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äéáíÝìïíôáé äùñåÜí.
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Ðñüëïãïò

ÁãáðçôÞ ìáèÞôñéá, áãáðçôÝ ìáèçôÞ.

Ôï ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ óõíï-

äåýåé êáé óõìðëçñþíåé ôïí ÅÑÃÁÓÔÇÑÉÁÊÏ ÏÄÇÃÏ ÖÕ-

ÓÉÊÇÓ. Åíþ ï Åñãáóôçñéáêüò Ïäçãüò ðåñéÝ÷åé ôá öýëëá

ïäçãéþí ãéá ôéò åñãáóôçñéáêÝò áóêÞóåéò, ôï ÔåôñÜäéï ðå-

ñéÝ÷åé ôá áíôßóôïé÷á öýëëá åñãáóßáò.

Óôï öýëëï åñãáóßáò ôçò êÜèå åñãáóôçñéáêÞò Üóêçóçò

õðÜñ÷åé ãéá ôçí êÜèå ìéá åñþôçóç ôïõ öýëëïõ ïäçãéþí ï

áíôßóôïé÷ïò ÷þñïò ãéá íá ãñÜøåôå ôçí áðÜíôçóç, íá óõ-

ìðëçñþóåôå ôá êåíÜ Þ íá äéáãñÜøåôå ôç ìßá áðü ôéò äýï

ëÝîåéò (Þ öñÜóåéò) ùò ëáíèáóìÝíç. ÕðÜñ÷ïõí åðßóçò ðßíá-

êåò ìåôñÞóåùí ãéá íá ôïõò óõìðëçñþóåôå êáé ÷áñôß ìéëéìå-

ôñÝ ãéá íá ó÷åäéÜóåôå ôéò ãñáöéêÝò ðáñáóôÜóåéò. ÕðÜñ÷åé

áêüìç ÷þñïò ãéá íá ãñÜøåôå ôéò åñìçíåßåò ôùí ãñáöéêþí

ðáñáóôÜóåùí êáèþò êáé ôá óõìðåñÜóìáôá óáò. Óôç óåëßäá

ìå ôßôëï «ÐÑÏ×ÅÉÑÏ - ÓÇÌÅÉÙÓÅÉÓ» ìðïñåßôå íá óç-

ìåéþíåôå ðáñáôçñÞóåéò óáò Þ íá êÜíåôå ôïõò áñéèìçôéêïýò

õðïëïãéóìïýò.

Ç ëÞøç ôùí ðåéñáìáôéêþí ôéìþí êáé ç ðñáãìáôïðïßçóç

êÜðïéùí áðáñáßôçôùí õðïëïãéóìþí ðñÝðåé íá ïëïêëçñþ-

íïíôáé êáôÜ ôç äéÜñêåéá ôçò åñãáóôçñéáêÞò þñáò. Ï ó÷å-

äéáóìüò ôùí ãñáöéêþí ðáñáóôÜóåùí êáé ç äéáôýðùóç ôùí

óõìðåñáóìÜôùí ìðïñïýí íá ãßíïíôáé êáé óôï óðßôé.

Ïé óõããñáöåßò
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ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ

1. ÌÅÔÑÇÓÇ ÌÇÊÏÕÓ, ×ÑÏÍÏÕ, ÌÁÆÁÓ ÊÁÉ ÄÕÍÁÌÇÓ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ ÕÐÏËÏÃÉÓÌÏÉ ÁÐÏÔÅËÅÓÌÁÔÁ

Ðåßñáìá 1ï: ÌÝôñçóç ìÞêïõò

1. ÌåôñÞóåéò ìå õðïäåêÜìåôñï

ÐÉÍÁÊÁÓ 1

Ç ðïëëáðëüôçôá ôùí ìåôñÞóåùí åßíáé áíáãêáßá, ãéáôß ............................................................................. .................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

2. ÌåôñÞóåéò ìå äéáóôçìüìåôñï

ÐÉÍÁÊÁÓ 2

ÌåôñÞóåéò 1 2 3 4 5 ÌÝóç ôéìÞ

ÄéÜìåôñïò (mm)

¾øïò (mm)

ÌåôñÞóåéò 1 2 3 4 5 ÌÝóç ôéìÞ

ÄéÜìåôñïò (mm)

¾øïò (mm)
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3. ÌåôñÞóåéò ìå ôï ìéêñüìåôñï

ÐÉÍÁÊÁÓ 3

4. Ïé ìåôñÞóåéò åßíáé ðåñéóóüôåñï áêñéâåßò, üôáí ÷ñçóéìïðïéåßôáé ôï ...............................................................................

êáé ëéãüôåñï áêñéâåßò, üôáí ÷ñçóéìïðïéåßôáé ôï ................................................................................. .......................................................

Ãéá íá ìåôñÞóïõìå ôï ðÜ÷ïò åíüò óýñìáôïò, êáôáëëçëüôåñï üñãáíï åßíáé ôï ........................................................ ...

åðåéäÞ ç ôéìÞ âñßóêåôáé ìå ìåãáëýôåñç ...........................................................................................................................................................

Ðåßñáìá 2ï: ÌÝôñçóç ÷ñüíïõ

5. ÌÝôñçóç ôçò ÷ñïíéêÞò ìïíÜäáò ìåôñïíüìïõ

×ñüíïò 10 áðëþí áéùñÞóåùí= . . . . . . . . . . . . . . . . . . s .

×ñïíéêÞ ìïíÜäá ìåôñïíüìïõ=. . . . . . . . . . . . . . . . . . . . . . . .s .

6. ÌÝôñçóç ÷ñïíéêÞò ìïíÜäáò çëåêôñéêïý ÷ñïíïìåôñçôÞ.

áñéèìüò êïõêßäùí= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

áíôßóôïé÷ïò ÷ñüíïò= . . . . . . . . . . . . . . . . . . . . . .s

÷ñïíéêÞ ìïíÜäá ÷ñïíïìåôñçôÞ= . . . . . . . . . . . . . . . . .s

Ðåßñáìá 3ï: ÌÝôñçóç ìÜæáò

7. ÌÜæá óéäåñÝíéïõ êýâïõ=. . . . . . . . . . . . . . . . . . . . . . . . . . . . .g

8. ÌÜæá óéäåñÝíéïõ êýâïõ=. . . . . . . . . . . . . . . . . . . . . . . . . . . . .g

ÌÜæá íïìßóìáôïò =. . . . . . . . . . . . . . . . . . . . . .g

9. Ãéá íá âñïýìå ôç ìÜæá åíüò óõíäåôÞñá, èá åñãáóèïýìå ùò åîÞò: .................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

Ðåßñáìá 4ï: ÌÝôñçóç äýíáìçò

10. ÂÜñïò åíüò âáñéäéïý (50g)= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .N

ÂÜñïò äýï âáñéäßùí (100g)= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .N

11. Ç ìÜæá åíüò óþìáôïò åßíáé ßäéá / äéáöïñåôéêÞ óôç Ãç êáé óôç ÓåëÞíç

Ôï âÜñïò åíüò óþìáôïò Ý÷åé ôçí ßäéá / äéáöïñåôéêÞ ôéìÞ óôç Ãç êáé óôç ÓåëÞíç.

ÌåôñÞóåéò 1 2 3 4 5 ÌÝóç ôéìÞ

ÄéÜìåôñïò (mm)

¾øïò (mm)



11ÔåôñÜäéï åñãáóôçñéáêþí áóêÞóåùí

k

ÐÑÏ×ÅÉÑÏ - ÓÇÌÅÉÙÓÅÉÓ
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2á. ÌÅËÅÔÇ ÔÇÓ ÅÕÈÕÃÑÁÌÌÇÓ ÏÌÁËÁ ÅÐÉÔÁ×Õ-

ÍÏÌÅÍÇÓ ÊÉÍÇÓÇÓ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ, ÕÐÏËÏÃÉÓÌÏÉ, ÁÐÏÔÅËÅÓÌÁÔÁ

6. Ç êßíçóç ôïõ áìáîéïý åßíáé:

Á. ïìáëÞ

Â. åðéôá÷õíïìÝíç

Ã. åðéâñáäõíüìåíç

8.

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ

Ô
á
÷
ý
ô
ç
ô
á

×ñüíïò0
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9. Óôï äéÜãñáììá ç ãñáììÞ ðïõ ðáñéóôÜíåé ôç ó÷Ýóç ôá÷ýôçôáò êáé ÷ñüíïõ åßíáé ..............................................

Ç óõíÜñôçóç õ=f(t) åßíáé ãñáììéêÞ äçëáäÞ......................................................................................................................... âáèìïý.

Ç êëßóç ôçò ãñáììÞò óôï äéÜãñáììá “ôá÷ýôçôá - ÷ñüíïò” åßíáé ßóç áñéèìçôéêÜ ìå .............................................

Ôï åìâáäüí ôçò åðéöÜíåéáò ðïõ êáôáëáìâÜíïõí ïé ëïõñßäåò åêöñÜæåé ............................................................................

10.

11. Ç ó÷Ýóç x=f(t) óôçí ïìáëÜ åðéôá÷õíüìåíç êßíçóç åßíáé:

Á. ðñþôïõ âáèìïý:

Â. äåõôÝñïõ âáèìïý:

Óôï äéÜãñáììá “äéÜóôçìá - ÷ñüíïò” ç êëßóç ôçò ãñáììÞò óå Ýíá ôìÞìá ôçò äßíåé ôçí ôéìÞ .........................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

Óôï äéÜãñáììá “äéÜóôçìá - ÷ñüíïò” ç êëßóç ôçò ãñáììÞò óå Ýíá óçìåßï ôçò äßíåé ôçí ôéìÞ ........................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

Ä
éÜ
ó
ô
ç
ì
á

×ñüíïò0
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k

12.

ÐÉÍÁÊÁÓ 1

13.

Â. Ç êëßóç ôçò ãñáììÞò åßíáé ßóç ìå .......................................................................................................................................................

Áðü ôç óýãêñéóç ôçò êëßóçò ôçò ãñáììÞò ìå ôçí åðéôÜ÷õíóç ðïõ åßíáé ãñáììÝíç óôç óôÞëç 6, äéáðéóôþ-

íïõìå, üôé ..............................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

Ã. Ç áðüóôáóç ðïõ äéÝôñåîå ôï áìáîÜêé åßíáé: ................................................................................................................................

1 2 3 4 5 6 7 8

á/á Ät Äx õ Äõ á x t

(s) (cm) (cm/s) (cm/s) (cm/s2) (cm) (s)

1. 0,2

2. 0,2

3. 0,2

4. 0,2

5. 0,2

Ô
á
÷
ý
ô
ç
ô
á

×ñüíïò0
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14.

Â. Ç ìÝóç ôá÷ýôçôá åßíáé ......................................................................................................... ........................................................................

..............................................................................................................................................................................................................................................

Á
ð
ü
ó
ô
á
ó
ç

×ñüíïò0
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ÐÑÏ×ÅÉÑÏ - ÓÇÌÅÉÙÓÅÉÓ
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2â. ÌÅËÅÔÇ ÔÇÓ ÅÕÈÕÃÑÁÌÌÇÓ ÏÌÁËÁ ÅÐÉÂÑÁÄÕ-

ÍÏÌÅÍÇÓ ÊÉÍÇÓÇÓ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ, ÕÐÏËÏÃÉÓÌÏÉ, ÁÐÏÔÅËÅÓÌÁÔÁ

5. Ç êßíçóç ôïõ îýëéíïõ óþìáôïò åßíáé:

Á. ïìáëÞ

Â. åðéôá÷õíïìÝíç

Ã. åðéâñáäõíïìÝíç

7.

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ

Ô
á
÷
ý
ô
ç
ô
á

×ñüíïò0
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8. Óôï äéÜãñáììá, ç ãñáììÞ ðïõ ðáñéóôÜíåé ôç ó÷Ýóç ôá÷ýôçôáò êáé ÷ñüíïõ åßíáé ............................................

..............................................................................................................................................................................................................................................

Ç óõíÜñôçóç õ=f(t) åßíáé ãñáììéêÞ äçëáäÞ......................................................................................................................... âáèìïý.

Ç êëßóç ôçò ãñáììÞò óôï äéÜãñáììá “ôá÷ýôçôá - ÷ñüíïò” åßíáé ßóç áñéèìçôéêÜ ìå .............................................

Ôï åìâáäüí ôçò åðéöÜíåéáò ðïõ êáôáëáìâÜíïõí ïé ëïõñßäåò åßíáé ßóï áñéèìçôéêÜ ìå .........................................

9.

10. Óôï äéÜãñáììá “äéÜóôçìá - ÷ñüíïò” ç êëßóç ôçò ãñáììÞò óå Ýíá ôìÞìá ôçò äßíåé ôçí ôéìÞ ................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

Ç êëßóç ôçò ãñáììÞò óå Ýíá óçìåßï ôçò äßíåé ôçí ôéìÞ ........................................................................... ...................................

..............................................................................................................................................................................................................................................

Ä
éÜ
ó
ô
ç
ì
á

×ñüíïò0
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k

11.

ÐÉÍÁÊÁÓ 1

12.

Á.

Â. Ç êëßóç ôçò ãñáììÞò åßíáé ßóç ìå .......................................................................................................................................................

Áðü ôç óýãêñéóç ôçò êëßóçò ôçò ãñáììÞò ìå ôçí åðéâñÜäõíóç ðïõ åßíáé ãñáììÝíç óôç óôÞëç 6,

äéáðéóôþíïõìå, üôé .........................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

1 2 3 4 5 6 7 8

á/á Ät Äx õ Äõ á x t

(s) (cm) (cm/s) (cm/s) (cm/s2) (cm) (s)

1. 0,2

2. 0,2

3. 0,2

4. 0,2

5. 0,2

Ô
á
÷
ý
ô
ç
ô
á

×ñüíïò0
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Ã. Ôï äéÜóôçìá ðïõ äéÝôñåîå ôï îýëéíï ðáñáëëçëåðßðåäï åßíáé ...................................................................... ......................

..............................................................................................................................................................................................................................................

13.

Ä
éÜ
ó
ô
ç
ì
á

×ñüíïò0



23ÔåôñÜäéï åñãáóôçñéáêþí áóêÞóåùí

k

ÐÑÏ×ÅÉÑÏ - ÓÇÌÅÉÙÓÅÉÓ



24 ÔåôñÜäéï åñãáóôçñéáêþí áóêÞóåùí

k



25ÔåôñÜäéï åñãáóôçñéáêþí áóêÞóåùí

k

3. ÐÑÏÓÄÉÏÑÉÓÌÏÓ ÔÇÓ ÁÄÑÁÍÅÉÁÊÇÓ ÌÁÆÁÓ ÓÙ-

ÌÁÔÏÓ ÌÅ ÂÁÓÇ ÔÏÍ ÍÏÌÏ F=má

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ ÕÐÏËÏÃÉÓÌÏÉ ÁÐÏÔÅËÅÓÌÁÔÁ

1. Ç âáñõôéêÞ ìÜæá ôïõ áìáîéäßïõ åßíáé: ...............................................................................................................................................

4. Ç óõíïëéêÞ ìÜæá (ìÜæá ôïõ óõóôÞìáôïò) åßíáé: ..........................................................................................................................

6.

ÐÉÍÁÊÁÓ 1

7. Ìå ôçí áíôéêáôÜóôáóç áõôÞ, ç ìÜæá ôïõ óõóôÞìáôïò

Á. áëëÜæåé

Â. äåí áëëÜæåé

ÐÉÍÁÊÁÓ 2

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ

1 2 3 4 5 6 7

á/á Ät Äx õ Äõ á F

(s) (cm) (cm/s) (cm/s) (cm/s2) (Í)

1. 0,2 _ _ _

2. 0,2

1 2 3 4 5 6 7

á/á Ät Äx õ Äõ á F

(s) (cm) (cm/s) (cm/s) (cm/s2) (Í)

1. 0,2 _ _ _

2. 0,2
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8. Ìå ôçí áíôéêáôÜóôáóç áõôÞ ç ìÜæá ôïõ óõóôÞìáôïò

Á. áëëÜæåé

Â. äåí áëëÜæåé

ÐÉÍÁÊÁÓ 3

9.

ÐÉÍÁÊÁÓ 4

10.

1 2 3 4 5 6 7

á/á Ät Äx õ Äõ á F

(s) (cm) (cm/s) (cm/s) (cm/s2) (Í)

1. 0,2 _ _ _

2. 0,2

á/á F á

(Í) (m/s2)

1. 0,5

2. 1,0

3. 1,5

á

F (N)
0

m/s2
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11. Ç êëßóç ôçò åõèåßáò åßíáé. . . . . . . . . . . . . . . . . . . .=
�

���

Ç ìÜæá áäñÜíåéáò ôïõ óõóôÞìáôïò åßíáé: m
ïë
= .................................................................................................................................

Ç ìÜæá áäñÜíåéáò ôïõ áìáîéïý åßíáé: m= .............................................................................................................................................

12. Äéáðéóôþíïõìå üôé: ........................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................
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3á. ÐÑÏÓÄÉÏÑÉÓÌÏÓ ÔÇÓ ÁÄÑÁÍÅÉÁÊÇÓ ÌÁÆÁÓ ÓÙ-

ÌÁÔÏÓ ÌÅ ×ÑÇÓÉÌÏÐÏÉÇÓÇ ÊÅÊËÉÌÅÍÏÕ ÅÐÉ-

ÐÅÄÏÕ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ ÕÐÏËÏÃÉÓÌÏÉ ÁÐÏÔÅËÅÓÌÁÔÁ

2. Â=.. . . . . . . . . . . . . . . . . . . . . . . . .Í

3. 4. 5. 6.

ÐÉÍÁÊÁÓ 1

7.

ÐÉÍÁÊÁÓ 2

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ

1 2 3 4 5 6 7 8 9 10

ö çìö F áñéèìüò Ät Äx õ Äõ á á

(Í) ôìÞìáôïò (s) (cm) (cm/s) (cm/s) (cm/s2) (m/s2)

1 0,2 - - -

- - - 2 0,2

1 2 3 4 5 6 7 8 9 10

ö çìö F áñéèìüò Ät Äx õ Äõ á á

(Í) ôìÞìáôïò (s) (cm) (cm/s) (cm/s) (cm/s2) (m/s2)

1 0,2 - - -

- - - 2 0,2
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ÐÉÍÁÊÁÓ 3

8.

ÐÉÍÁÊÁÓ 4

9.

1 2 3 4 5 6 7 8 9 10

ö çìö F áñéèìüò Ät Äx õ Äõ á á

(Í) ôìÞìáôïò (s) (cm) (cm/s) (cm/s) (cm/s2) (m/s2)

1 0,2 - - -

- - - 2 0,2

F á

(Í) (m/s2)

á (m/s2)

F (N)

0
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10. Êëßóç =. . . . . . . . . . . . . . . . . . . . . . . . . = . . . . . . . . . . . . . . . . . . . . . . . .
�

� �� �

ÌÜæá (áäñÜíåéáò)= .................................................................................................................................................................................................

11. ÌÜæá (âáñýôçôáò)= .......................................................................................................................................................................................

12. Äéáðéóôþíïõìå, üôé ........................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................
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4. ÌÅËÅÔÇ ÔÇÓ ÏÑÉÆÏÍÔÉÁÓ ÂÏËÇÓ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ ÕÐÏËÏÃÉÓÌÏÉ ÁÐÏÔÅËÅÓÌÁÔÁ

1. Áðüóôáóç äýï äéáäï÷éêþí íçìÜôùí= . . . . . . . . . . . . . . . . . . . . . . . . mm

Êëßìáêá öùôïãñÜöçóçò: 1mm�  . . . . . . . . . . . . . . . . . . . . . . mm Þ . . . . . . . . . . . . . . . . . . . . . . . . cm

2. Ç óöáßñá ðïõ áöÞíåôáé åëåýèåñç êÜíåé ......................................................................................................................................

..............................................................................................................................................................................................................................................

Ç áéôßá ôçò êßíçóÞò ôçò åßíáé .....................................................................................................................................................................

..............................................................................................................................................................................................................................................

Äéáðéóôþíïõìå üôé ïé êáôáêüñõöåò êéíÞóåéò ôùí äýï óöáéñþí åßíáé åíôåëþò üìïéåò / äåí

åßíáé åíôåëþò üìïéåò.

Ç ðôþóç ôçò óöáßñáò åðçñåÜæåôáé / äåí åðçñåÜæåôáé áðü ôçí ïñéæüíôéá êßíçóÞ ôçò.

3. Äéáðéóôþíïõìå, üôé ïé ïñéæüíôéåò ìåôáôïðßóåéò Äx ..............................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

Ç óöáßñá ðïõ åêôïîåýôçêå êÜíåé êáôÜ ôçí ïñéæüíôéá êáôåýèõíóç ....................................................................................

..............................................................................................................................................................................................................................................

ÊÜíåé ôçí êßíçóç áõôÞ åðåéäÞ ........................................................................................................................................................................

..............................................................................................................................................................................................................................................

ÅðçñåÜæåé / äåí åðçñåÜæåé ôçí ïñéæüíôéá êßíçóç ôçò óöáßñáò ç ýðáñîç ôçò êáôáêüñõ-

öçò äýíáìçò.

4. Ïñéæüíôéá ìåôáôüðéóç Äx= .........................................................................................................................................................................

Ôá÷ýôçôá (êáôÜ ôçí ïñéæüíôéá êáôåýèõíóç) õ
0
= ...............................................................................................................................

Ç äéáöïñÜ óôçí ôéìÞ ïöåßëåôáé ....................................................................................................................................................................

..............................................................................................................................................................................................................................................

èá ìðïñïýóáìå íá ðåñéïñßóïõìå ôï óöÜëìá, áí .................................................................................... ...........................................

..............................................................................................................................................................................................................................................

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ
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5.

ÐÉÍÁÊÁÓ 1

6.

Êëßóç ôçò åõèåßáò= .................................................................................................................................................................................................

Þ 
�

��� � = ...........................................................................................................................................................................................................................

ÅðéôÜ÷õíóç g âáñýôçôáò= ........................................................................................................ .........................................................................

ÁðïóôÜóåéò óå ÁðïóôÜóåéò óå

ôéìÝò êëßìáêáò ðñáãìáôéêÝò ôéìÝò

á â ã ä å

x cm y cm x cm y cm y/x

1

2

3

4

5

6

x (cm)0

y/x

0,5

1,0

50 100
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6. MEËÅÔÇ ÔÏÕ ÍÏÌÏÕ ÔÇÓ ÊÅÍÔÑÏÌÏËÏÕ ÄÕÍÁÌÇÓ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ ÕÐÏËÏÃÉÓÌÏÉ ÁÐÏÔÅËÅÓÌÁÔÁ

2.

ÐÉÍÁÊÁÓ 1

Ãéá óôáèåñÝò ôéìÝò ôçò ìÜæáò êáé ôçò áêôßíáò ôçò ôñï÷éÜò, üôáí äéðëáóéÜæåôáé ç êåíôñïìüëïò äýíáìç,

ôüôå ôï áíôßóôñïöï ôïõ ôåôñáãþíïõ ôçò ðåñéüäïõ ................................................................................. ...............................................

Óõìðåñáßíïõìå, üôé ôï áíôßóôñïöï ôïõ ôåôñáãþíïõ ôçò ðåñéüäïõ åßíáé åõèÝùò áíÜëïãï /äåí åßíáé åõèÝùò

áíÜëïãï ôçò êåíôñïìüëïõ äýíáìçò.

3.

ÐÉÍÁÊÁÓ 2

Ãéá óôáèåñÝò ôéìÝò ôçò ìÜæáò êáé ôçò êåíôñïìüëïõ äýíáìçò, üôáí äéðëáóéÜæåôáé ç áêôßíá ôçò ôñï÷éÜò

ôüôå ôï ôåôñÜãùíï ôçò ðåñéüäïõ .........................................................................................................................................................................

Ç áêôßíá ôçò ôñï÷éÜò åßíáé åõèÝùò áíÜëïãç / áíôéóôñüöùò áíÜëïãç ôïõ ôåôñáãþíïõ ôçò ðåñéüäïõ.

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ

á/á

MÜæá Äýíáìç Áêôßíá Áñéèìüò ×ñüíïò Ðåñßïäïò

m F R ðåñéöïñþí t T T2

(ìÜæá ðþìáôïò) (âÜñïò ñïäÝëáò) (m) (s) (s) (s2)

1 1 12 0,4 20

2 1 12 0,8 20

á/á

Áêôßíá ÌÜæá Äýíáìç Áñéèìüò ×ñüíïò Ðåñßïäïò

R m F ðåñéöïñþí t T T2
�

�
�

(m) (ìÜæá ðþìáôïò) (âÜñïò ñïäÝëáò) (s) (s) (s2)
�

�
 

�
��

�
��

1 0,8 1 6 20

2 0,8 1 12 20
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4.

ÐÉÍÁÊÁÓ 3

Ãéá óôáèåñÝò ôéìÝò ôçò êåíôñïìüëïõ äýíáìçò êáé ôçò áêôßíáò ôçò ôñï÷éÜò, üôáí äéðëáóéÜæåôáé ç ìÜæá

ôïõ óþìáôïò, ôüôå ôï ôåôñÜãùíï ôçò ðåñéüäïõ .................................................................................... ....................................................

Ôï ôåôñÜãùíï ôçò ðåñéüäïõ åßíáé åõèÝùò áíÜëïãï / áíôéóôñüöùò áíÜëïãï ôçò ìÜæáò.

á/á

Äýíáìç Áêôßíá ÌÜæá Áñéèìüò ×ñüíïò Ðåñßïäïò

F R m ðåñéöïñþí t T T2

(âÜñïò ñïäÝëáò) (m) (ìÜæá ðþìáôïò) (s) (s) (s2)

1 12 0,80 1 20

2 12 0,80 2 20
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7. ÔÑÉÂÇ ÏËÉÓÈÇÓÇÓ ÓÅ ÊÅÊËÉÌÅÍÏ ÅÐÉÐÅÄÏ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ ÕÐÏËÏÃÉÓÌÏÉ ÁÐÏÔÅËÅÓÌÁÔÁ

2. Ç ãùíßá ôïõ êåëéìÝíïõ åðéðÝäïõ ìå ôï ïñéæüíôéï åðßðåäï åßíáé:

Á. ìåãáëýôåñç áðü ôç ãùíßá ôñéâÞò

Â. ßóç ìå ôç ãùíßá ôñéâÞò

Ã. ìéêñüôåñç áðü ôç ãùíßá ôñéâÞò

3. Ãùíßá ôñéâÞò ö
ô
=. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

åöö
ô
=. . . . . . . . . . . . . . . . . . . . . . . . . .

ì =. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4. Äýíáìç ôñéâÞò ïëßóèçóçò Ô=.. . . . . . . . . . . . . . . . . . . . . . . . . .

5. ¸ñãï ôñéâÞò W=.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ
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9. ÌÅËÅÔÇ ÊÁÉ ÅËÅÃ×ÏÓ ÔÇÓ ÄÉÁÔÇÑÇÓÇÓ ÔÇÓ ÌÇ×ÁÍÉÊÇÓ

ÅÍÅÑÃÅÉÁÓ ÓÔÇÍ ÅËÅÕÈÅÑÇ ÐÔÙÓÇ ÓÙÌÁÔÏÓ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ ÕÐÏËÏÃÉÓÌÏÉ ÁÐÏÔÅËÅÓÌÁÔÁ

2. ÄõíáìéêÞ åíÝñãåéá: U=.. . . . . . . . . . . . . . . . . . . . . . .J

ÊéíçôéêÞ åíÝñãåéá: Ê=.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J

Ìç÷áíéêÞ åíÝñãåéá: U+K=.. . . . . . . . . . . . . . . . . . . . . .J

3.  4.  5.  6.  7.  8.  9.  10.

ÐÉÍÁÊÁÓ 1

Ðáñáôçñïýìå üôé .....................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

Ïé ðÜñá ðïëý ìéêñÝò äéáöïñÝò ìåôáîý ôùí ôéìþí ôçò óôÞëçò 10 ïöåßëïíôáé ......................................................... ...

..............................................................................................................................................................................................................................................

Ìðïñïýìå íá éó÷õñéóôïýìå, üôé ....................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ

1 2 3 4 5 6 7 8 9 10

èÝóç y Äy Ät õ õ2 Ê h U K+U

óöáßñáò (m) (m) (s) (m/s)(m2/s2) (J) (m) (J) (J)

10 - - - - - - - -

11

12

13

14

15
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11. .......................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................
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10. ÌÅÔÁÔÑÏÐÇ ÌÇ×ÁÍÉÊÏÕ ÅÑÃÏÕ ÓÅ ÈÅÑÌÏÔÇÔÁ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ ÕÐÏËÏÃÉÓÌÏÉ ÁÐÏÔÅËÅÓÌÁÔÁ

1. ÄéÜìåôñïò ôõìðÜíïõ: d=. . . . . . . . . . . . . . . . . . . . .cm = . . . . . . . . . . . . . . . . . . . . . . . . . .m

2. ÌÜæá ôõìðÜíïõ (êåíïý): m
2
=. . . . . . . . . . . . . . . . . . . . . . . . . . .g

ÌÜæá ôõìðÜíïõ êáé íåñïý=.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .g

ÌÜæá íåñïý: m
1
=. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .g

4. ÐÉÍÁÊÁÓ 1

5.

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ

1 2 3 4 5

Áñéèìüò 0 50 100 150 200
óôñïöþí

Èåñìïêñáóßá °C

Áñéèìüò óôñïöþí0

è °C

100 20050 150
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Ç ãñáììÞ ðïõ ðñïóåããßæåé êáëýôåñá ôá ðåéñáìáôéêÜ óçìåßá óôï åðßðåäï ôùí áîüíùí

åßíáé / äåí åßíáé ç åõèåßá ãñáììÞ.

Ç èåñìïêñáóßá åßíáé / äåí åßíáé áíÜëïãç ìå ôïí áñéèìü ðåñéóôñïöþí.

Ç ðáñáãüìåíç ðïóüôçôá èåñìüôçôáò êáôÜ ôçí ôñéâÞ åßíáé / äåí åßíáé áíÜëïãç ðñïò ôï

Ýñãï ôñéâÞò.

6. Ôï Ýñãï ôçò ôñéâÞò ãéá n=100 óôñïöÝò åßíáé W=.. . . . . . . . . . . . . . . . . . . . . .J

7. Ôï ðïóü èåñìüôçôáò ðïõ ðñïÝêõøå ìå 100 óôñïöÝò åßíáé Q=.. . . . . . . . . . . . . . . . . . . . . . . .cal

8. ..........................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................
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11. ÈÅÑÌÉÊÇ ÁËËÇËÅÐÉÄÑÁÓÇ ÊÁÉ ÈÅÑÌÉÊÇ ÉÓÏÑ-

ÑÏÐÉÁ

ÔÌÇÌÁ ................................................ ÏÍÏÌÁ....................................................................................................................................

ÏÌÁÄÁ ................................................. ÅÐÙÍÕÌÏ ...........................................................................................................................

ÌÅÔÑÇÓÅÉÓ ÕÐÏËÏÃÉÓÌÏÉ ÁÐÏÔÅËÅÓÌÁÔÁ

4.

ÐÉÍÁÊÁÓ 1

Äéáðéóôþíïõìå, üôé: ................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

Ç èåñìïêñáóßá óôçí êáôÜóôáóç èåñìéêÞò éóïññïðßáò åßíáé: è = ..........................................................................................

ÔÅÔÑÁÄÉÏ ÅÑÃÁÓÔÇÑÉÁÊÙÍ ÁÓÊÇÓÅÙÍ

á/á
t m

1
 = 200g m

2
 = 400g

min è
1

 °C è
2

 °C

1 0

2 2

3 4

4 6

5 8

6 10

7 12

8 14

9 16

10 18

11 20
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5.

6 . Ï ñõèìüò ìåôáâïëÞò ôçò èåñìïêñáóßáò ôïõ æåóôïý íåñïý åßíáé:

��

��
�
� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ï ñõèìüò ìåôáâïëÞò ôçò èåñìïêñáóßáò ôïõ êñýïõ íåñïý åßíáé:

��

��
 
� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Åßíáé 
��

��

��

��
�  ! � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Åßíáé ��

��
�

 

�
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Þ Äè

1=. . . . . . . . . . . . . . . . . . . . .Äè
2

7. ............................................................................................................................................................................................... ..........................................

..............................................................................................................................................................................................................................................

8. Ðïóü èåñìüôçôáò ðïõ Ýäùóå ôï èåñìü íåñü

Q
1= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ðïóü èåñìüôçôáò ðïõ áðïññüöçóå ôï êñýï íåñü

Q
2= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Äéáðéóôþíïõìå, üôé: ................................................................................................................................................................................................

..............................................................................................................................................................................................................................................

÷ñüíïò (min)
0

è °C

8 164 12

10

20

30

40

50

60

2 6 10 14 18 20

È
å
ñ
ì
ï
ê
ñ
á
ó
ßá
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