôþóåéò
ÄéäáêôéêÞ åíüôçôá 1ç: Ìç÷áíéêÝò ôáëáíôþóåéò (4.1.1), Ðåéñáìá-

ôéêÞ ìåëÝôç ôçò ôáëÜíôùóçò (4.1.2).
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ÄéäáêôéêÞ åíüôçôá 3ç: Ç äýíáìç óôçí ÁðëÞ ÁñìïíéêÞ ÔáëÜíôù-
óç (4.1.4),  ÌåëÝôç ôïõ óõóôÞìáôïò åëáôÞñéï - ìÜæá (4.1.5).
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4.2 Êýìáôá
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