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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............                :
 :

 )1- 1 : (  

  
                ΎϬϫΎΟΗ΍ ϲϓ ϡγΟ ΔΣ΍ίΈΑ ΓέΛ΅ϣ Γϭϗ ΎϬϳϓ ϡϭϘΗ ΔϳϠϣϋ

 ϭ΃           ΓϭϘϟ΍ ϲϬΟΗϣϟ ϱΩΩόϟ΍ Ώέοϟ΍ ϝλΎΣ ϱϭΎγΗ ΔϳΩΩϋ ΔϳϣϛΔΣ΍ίϹ΍ϭ     

                Γϭϗ ϪϟΫΑΗ ϱΫϟ΍ ϝϐηϟ΍(1N) ) ΔΣ΍ί· ΎϬϫΎΟΗ΍ ϲϓ ϡγΟϟ΍ ϙέΣΗ˵1m (

** ) ϝϭΟϟ΍ ΓΩΣϭ J  ( ΊϓΎϛΗ Ε΍ΩΣϭϠϟ ϲϟϭΩϟ΍ ϡΎυϧϟ΍ ΏγΣΑ………………. 

                       =  Ύϣ ϡγΟ ϲϠϋ ϝϭΫΑϣϟ΍ ϝϐηϟ΍10  ϝϭΟ  

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

 180 = ڧ 180 ޒ ڧ ޒ 90 90 = ڧ 90 ޒ ڧ ޒ 0 0 = ڧ)  Δϣϳϗ  ( ڧ

 ϲϬΟΗϣ ϡγέ
 ΔΣ΍ίϹ΍ϭ ΓϭϘϟ΍

 
 
 
 
 
 

 

 

  

 ................... ................... ................... ................... ................... )  Δϣϳϗcos ( ڧ

έ΍ΩϘϣ ωϭϧϭ  ϝϐηϟ΍................... ................... ................... ................... ................... 

ϭ΃ ˱ΎΟΗϧϣ  ˱ΎϣϭΎϘϣ  
 ΔϛέΣϠϟ................... ................... ................... ................... ................... 

 ΓϭϘϟ΍ ΔΑϛέϣ ϩΎΟΗ΍
 ΔΣ΍ίϹ΍ ϩΎΟΗ΍ ϊϣ

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
 

 

 

 ΔϧέΎϘϣϟ΍ ϪΟϭ ϡγΟϟ΍ Δϋέγ ΓΩΎϳίϡγΟϟ΍ Δϋέγ ΕϭΑΛ  ϡγΟϟ΍ Δϋέγ ιϘϧ

ΞΗΎϧϟ΍ ϝϐηϟ΍  ωϭϧ ............................... ............................... ............................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

                          

1 -. ΔϳΩΩϋ Δϳϣϛ ϝϐηϟ΍ 

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

2- ϝϐη Γϭϗ ϙΎϛΗΣϻ΍ ϥϭϛϳ  ΏϟΎγ ˱Ύϣ΋΍Ω . 

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

3 - ϡΩόϧϳϝϐηϟ΍  ϝϭΫΑϣϟ΍ ϱϭΎγϳ ϝϐηϟ΍ ) ϲϠϋ ( έϔλ ϡγΟ ϲϓ έΎγϣ ϱέ΋΍Ω ϕϠϐϣ ΩΩϋ ϱϭΎγϳ ΢ϳΣλ Ε΍έϭΩϟ΍ ϥϣ . 

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

4 - ϡΩόϧϳϝϐηϟ΍  ϝϭΫΑϣϟ΍ ϱϭΎγϳ ϝϐηϟ΍ ) Ωϧϋ  ( έϔλ ϙϳέΣΗ ϡγΟ ΔϋέγΑ   ΔϣυΗϧϣ. 

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

5 -ϕϳέρϟ΍ ΏϧΎΟ ϲϠϋ ΔϠϳϘΛϟ΍ ϙΗΑϳϘΣ ˱ϼϣΎΣ Εϔϗϭ ΍Ϋ· ˱ϼϐη ϝΫΑΗ ϻ  . 

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

6΍Ϋ· - ϑΫϗ ϡγΟ Δϳϭ΍ίΑ  ϊϣ ϲϘϓϷ΍ ϝλϭϭ ϰϟ· ϪϓΩϫ Ωϧϋ ϯϭΗγϣ ϑΫϘϟ΍ ϝϐηϟ΍ ϥΈϓ ϱΫϟ΍ ϡϭϘΗ ϪΑ Γϭϗ έϔλ ΔϳΑΫΎΟϟ΍ 

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

7 . ΓέΛ΅ϣϟ΍ ϱϭϘϟ΍ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ ϥϣ ϥϳϋϭϧ ΩϭΟϭ -

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

8ϝϐηϟ΍ - ϱΫϟ΍ ϪϟΫΑϳ ϝΎϣΣ έΎρϣϟ΍ ϱΫϟ΍ϭ ϝϣΣϳ ΔΑϳϘΣ ϲϠϋ ϪϔΗϛ ΎϬϠϘϧϳ ϭ ΔϓΎγϣ ΔϳϘϓ΃ Ύϣ ϱϭΎγϳ  έϔλϟ΍. 

 ϭ΃       . ΓϭϘϟ΍ ϩΎΟΗ΍ ϲϠϋ ϱΩϭϣϋ ϲϘϓ΃ ϩΎΟΗΎΑ ϙέΣΗΗ ϭ ϲϠϋ΃ ϲϟ· ΓϭϘΑ ϙΗΑϳϘΣ ϊϓέΗ ΎϣΩϧϋ ϼϐη ϝΫΑΗ ϻ

 ϭ΃       ϡΩόϧϳϝϐηϟ΍  ϝϭΫΑϣϟ΍ ϱϭΎγϳ ϝϐηϟ΍ )  έϔλ ϥϣ  ( ϥίϭ ΓέΎϳγϟ΍ ΎϣΩϧϋ ϙέΣΗΗ ϰϠϋ ϕϳέρ  ϲϘϓ΃. 

 ϭ΃      Γϭϗ ΏΫΟ νέϷ΍ έϣϘϠϟ ϲϋΎϧλϟ΍  ϻ ϝΫΑΗ  ϼϐη ϲϓ ϪϛϳέΣΗ  ˯ΎϧΛ΃ Ϫϧ΍έϭΩ ϝϭΣ  νέϷ΍ . 

 ϭ΃     ΍Ϋ·  ϙέΣΗ ϡγΟϟ΍ ϲϓ ϩΎΟΗ΍ ϱΩϭϣϋ ϲϠϋ ϩΎΟΗ΍ ΓϭϘϟ΍  ϡΩόϧϳϝϐηϟ΍  ϝϭΫΑϣϟ΍ ϱϭΎγϳ ϝϐηϟ΍ ) . ( έϔλ 

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

 ΔϧέΎϘϣϟ΍ ϪΟϭΔϣυΗϧϣ Γϭϗ ΓέϳϐΗϣ Γϭϗ 

 ϑϳέόΗϟ΍.............................................. ...................................................... 

 ΔϠΛϣ΃.............................................. ...................................................... 

 ΓϭϘϟ΍ ΏΎγΣ.............................................. ...................................................... 

 ΞΗΎϧϟ΍ ϝϐηϟ΍ ΏΎγΣ.............................................. ...................................................... 

 

 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............                  

 ( ΔΣ΍ίϹ΍ – ΓϭϘϟ΍ ) ϲϧΣϧϣ ΕΣΗ ΔΣΎγϣϟ΍ **Ε ϝΛϣ.............................. 

 ϥέϣ νΑΎϧ ϲϠϋ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ ϥ΃ ΞΗϧΗγ΃ **ϱϥϣ ΏγΣ  :
2.

2

1
xkW ∆=                               

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

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

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

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

              

1) ϪΗϧϭέϣ ΕΑΎΛ ϙέΑϧί ΔϟΎρΗγϻ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ έ΍ΩϘϣϟ -K. ϪϳϠϋ ΕϧΎϛ Ύϣ ϲϠΛϣ ϲϟ· ϙέΑϧίϟ΍ ΔϟΎρΗγ΍ ΓΩΎϳί Ωϧϋ ( 

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

2) Γϭϗ ϪϳϠϋ έΛ΅Η ϙέΑϧί ΔϟΎρΗγϻ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ έ΍ΩϘϣϟ -F. ϪϳϠϋ ΕϧΎϛ Ύϣ ϲϠΛϣ ϲϟ· ϙέΑϧίϟ΍ ΔϟΎρΗγ΍ ΓΩΎϳί Ωϧϋ ( 

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

 ϥϳΗρϘϧϟ΍ ϥϳΑ έΎγϣϟ΍ ϝϛηΑ ρΑΗέϳ ϻ ϡγΟϟ΍ ϥίϭ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ ϥ΃ ΞΗϧΗγ΃ **ϥϛϟϭΔϳγ΃έϟ΍ ΔΣ΍ίϹ΍ έ΍ΩϘϣΑ ρΑΗέϳ   .

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

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

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

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

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

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

 ϡγΟϟ΍ ΔϛέΣ
 ϲϧΩ΃ ΔρϘϧ ϲϟ·

 ϲ΋΍ΩΗΑϻ΍ Ϫόϗϭϣ ϥϣ
 αϔϧ ϲϠϋ ΔρϘϧ ϲϟ·

 ϲ΋΍ΩΗΑϻ΍ Ϫόϗϭϣ ϱϭΗγϣ
 ϲϠϋ΃ ΔρϘϧ ϲϟ·

 ϲ΋΍ΩΗΑϻ΍ Ϫόϗϭϣ ϥϣ
 ϝϐηϟ΍  ωϭϧ

 ϥίϭϟ΍ ϥϋ ΞΗΎϧϟ΍................................... ................................... ................................... 

 ϥϭϧΎϗ ϝϐηϟ΍
 ϥίϭϟ΍ ϥϋ ΞΗΎϧϟ΍................................... ................................... ................................... 

 
**  : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

΃ (   νέϷ΍ ΢ργ ϲϟ· Ϫόοϭϣ ϥϣ ϙέΣΗϳ ΎϣΩϧϋ ϥίϭϟ΍ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ 

    ϲϠϋ   έΎγϣϟ΍(b) ............  έΎγϣϟ΍ ϲϠϋ ϊοϭϣϟ΍ αϔϧ ϥϣ ϙέΣΗ ΍Ϋ·(a)  

Ώ(έγϔΗ ϡΑ   :......................................................................................................................................... 

νέϷ΍ ΢ργ 

 έΎγϣϟ΍b  έΎγϣϟ΍a 

  

d          

mg 

hA - hB 

B 

A 

hB 

hA 

: ΙΩΣϳ ΍ΫΎϣ 
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 **: ϥϣ ϝϛ ΎϬϳϠϋ ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ έϛΫ΃   

1 :  ˱ΎϳϘϓ΃ ϡγΟ ΔΣ΍ί· ϲϓ Γϭϗ ϪϟΫΑΗ ϱΫϟ΍ ϝϐηϟ΍ -        1 -.................     2 -.................     3 -.....................     

2 :  ˱Ύϳγ΃έ ϪΗΣ΍ί· Ωϧϋ ϡγΟ ϥίϭ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ -    1 -.................     2 -.................     3 -.....................     

3  : ϥέϣ νΑΎϧ ϲϓ ΔϘϠόϣ ΔϠΗϛ ϥίϭ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ -1 -.................     2 -.................      

 ** ˮ  ΔϳϟΎΗϟ΍ ΔϠ΋γϷ΍ ϥϋ ΏΟ΃ . ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϠϋ ΕΎϧΎϳΑϟΎΑ ˱ΎϧϳόΗγϣ 

 :  ˱ϻϭ΃ ΔϣυΗϧϣ Γϭϗ ϪϳϠϋ έΛ΅Ηϭ ϥηΧ ϲϘϓ΃ ΢ργ ϲϠϋ ωϭοϭϣ ϝϛηϟΎΑ ΢οϭϣϟ΍ Ώόϛϣϟ΍(F)  (ș) Δϳϭ΍ί ϊϧλΗ ΙϳΣΑ 

΃(  ΓϭϘϟ΍ ΔΑϛέϣ έ΍ΩϘϣ ΩΩΣ (F) ϡγΟϟ΍ ϲϠϋ ˱ϼϐη ϝΫΑΗ ϲΗϟ΍ : 

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

Ώ(ΔΣ΍ίϹ΍ϭ ΔϘΑΎγϟ΍ ΔΑϛέϣϟ΍ ΔϟϻΩΑ ϝϐηϟ΍ ΏΎγΣϟ ΔϣΎόϟ΍ ΔϟΩΎόϣϟ΍ ΏΗϛ΃ :  

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

Ν ( ΓϭϘϠϟ ΩΟϭΗ ϝϫ(F) ϙΗΑΎΟϹ ϝϠϋ ˮ ϡγΟϟ΍ ϲϠϋ ˱ϼϐη ΔΑϛέϣϟ΍ ϩΫϫ ϝΫΑΗ ϝϫϭ ˮ ϱέΧ΃ ΔΑϛέϣ : 

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

Ω ( ΎϬϫΎΟΗ΍ ΩΩΣϭ ϱϭϘϟ΍ ϩΫϫ ΩΩΣ . ϪΗϛέΣ ϱϭΗγϣ ϲϓ Ώόϛϣϟ΍ ϲϠϋ έΛ΅Η ϱέΧ΃ ϱϭϗ ΩΟϭΗ: 

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

 ˱ΎϳϧΎΛ : : ΏϭϠρϣϟ΍ϭ ˱ΎϣΎϣΗ αϠϣ΃ϭ ϲϘϓϷ΍ ϯϭΗγϣϟ΍ ϊϣ (ș) Δϳϭ΍ίΑ ϝ΋Ύϣ ΢ργ ϲϠϋ ωϭοϭϣ ϝϛηϟΎΑ ΢οϭϣϟ΍ Ώόϛϣϟ΍ 

 ( ΃ΎϬϳΗΑϛέϣ ϲϟ· ϱϭϘϟ΍ ϩΫϫ ϝϠΣ ϡΛ ˬ Ώόϛϣϟ΍ ϲϠϋ ΓέΛ΅ϣϟ΍ ϱϭϘϟ΍ ΩΩΣ:  

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

 (Ώ ϡγΟϟ΍ ϲϠϋ ˱ϼϐη ϝΫΑΗ ϲΗϟ΍ ΓϭϘϟ΍ ΔΑϛέϣ ϲϫ ϥϣ: 

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

 (Ν ϡγΟϟ΍ ΔΣ΍ί·ϭ ΔϘΑΎγϟ΍ ΔΑϛέϣϟ΍ ΔϟϻΩΑ ϝϐηϟ΍ ΏΎγΣϟ ΔϣΎόϟ΍ ΔϟΩΎόϣϟ΍ ΏΗϛ΃: 

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

 (Ω ϙΗΑΎΟϹ ϝϠϋ ˮ ϡγΟϟ΍ ϲϠϋ ˱ϼϐη ϝΫΑΗ ϱέΧ΃ ΔΑϛέϣ ΩΟϭΗ ϝϫ: 

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

 ( ˰ϫ ϙΗΑΎΟϹ ϝϠϋ ˮ ϪϳϠϋ ϙέΣΗϳ ϱΫϟ΍ ϱϭΗγϣϟ΍ ϝϭρ ϲϠϋ ϪΗϛέΣ ˯ΎϧΛ΃ Ώόϛϣϟ΍ ϲϠϋ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ ϑϗϭΗϳ ϝϫ: 

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

 

1 -Δϳί΍ϭϣϟ΍ ΓϭϘϟ΍ ΔΑϛέϣϟ ΔΟϳΗϧ ϥϭϛϳ ΔϛέΣϟ΍ ϩΎΟΗ΍ ϊϣ Δϳϭ΍ί ϊϧλΗ ΔϣυΗϧϣ Γϭϗ ϪϟΫΑΗ ϱΫϟ΍ ϝϐηϟ΍  ϩΎΟΗϻϝ΍ρϘϓ ΔϛέΣ  

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

 

 ϥηΧ ϱϭΗγϣ 

ș 

F 

  ΔϛέΣϟ΍ ϩΎΟΗ΍ 

m 

  ΔϛέΣϟ΍ ϩΎΟΗ΍ 

 ϲϘϓ΃  ϱϭΗγϣ 

ș 

 αϠϣ΃  ϱϭΗγϣ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............                

**   : ΔϳϟΎΗϟ΍ ΕΎϗϼόϟ΍ ϥϳΑ ΏϭϠρϣϟ΍ ϲϠϋ Δϟ΍Ωϟ΍ ΔϳϧΎϳΑϟ΍ ρϭρΧϟ΍ ϭ΃ ΕΎϳϧΣϧϣϟ΍ ϡγέ΃ 
 

 

 

 

 

 

 

 

 

 
 

 ϝΎΛϣ1) ΎϬϧίϭ ΔΑϳϘΣ ϝΟέ ϝϣΣϳ : 400 N ΎϬΑ ϙέΣΗϳϭ ( ˱ΎϳϘϓ΃)  10 m. (ˮ ΔΑϳϘΣϟ΍ ϥίϭ ϥϣ ΞΗΎϧϟ΍ ϝϐηϟ΍ ΏγΣ΃  

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

 ϝΎΛϣ2 :  ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ . : ΏγΣ΃

΃(   ϙέΑϧίϠϟ ΓϭϘϟ΍ ΕΑΎΛ: 

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

Ώ( Ύϫέ΍ΩϘϣ ΔϟΎρΗγ΍ Ι΍ΩΣϹ ϙέΑϧίϟ΍ ϲϠϋ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ (4 cm):  

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

 ϝΎΛϣ3  Ϫϟ ΓϭϘϟ΍ ΕΑΎΛ ϥέϣ νΑΎϧ ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ : (k =100 N/m)ΔϠΗϛ ϪΑ ΕϘϠϋ  (m) 

             ΔϓΎγϣ ΎϫέϳΛ΄ΗΑ νΑΎϧϟ΍ ϝΎρΗγΎϓ(ǻx) Ύϫέ΍ΩϘϣ (5 cm) : ΏγΣ΃ . 

΃  ΔϟΎρΗγϼϟ ΔΛΩΣϣϟ΍ ΓϭϘϟ΍ έ΍ΩϘϣ (: 

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

 νΑΎϧϟ΍ ϲϓ ΔϘϠόϣϟ΍ ΔϠΗϛϟ΍ έ΍ΩϘϣ (Ώ :

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

ΔϘΑΎγϟ΍ ΔϟΎρΗγϻ΍ Ι΍ΩΣϹ νΑΎϧϟ΍ ϲϠϋ ΔϠΗϛϟ΍ ϥϣ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ (Ν:  

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

( )NF


 

( )cmx∆ 

10 
20 

30 

40 

1 2 3 4 

Δϳγ΍έϟ΍ ΔΣ΍ίϹ΍ϭ ϝϐηϟ΍ 

W 

h 

ΓϭϘϟ΍ϭ ϝϐηϟ΍ 

W 

F 

ΔΣ΍ίϹ΍ϭ  ϝϐηϟ΍ 

W 

d 

ΔϟΎρΗγϻ΍ ϊΑέϣϭ ϝϐηϟ΍ 

 

W 

2X∆ 

 ΔΣ΍ίϹ΍ϭ ΔϣυΗϧϣϟ΍ ΓϭϘϟ΍     

F
 

d
 

ΔϟΎρΗγϻ΍ϭ ΓέϳϐΗϣϟ΍ ΓϭϘϟ΍                              

 

F
 

X
 

  ϝΛϣϳ ϝϳϣϟ΍........................... 

 

 ϝΛϣΗ ϲϧΣϧϣϟ΍ ΕΣΗ ΔΣΎγϣϟ΍....................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 ϝΎΛϣ4) ΎϬΗϠΗϛ Γέϛ Ωϟϭ ϝϣΣϳ : 2 kg) ϪϋΎϔΗέ΍ ϲϧΑϣ ϲϠϋ΃ (10 m . ρϘγΗϟ Γέϛϟ΍ Ωϟϭϟ΍ ΕϠϓ΃ ϡΛ (

΃ (  ΎϬϟ Ωϟϭϟ΍ ϙΎγϣ· Γϭϗ ΔΟϳΗϧ Γέϛϟ΍ ϲϠϋ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ ϭϫ Ύϣ: 

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

Ώ() ΔϓΎγϣ Γέϛϟ΍ ΕϛέΣΗ ΍Ϋ· ΔϳοέϷ΍ ΔϳΑΫΎΟϟ΍ Γϭϗ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ ΏγΣ΃ 3 m (: 

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

Ν() ΔϓΎγϣ Γέϛϟ΍ ρϭϘγ ϝϼΧ ˯΍ϭϬϟ΍ ϊϣ ϙΎϛΗΣϻ΍ Γϭϗ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ ΏγΣ΃ 3 m(ϭ ) ϙΎϛΗΣϻ΍ Γϭϗ1 N (: 

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

Ω( ΎϬϳϓ ΓέΛ΅ϣϟ΍ ϱϭϘϟ΍ ΔΟϳΗϧ Γέϛϟ΍ ϲϠϋ ϝϭΫΑϣϟ΍ ϲϠϛϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ ΏγΣ΃ : 

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

 ϝΎΛϣ5ϪΗϠΗϛ ϕϭΩϧλ ϊοϭ :  (0.5 kg)  ϲϠϋ ϝϳϣϳ αϠϣ΃ ϱϭΗγϣ Δϣϗ Ωϧϋ

 )  Δϳϭ΍ίΑ ϕϓϷ΍30O ( ϱϭΗγϣϟ΍ ϲϠϋ ϕϭΩϧλϟ΍ ϙέΣΗ ΍ΫΈϓ ϝϛηϟΎΑ Ύϣϛ

   ΔϓΎγϣ(6 m) . ϕϭΩϧλϟ΍ ϥίϭ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ ΏγΣ΃ . 

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

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

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

 ϝΎΛϣ6) ΎϬΗϠΗϠΗϛ Γέϛ : (200 gm) ωΎϔΗέ΍ ϥϣ ˱΍έΣ ˱ΎρϭϘγ ΔρϘγ (10 m 

ϥϋ) ΔϓΎγϣ νέϷ΍ ϥρΎΑ ϲϓ ΕΫϔϧϭ νέϷ΍ (0.5 m ˯΍ϭϬϟ΍ ΔϣϭΎϘϣ ϝΎϣϫΈΑ 

΃ ( νέϷ΍ Δγϣϼϣ ϰΗΣ ΎϬρϭϘγ ϥϣ Γέϛϟ΍ ϲϠϋ ΔϳΑΫΎΟϟ΍ ϝόϔΑ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ : 

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

Ώ( νέϷ΍ ΢ργ ΎϬϗ΍έΗΧ΍ ΔΟϳΗϧ Γέϛϟ΍ ϲϠϋ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ : 

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

Ν(˯΍ϭϬϟΎΑ ΎϬρϭϘγ ˯ΎϧΛ΃ Γέϛϟ΍ Δϋέγ ϲϓ ϪΛϭΩΣ ϊϗϭΗϣϟ΍ έϳϐΗϟ΍ Ύϣ   νέϷ΍ ΎϬϗ΍έΗΧ΍ ˯ΎϧΛ΃ϭ: 

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

 

 

 

 

 νέϷ΍ ΢ργ 

10 m 

0.5 m 

30=θ 

kgm 5.0= 

m 6=d
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............             
 ϝΎΛϣ7ϕϭΩϧλ ϲϠϋ ϥϼϣόΗ ϥΎΗϭϗ : ϲΑηΧ  ΔϓΎγϣ ϕϟίϧϳϟ αϠϣ΃ ϲϘϓ΃ ΢ργ ϕϭϓ ϊοϭ )2.5 m ΏΟϭϣϟ΍ ϩΎΟΗϻΎΑ (

 ) ΔϣυΗϧϣ Γϭϗ ϲϘϓϷ΍ έϭΣϣϠϟF1) Ύϫέ΍ΩϘϣ (10 N) Δϳϭ΍ί ϊϧλΗϭ (30OΔϣυΗϧϣ Γϭϗϭ ϲϘϓϷ΍ έϭΣϣϟ΍ ϊϣ ( )F2 ( 

  ) Ύϫέ΍ΩϘϣ7 N) Δϳϭ΍ί ϊϧλΗϭ (150O ϱϭϘϟ΍ ϩΫϫ ϥϣ ΞΗΎϧϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ ΏγΣ΃ .  ϲϘϓϷ΍ έϭΣϣϟ΍ ϊϣ (: 

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

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

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

 ϝΎΛϣ8 : ) ϙέΑϧί ρϐο2 cm (ϭ ϰϟϭ΃ ΔϠΣέϣ ϲϓ ϲϠλϷ΍ Ϫϟϭρ ϥϋ ) ρϐο ϡΛ ϥϣ6 cm (ϲϓ ΔϳϓΎο· ΔϠΣέϣ  . ΔϳϧΎΛ 

 ϰϟϭϷ΍ ΔϳϠϣόϟΎΑ ΔϧέΎϘϣ ΔϳϧΎΛϟ΍ ρϐοϟ΍ ΔϳϠϣϋ ϝϼΧ ϲϓ ϝϭΫΑϣϟ΍ ϲϓΎοϹ΍ ϝϐηϟ΍ έ΍ΩϘϣ Ύϣ ϥ΄Α ˱ΎϣϠϋ.)K = 100 N/m( 
............................................................................................................................................................. 

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

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

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

 ϝΎΛϣ9 : ϝϛη ϝϛ ϲϓ ΞΗΎϧϟ΍ ϲϠϛϟ΍ ϝϐηϟ΍ ΏγΣ΃ : 

) ϝϛηϟ΍ **A( :  

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

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

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

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

) ϝϛηϟ΍ **B( :  

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

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

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

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

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

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

F1 
F2 

d 

 ) ϝϛηA ( 

( )mx 

( )NF


 

500 

20 40 

 ) ϝϛηB ( 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............          )1- 2 : (  
                ϝϐη ίΎΟϧ· ϲϠϋ ΓέΩϘϣϟ΍ 

 **ϙΗϗΎρ ϥϣ ˱΍˯ίΟ ϥ΄ϓ Ύϣ ϕϭΩϧλ ϙόϓΩ Ωϧϋ  ................  ΔϗΎρ ϲϟ· ϝϭΣΗΗ ϡΎόρϟ΍ ϥϣ ΎϬΗΑγΗϛ΍ ϲΗϟ΍  ................   

 **έ΍ΩϘϣ ϲϠϋ ίΟϧϣϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ ϑϗϭΗϳ  .....................    ϡγΟϟ΍ ΎϬϓέλϳ ϲΗϟ΍

 **ΓΩΣϭΑ ΔϗΎρϟ΍ αΎϘΗ  ........................   

                              ϪΗϛέΣ ΏΑγΑ ϡγΟϟ΍ ϩίΟϧϳ ϱΫϟ΍ ϝϐηϟ΍

 ΔϳϛέΣ ΔϗΎρ ϙϠΗϣϳ Ϫϧ΄ϓ έΑϛ΃ ΔϋέγΑ ϡγΟϟ΍ ϙέΣΗ ΎϣϠϛ  **................   

  ϲϠϋ ϡϳϘΗγϣ έΎγϣ ϲϠϋ ϙέΣΗϳ ϡγΟϟ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϑϗϭΗΗ  **...................    ϭ ................................   

  ϥϣ ϝϛ ϊϣ ΎϳΩέρ ΏγΎϧΗΗ ϙέΣΗϣ ϡγΟϟ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍  **...........................    ϭ  ...............................   

 **  ˱Ύϣ΋΍Ω ΔϳΩΩϋ Δϳϣϛ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍  ................ ϥϭϛϳ Ωϗ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍ ΎϣϧϳΑ..........................   

 ϱϭΎγΗ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍ ϥ΄ϓ ϡγΟϟ΍ Δϋέγ ΕϭΑΛ Ωϧϋ **................................   

 ** ΔϳϛέΣϟ΍ ϪΗϗΎρ ΔϟϻΩΑ ϡγΟϟ΍ Δϋέγ ΏΎγΣϟ Δϗϼόϟ΍ ϡΩΧΗγϧ :..................................   
 

ΔϧέΎϘϣϟ΍ ϪΟϭ  ϡγΟϟ΍ ΔϛέΣ ΔϗΎρ( A )  ϡγΟϟ΍ ΔϛέΣ ΔϗΎρ( B ) 

 Δϋέγ(A)  Δϋέγ ϲϠΛϣ(B) ........................................... ........................................... 

 ϙέΣΗϳ(A)ϻΎϣη  ϭ  (B) ΎΑϭϧΟ........................................... ........................................... 

 ϑΫϘϳ(A)ϰϠϋϷ  ϭ ( B ) ϝϔγϷ ........................................... ........................................... 

 

                             

 ΔϳϛέΣϟ΍ ϪΗϗΎρ ϲϓ έϳϐΗϟ΍ ϱϭΎγϳ ϡγΟϟ΍ ϲϓ ΓέΛ΅ϣϟ΍ ΔϳΟέΎΧϟ΍ ΓϭϘϟ΍ ΔϠλΣϣ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ ϥ΃ ΞΗϧΗγ΍ **: 

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

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

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

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

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

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

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

                            ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍ ϱϭΎγϳ ϡγΟϟ΍ ϲϓ ΓέΛ΅ϣϟ΍ ΔϳΟέΎΧϟ΍ ΓϭϘϟ΍ ΔϠλΣϣ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ 

  

  2mv
2

1
KE =

 

: ϝϐηϟ΍ϭ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϥϳΑ Δϗϼόϟ΍ 

  

WǻKE = 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

                             ΎϬϧϣ ιϠΧΗϠϟ ϝϐη ίΎΟϧΎΑ Ϫϟ ΢ϣγΗϭ ϡγΟϟ΍ ΎϬϧίΗΧϳ ΔϗΎρ

 ΔϧέΎϘϣϟ΍ ϪΟϭ ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ Δϧέϣϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍

 ϑϳέόΗϟ΍............................................................. ................................................................ 

 ϥϭϧΎϘϟ΍mghPEg = 
2.

2

1
XKPEe ∆= 

 

Δϳ΋Ύϳϣϳϛϟ΍ ΕΎΑϛέϣϟ΍ ϝΧ΍Ω ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ ΔϠΛϣ΃ ϥϣ  **  .................................................................................. 

 ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ ΔϠΛϣ΃ ϥϣ  ** .......................................... 

 ϲϣγϳ νέϷ΍ ΢ργ  **......................  ϱϭΎγΗ ϩΩϧϋ ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ϭ ........... ϥϷ............................... 

  **ϱϭΗγϣϟ΍ ΕΣΗ  ϲόΟέϣϟ΍ ϱϭΎγΗ ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ έ΍ΩϘϣ .......... έ΍ΩϘϣ ϲόΟέϣϟ΍ ϱϭΗγϣϟ΍ ϕϭϓ ΎϣϧϳΑ........ 

 **ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍   : 1 - ....................    2 -.............................................. 

                               ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ αΎϳϗ Ϫϧϣ ΃ΩΑϧ ϱΫϟ΍ ϱϭΗγϣϟ΍ϭϱϭΎγΗ  έϔλ ϩΩϧϋ 

) Ϫϧίϭ έΟΣ ϊϓέ ϡΗϳ ϲϟΎΗϟ΍ ϝϛηϟ΍ ϲϓ               100 N) ωΎϔΗέ΍ ϲϠϋ ϰϠϋϷ΍ ϲϟ· (2 m(  : ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ

 

 

 

 

΃(  ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ έ΍ΩϘϣ ϥ΃ υΣϼϧ ϝϛηϟ΍ ϥϣ .......................... 

Ώ(  ρΑΗέΗ ϻ έΟΣϠϟ ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ ϥ΃ ΞΗϧΗγϧ ........................   ϲϠϋ ϑϗϭΗΗϭ...................................... 

  
 

 ϥ΃ ΞΗϧΗγ΃ **ϡγΟϟ΍ ϥίϭ ϥϣ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ αϭϛόϣ ϯϭΎγϳ ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ ϲϓ έϳϐΗϟ΍:  

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

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

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

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

  ΔϧέΎϘϣϟ΍ ϪΟϭ ϲϠϋ΃ ϲϟ· ˱Ύϳγ΃έ ϡγΟϟ΍ ϙέΣΗ ϝϔγ΃ ϲϟ· ˱Ύϳγ΃έ ϡγΟϟ΍ ϙέΣΗ
 έ΍ΩϘϣ( hf – h i ) ................................................. ................................................. 

 έ΍ΩϘϣ( ∆ PEg ) ................................................. ................................................. 

 ϝϐηϟ΍ έ΍ΩϘϣ( W ) ................................................. ................................................. 
 

 **: Δϳγ΍έϟ΍ ΔΣ΍ίϹ΍ ΔϟϻΩΑ ϥϭϛγϟ΍ ϥϣ ϪΗϛέΣ ΃ΩΑ ϡγΟϟ Δϳ΋ΎϬϧϟ΍ Δϋέγϟ΍ ΏΎγΣϟ  ............................................. 

ρΎηϧ 

ΓΩΣ΍ϭ Γέϣ έΟΣϟ΍ ϊϓέ  ϝ΋Ύϣ ΢ργ ϲϠϋ έΟΣϟ΍ ϊϓέ ΝέΩϣ ϡϠγ ϲϠϋ έΟΣϟ΍ ϊϓέ 

: ϝϐηϟ΍ϭ ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ ϲϓ έϳϐΗϟ΍ 
wg WǻPE −=
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............               
                                ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ϭ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ωϭϣΟϣ

  ϝυΗ ϡγΟϠϟ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ **...........................     . ωΎϔΗέϻ΍ ϑϠΗΧ΃ ΎϣϬϣ

 ϡγΟϠϟ ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ ϥϭϛΗ ωΎϔΗέ΍ ϲλϗ΃ Ωϧϋ **...........................   ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϥϭϛΗ ΎϣϧϳΑ.............   

 ϡγΟϠϟ ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ ϥϭϛΗ ϲόΟέϣϟ΍ ϱϭΗγϣϟ΍ Ωϧϋ **................   ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϥϭϛΗ ΎϣϧϳΑ.................   

  

1 ΔϠΛΎϣϣ Γέϛ ϥϣ ϑϗϭΗΗ ϥ΃ ϝΑϗ έΑϛ΍ ΔϓΎγϣ ϊρϘΗ ϥ΃ ϊϳρΗγΗ ϲϘϓ΃ ϱϭΗγϣ ϲϠϋ ΓέϳΑϛ ΔϳϘϓ΃ ΔϋέγΑ ΔϓϭΫϘϣϟ΍ Γέϛϟ΍ -

     . ϑϗϭΗΗ ϥ΃ ϝΑϗ ϝϗ΃ ΔϋέγΑ ϱϭΗγϣϟ΍ αϔϧ ϲϠϋ ΕϓΫϗ ΎϬϟ 

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

2 -ΎϋΎϔΗέ΍ ϝϗ΍ ϥΎϛϣ ϥϣ ΎϬρΎϘγΈΑ ΔϧέΎϘϣ έΑϛ΃ ΔϓΎγϣ έΎϣγϣϟ΍ ίέϐϧϳ ϊϔΗέϣ ϥΎϛϣ ϥϣ έΎϣγϣ ϲϠϋ Δϗέρϣ ΕρϘγ΃ ΍Ϋ· 

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

                   

1ϑλϧϠϟ ϡγΟϟ΍ Δϋέγ ϝϘΗ ΎϣΩϧϋ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ έ΍ΩϘϣϟ -.  

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

2ϲϠΛϣϠϟ ϡγΟϟ΍ Δϋέγ ΩϳίΗ ΎϣΩϧϋ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ έ΍ΩϘϣϟ -.  

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

 ** : ΔϳϟΎΗϟ΍ ΕΎϗϼόϟ΍ ϥϳΑ ΏϭϠρϣϟ΍ ϲϠϋ Δϟ΍Ωϟ΍ ΔϳϧΎϳΑϟ΍ ρϭρΧϟ΍ ϭ΃ ΕΎϳϧΣϧϣϟ΍ ϡγέ΃

 

 

 

 

 

 

 

 

 

 

 

 

  PEKEME += 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

: ΙΩΣϳ ΍ΫΎϣ 

 Δϋέγ ϊΑέϣϭ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ 

KE 

2v 

  ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ
ϲϠϋϷ ϑΫϘϳ ϡγΟϟ ωΎϔΗέϻ΍ϭ 

 

PE 

h 

  ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍
ωΎϔΗέϻ΍ϭ ϲϠϋϷ ϑΫϘϳ ϡγΟϟ 

ME 

h 

ϡγΟϟ΍ ΔϠΗϛ ϭ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ 

 

KE 

m 

 ΔϳϛέΣϟ΍ ΔϗΎρϟ΍
ϲϠϋϷ ϑΫϘϳ ϡγΟϟ ωΎϔΗέϻ΍ϭ 

 

KE 

h 

  ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ
ϝϔγϷ ρϘγϳ ϡγΟϟ ΔϓΎγϣϟ΍ϭ 

 

PE 

h 

  ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍
ΔϓΎγϣϟ΍ϭ ϝϔγϷ ρϘγϳ ϡγΟϟ 

ME 

h 

 ΔϳϛέΣϟ΍ ΔϗΎρϟ΍
ϝϔγϷ ρϘγϳ ϡγΟϟ ΔϓΎγϣϟ΍ϭ 

 

KE 

h 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............           
 ϝΎΛϣ1  ϪϋΎϔΗέ΍ έϳϐΗΑ ϡγΟϟ ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍ ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ : 

 : ϡγΟϟ΍ ϥίϭ ΏγΣ΃ . ( ϲόΟέϣϟ΍ ϱϭΗγϣϟ΍ ) νέϷ΍ ΢ργ ϥϋ          
 ..............................................................................................................

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

 ϝΎΛϣ2  ΔϠΗϛϟ΍ ΔϔϠΗΧϣ ϡΎγΟ΃ ΔϋϭϣΟϣϟ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ έϳϐΗ ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ : 

ϡΎγΟϷ΍ ϩΫϫ Δϋέγ ΏγΣ΃ . ΔϳρΧϟ΍ Δϋέγϟ΍ αϔϧΑ ΔϳρΧ ΔϛέΣ ΔϛέΣΗϣϭ       :  
.............................................................................................................. 

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

 ϝΎΛϣ3) ϪΗϠΗϛ ϡγΟ ϕϟίϧ΍ : 1 kg () ΔρϘϧ ϥϣ ϥϭϛγ ϥϣA ϲϠϋ (

 Δϳϭ΍ίΑ ϝϳϣϳ αϠϣ΃ ϝ΋Ύϣ ϱϭΗγϣ)30O ϝλϳϟ  ϲϘϓϷ΍ ϱϭΗγϣϟ΍ ϊϣ (

) ΔρϘϧϟ΍ ϲϟ·B) ΙϳΣ (AB = 4 m (: ΏγΣ΃ .  

΃ (  ϕϭΩϧλϟ΍ ϥίϭ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍: 
  .............................................................................................................................................................

Ώ() ΔρϘϧϟ΍ Ωϧϋ ϡγΟϟ΍ Δϋέγ B ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϥϭϧΎϗ ˱ΎϣΩΧΗγϣ (: 
  .............................................................................................................................................................

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

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

 ϝΎΛϣ4 : ρϘγ ΎϬΗϠΗϛ ΔΣΎϔΗ Ε)0.15 kg) ωΎϔΗέ΍ ϥϣ (3 m. νέϷ΍ ϲϟ· ϙΎϛΗΣϻ΍ ΏΎϳϏ ϲϓ ϝλϳϟ ϝϔγ΃ ϲϟ· ( ΏγΣ΃  

΃ (  ωΎϔΗέ΍ ϲλϗ΃ Ωϧϋ ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ: 

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

(Ώ) ΔϓΎγϣ ΎϬρϭϘγ ΩόΑ ΔΣΎϔΗϟ΍ Δϋέγ 2 m ΎϬόοϭϣ ϥϣ (: 

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

(Ν) ΩόΑ ϲϠϋ ΎϫΩϭΟϭ Ωϧϋ ΔΣΎϔΗϠϟ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ 2 m ϲ΋΍ΩΗΑϻ΍ ΎϬόοϭϣ ϝϔγ΃ (: 

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

(Ω νέϷΎΑ ΎϬϣ΍Ωρλ΍ Ωϧϋ ΔΣΎϔΗϠϟ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ : 

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

 (˰ϫ νέϷΎΑ ΎϬϣ΍Ωρλ΍ ΔυΣϟ ΔΣΎϔΗϟ΍ Δϋέγ: 
  .............................................................................................................................................................

A 

B 30O 

PE(J) 

h ( m ) 
400 

800 

2 4 

kE(J) 

m ( kg ) 
16 

32 

2 4 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 ϝΎΛϣ5 ϪΗϠΗϛ ϡγΟ ϑΫϗ : )200 g) ΔρϘϧ ϥϣ (A) Δϳ΋΍ΩΗΑ΍ ΔϋέγΑ ϲϠϋ΃ ϲϟ· ˱Ύϳγ΃έ (20 m/sϲϓ ϝλϳϟ ( ΏΎϳϏ 

 ) ΔρϘϧϟ΍ Ωϧϋ ωΎϔΗέ΍ ϲλϗ΃ ϲϟ· ϙΎϛΗΣϻ΍ B   : ΏγΣ΃ . ( 

΃ ( ) Ωϧϋ ϕϼρϧϻ΍ Ωϧϋ ϡγΟϠϟ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍A (: 

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

Ώ( ϝϭΫΑϣϟ΍ ϝϐηϟ΍ : 

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

Ν( ϡγΟϟ΍ ΎϬόρϗ ϲΗϟ΍ ΔϓΎγϣϟ΍ : 

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

 ϝΎΛϣ6 ˱Ύόϣ ΎϬϘ΋Ύγ ΔϠΗϛϭ ΎϬΗϠΗϛ ΔΟ΍έΩ :  (100 kg) ΔϋέγΑ ΔϳϘϓ΃ ϕϳέρ ϲϠϋ ϙέΣΗΗ (2 m/s) ΍ΫΈϓ ΕϠϗ ΎϬΗϋέγ 

             ΕΣΑλ΃ϭ (1 m/s)ΔϓΎγϣ Εόρϗ ϥ΃ ΩόΑ(20 m)    : ΏγΣ΃ .

΃(  ΔΟ΍έΩϟ΍ ϲϠϋ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ :                                             

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

Ώ ( ΎϬΗϋέγ ιϗΎϧΗ ΕΑΑγ ϲΗϟ΍ϭ ΔΟ΍έΩϟ΍ ϲϠϋ ΓέΛ΅ϣϟ΍ ΔϳΟέΎΧϟ΍ ΓϭϘϟ΍ ΔϠλΣϣ: 

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

Ν( ΔΟ΍έΩϟ΍ ϥίϭ ϥϣ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ : 

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

 ϝΎΛϣ7) Ύϫέ΍ΩϘϣ ΔϠΗϛ : 5 kg) ΔρϘϧϟ΍ ϥϣ ˱Ύϳγ΃έ ΎϬόϓέ ϡΗ (A) ϊϔΗέΗ ϲΗϟ΍ (2 m (

           ) ΔρϘϧ ϲϟ· νέϷ΍ ΢ργ ϥϋB) ϊϔΗέΗ ϲΗϟ΍ (12 m . νέϷ΍ ΢ργ ϥϋ (

΃( ) ϥϣ ΔΣ΍ίϹ΍ ϝϼΧ ϡγΟϟ΍ ϥίϭ ϥϣ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ ΏγΣ΃ A) ϲϟ· (B ( :

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

Ώ() ϥϣ ϪϛϳέΣΗ ϝϼΧ ϡγΟϠϟ ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ ϲϓ έϳϐΗϟ΍ ΏγΣ΃ A) ϲϟ· (B (:  

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

Ν( ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ ϲϓ έϳϐΗϟ΍ ϭ ϥίϭϠϟ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ ϥϳΑ ϥέΎϗ : 

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

 ϝΎΛϣ8) ΎϬΗϠΗϛ Γέϛ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ : 1 kg ϲόΟέϣϟ΍ ϱϭΗγϣϟ΍ Ωϧϋ Δϋϭοϭϣ (

            ) ΔρϘϧϟ΍ ΩϧϋB  : ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ . ( 

΃ ( ) ΔρϘϧϟΎΑ έΎϣϟ΍ ϲϘϓϷ΍ ϱϭΗγϣϟ΍ ΩϧϋA ( :..................................................... 

Ώ() ΔρϘϧϟΎΑ έΎϣϟ΍ ϲϘϓϷ΍ ϱϭΗγϣϟ΍ Ωϧϋ B (: ..................................................... 

Ν() ΔρϘϧϟΎΑ έΎϣϟ΍ ϲϘϓϷ΍ ϱϭΗγϣϟ΍ Ωϧϋ C (: ..................................................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............         )1- 3  (  )  : ( 

 ΔϧέΎϘϣϟ΍ ϪΟϭ ΔϳΑϭϛγϭέϛΎϣϟ΍ ϡΎγΟϷ΍ ΔϳΑϭϛγϭέϛϳϣϟ΍ ϡΎγΟϷ΍
 ϑϳέόΗϟ΍............................................................. ........................................................ 

  
 

 ΏΎγΣϟ  **ΔϳΑϭϛγϭέϛΎϣϟ΍ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ Δϗϼόϟ΍ ϡΩΧΗγϧ  :........................................  

 ΏΎγΣϟ  **ΔϳΑϭϛγϭέϛΎϣϟ΍ ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ Δϗϼόϟ΍ ϡΩΧΗγϧ : .............................. 

 ΏΎγΣϟ  **ΔϳΑϭϛγϭέϛΎϣϟ΍ Δϧϭέϣϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ Δϗϼόϟ΍ ϡΩΧΗγϧ : .............................. 

ΔϧέΎϘϣϟ΍ ϪΟϭ 
ΔϳΑϭϛγϭέϛΎϣϟ΍ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ 

)ME   (
 ΔϳΑϭϛγϭέϛϳϣϟ΍ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍

) ΔϳϠΧ΍Ωϟ΍ ΔϗΎρϟ΍  U  (

 ϑϳέόΗϟ΍
....................................................... 

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

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

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

 Δϗϼόϟ΍ΔϳοΎϳέϟ΍  MEmacro   = KEmacro   +  PEmacro U = KEmicro   +   PEmicro 

                                                                                                                             

   

                                 ΔϗΎρϟ΍ ϲΗϟ΍ ΎϬϟΩΎΑΗϳ ΕΎϣϳγΟ ϡΎυϧϟ΍ ϱΩ΅Ηϭ ϰϟ· έϳϐΗ  Ϫ΋΍ίΟ΃ ϥϳΑ ρΑέϟ΍ ΔϗΎρ έϳϐΗΑ ϪΗϟΎΣ

** ) ΔϳΑϭϛγϭέϛϳϣϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ PEmicro (   έϳϐΗΗ.....................................................   

** ) ΔϳΑϭϛγϭέϛϳϣϟ΍ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ KEmicro (  έϳϐΗΗ.....................................................   

                        ) ΔϳϠΧ΍Ωϟ΍ ΔϗΎρϟ΍ ωϭϣΟϣU ) ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍  ϭ  ( ME(   

** ΏΎγΣϟ ΔϳϠϛϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍: Δϗϼόϟ΍ ϡΩΧΗγϧ   ....................................... 

                             ϝϭίόϣϟ΍ ϡΎυϧϟ΍ ϝΧ΍Ω έΧ΁ ϰϟ· ϝϛη ϥϣ ϝϭΣΗΗϭ ϡΩόϟ΍ ϥϣ ΙΩΣΗγΗ ϻϭ ϰϧϔΗ ϻ ΔϗΎρϟ΍ 

                               ϥ΃ ϱ΃ΔΗΑΎΛ ϡΎυϧϠϟ ΔϳϠϛϟ΍ ΔϗΎρϟ΍   

 ** : ϥϳΗϳϟΎΗϟ΍ ϥϳΗϟΎΣϟ΍ ϲϓ ϡΎυϧϠϟ ΔϳϠϛϟ΍ ΔϗΎρϟ΍ ϥϋ έΑόΗ ΔϟΩΎόϣ ΏΗϛ΃

΃(  ΓέϳϐΗϣ ΔϳϛϳϧΎϛϳϣ ΔϗΎρϭ ΔΗΑΎΛ ΔϳϠΧ΍Ω ΔϗΎρ : 

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

Ώ( ΔΗΑΎΛ ΔϳϛϳϧΎϛϳϣ ΔϗΎρϭ ΓέϳϐΗϣ ΔϳϠΧ΍Ω ΔϗΎρ  :

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

                            ΔυϭϔΣϣ ΔϳϠϛϟ΍ ΔϗΎρϟ΍ ϥϭϛΗϭ ρϳΣϣϟ΍ ργϭϟ΍ ϊϣ ΔϗΎρϟ΍ Ϫϳϓ ϝΩΎΑΗΗ ϻ ϡΎυϧ 

 

  UMEE += 

  

  

UMEE ∆+∆=∆ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 
 

 

΃   :  ϙΎϛΗΣϻ΍ ϱϭϗ ϝΎϣϫΈΑ **(  ϝυΗ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ ..................................             

                              Ώ    ( ΔϳϠΧ΍Ωϟ΍ ΔϗΎρϟ΍ ...........................................             

                              Ν    ( ϝυΗ ΔϳϠϛϟ΍ ΔϗΎρϟ΍ ........................................             

 ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍ αϭϛόϣ ϯϭΎγϳ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍ ϥϭϛϳ Δϟϭίόϣϟ΍ ΔϣυϧϷ΍ ϲϓ ϥ΃ ΞΗϧΗγ΃ ** 

    . ˯΍ϭϬϟ΍ ϊϣ ϙΎϛΗΣϻ΍ ϱϭϗ ϝΎϣϫΈΑ 
................................................................................................................ 

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

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

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

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

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

 ** Ϫόοϭ ΔϗΎρ ϡγΟ(100 J)  ωΎϔΗέ΍ ϰϠϋ ϥϭϛϳ ΎϣΩϧϋ(h) ϪΗϛέΣ ΔϗΎρ ϥΈϓ έΣ ρϭϘγ ρϘγϳϟ ϙέΗ ΍ΫΈϓ νέϷ΍ ϥϣ   

     ΢ΑλΗ(25 J) ) ΔϓΎγϣ ρΑϫ ϥϭϛϳ ΎϣΩϧϋ  h..........  (  ) ϱϭΎγϳ νέϷ΍ ϥϣ ωΎϔΗέ΍ ϰϠϋ ϥϭϛϳϭ h..........  (

 
 

**  Ωϧϋ) ϝϭίόϣϟ΍ ϡΎυϧϠϟ ΔϳϠϛϟ΍ ΔϗΎρϟ΍ υϔΣϯϭΎγϳ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍ ϥ΄ϓ (  ........................... 

     έϳϐΗϟ΍ϲϓ ΔϳϠΧ΍Ωϟ΍ ΔϗΎρϟ΍  ϝϛηϟΎΑ ΔϟΩΎόϣϟ΍ ΢ΑλΗϭ  ........................... 

 **ϰϟ· ϝϭΣΗϳ ϡΎυϧϟ΍ ϰϠϋ ΓέΛ΅ϣϟ΍ ϙΎϛΗΣϻ΍ ϯϭϗ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍    .................ΔϟΩΎόϣϟ΍ ΢ΑλΗϭ ........................ 

 ** έϳϳϐΗ ϲϟ· ϱΩ΅ϳ ϡΎυϧϟ΍ ˯΍ίΟ΃ ϰϠϋ ΓέΛ΅ϣϟ΍ ϙΎϛΗΣϻ΍ ϯϭϗ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍  .................ϭ΃    .................ϊΑΎΗΗϟΎΑ  

ϥ΃ ΞΗϧΗγ΃ ** ϙΎϛΗΣϻ΍ Γϭϗ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ ϯϭΎγϳ ϝϭίόϣ ϡΎυϧ ϲϓ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍  :

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

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

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

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

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

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

 

 :  ˱ϻϭ΃ϝϭίόϣ ϡΎυϧ ϲϓ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ υϔΣ ϙΎϛΗΣϻ΍ ϥϭΩΑ ) (:  
 

 ϡΩϋ :  ˱ΎϳϧΎΛ( ϙΎϛΗΣϻ΍ ΩϭΟϭ ϲϓ )  ϝϭίόϣ ϡΎυϧ ϲϓ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ υϔΣ:  
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............                (  ) 

  ΔϧέΎϘϣϟ΍ ϪΟϭ  ϙΎϛΗΣϻ΍ ΏΎϳϏ
 ( αϠϣ΃ ϝ΋Ύϣ ΢ργ )

  ϙΎϛΗΣϻ΍ ΩϭΟϭ
 ( ϥηΧ ϝ΋Ύϣ ΢ργ )

ΔϳϠϛϟ΍ ΔϗΎρϟ΍  )E (     

ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍ ) ΔϳϠϛϟ΍E(ǻ     

) ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ME(     

ϥϳΑ Δϗϼόϟ΍MEi  ϭ   MEf     

 ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ ϲϓ έϳϐΗϟ΍

 )ME( ǻ 
 

ME  =  0     ǻ 
 

MEi  =  MEf 

KE i + PEi  =  KE f + PEf 

ME  ≠  0         ǻ 

ME = - Wf   ǻ
MEf  -  MEi  = - f d        

 (KE f + PEf) - ( KE i + PEi) = - f d   

 ϲϠϛϟ΍ ϝϐηϟ΍ ΏΎγΣ

 )WT(  

Ww  =  ±  m g h 

Wf  =  0 

WT =  Ww  

Ww  =  ±  m g h 

Wf  =  - f d 

WT =  Ww +  Wf 

 

 ρϳγΑϟ΍ ϝϭΩϧΑϟ΍ ΔϛέΣ ˯ΎϧΛ΃ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ ϙΎϛΗΣϻ΍ ϝΎϣϫΈΑ ϥ΃ ΞΗϧΗγ΃ ** :)cosșmgL(1mv
2

1
ME 2 −+=  

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

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

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

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

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

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

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

 ΔϧέΎϘϣϟ΍ ϪΟϭωΎϔΗέ΍ ϲλϗ΃ Ωϧϋ έ΍έϘΗγϻ΍ ϊοϭϣ Ωϧϋ 

ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ ............................................... ............................................... 

 ΔϳϛέΣϟ΍ ΔϗΎρϟ΍............................................... ............................................... 

 ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ............................................... ............................................... 
 

 

 :  έ΍έϘΗγϻ΍ ϊοϭϣ Ωϧϋ ρϳγΑϟ΍ ϝϭΩϧΑϟ΍ ϲϓ Δϳ΋ΎϬϧϟ΍ Δϋέγϟ΍ ΏΎγΣϟ **..........................................................  

L 



 

- 16-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 **: ΔϳϟΎΗϟ΍ ΕΎϗϼόϟ΍ ϥϳΑ ΏϭϠρϣϟ΍ ϲϠϋ Δϟ΍Ωϟ΍ ΔϳϧΎϳΑϟ΍ ρϭρΧϟ΍ ϭ΃ ΕΎϳϧΣϧϣϟ΍ ϡγέ΃ 

 

 

 

 

 

 

 

  

 

 

   

 **ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϝΩΎΑΗ ϝΛϣϳ ϝϛηϟ΍ ϲϓ ϲϧΎϳΑϟ΍ ϲϧΣϧϣϟ΍ ϊοϭϟ΍ ΔϗΎρϭ  ΔϳϠϗΎΛΗϟ΍ 

ρϳγΑ ϝϭΩϧΑϟ Δϳϭ΍ίϟ΍ έϳϐΗ ΔϟϻΩΑ  ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ ϝϭίόϣ ϡΎυϧϛ ϙέΣΗϣ :

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

 ϝΎΛϣ1 :  Ύϫέ΍ΩϘϣ ΔϳρϘϧ ΔϠΗϛ ϥϣ ϑϟ΅ϣ ρϳγΑ ϝϭΩϧΑ)0.2 Kg ( ΔϘϠόϣΏρϳΧ  

 Ϫϟϭρ ΩΩϣΗϠϟ ϝΑΎϗ έϳϏ1 m)(ϥϣ ΔϠΗϛϟ΍ ΕΣϳί΃ ϡΛ  ˯ΎϘΑ· ϊϣ έ΍έϘΗγϻ΍ ϊοϭϣ 

) Δϳϭ΍ίΑ ΍ΩϭΩηϣ ρϳΧϟ΍ O60( ϥϣ ΕΗϠϓ΃ϭ  . ϙΎϛΗΣϻ΍ ϝΎϣϫΈΑϭ ϥϭϛγϟ΍

΃(  ΔΛϼΛϟ΍ ΔϳϧΎϳΑϟ΍ ϡϭγέϟ΍ ϥϣ ϝϛ ΎϬϠΛϣϳ ΔϗΎρϟ΍ ϥϣ ωϭϧ ϱ΃ ΩΩΣ : 

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

Ώ( ϡΎυϧϠϟ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ έ΍ΩϘϣ ΏγΣ΃ : 

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

Ν ( ϲόΟέϣϟ΍ ϱϭΗγϣϟ΍ Ύϫέϭέϣ Ωϧϋ ΔϠΗϛϟ΍ Δϋέγ ΏγΣ΃: 

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

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

Ω ( ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ϭ ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ ΎϫΩϧϋ ϱϭΎγΗΗ ϲΗϟ΍ Δϳϭ΍ίϟ΍ έ΍ΩϘϣ ΏγΣ΃  :

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

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

˰ϫ( ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ϭ ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ ΎϫΩϧϋ ϱϭΎγΗΗ ϲΗϟ΍ Δϋέγϟ΍ έ΍ΩϘϣ ΏγΣ΃ : 

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

Վ 

ME 

Վ 

PE 

Վ 

KE 

ϝϭΩϧΑϟ΍ Δϳϭ΍ίϭ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ ϝϭΩϧΑϟ΍ Δϳϭ΍ίϭ ϊοϭϟ΍ ΔϗΎρ ϝϭΩϧΑϟ΍ Δϳϭ΍ίϭ ΔϛέΣϟ΍ ΔϗΎρ 

h ϭ΃ Վ 

PE - -  

PE 

 

ϝϭΩϧΑϠϟ ΔϛέΣϟ΍ ΔϗΎρϭ ϊοϭϟ΍ ΔϗΎρ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............             (  )
                  

1 . ϪΗέ΍έΣ ΔΟέΩ ϊϓέΑ ϡΎυϧϟ΍ ΕΎϣϳγΟϟ ΔϳΑϭϛγϭέϛϳϣϟ΍ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ΩϳίΗ -
............................................................................................................................................................ 

2 . ΔυϭϔΣϣ ΔϳϠϛϟ΍ ΔϗΎρϟ΍ ϥϭϛΗ ΔϘϠϐϣϟ΍ Δϟϭίόϣϟ΍ ΔϣυϧϷ΍ ϲϓ -
............................................................................................................................................................ 

3ΩϭΟϭ - ϙέΑϧί ϲϓ νόΑ ω΍ϭϧ΃ ΕΎϋΎγϟ΍ Ώόϟϭ  ϝΎϔρϷ΍ . 

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

4΍ -έϳϐΗΗ ϡϟ ρϳΣϣϟ΍ ˯΍ϭϬϟ΍ϭ Γέϳϐλϟ΍ ΓέΎϳγϟ΍ ϭ νέϷ΍ ϥϣ ϑϟ΅ϣϟ΍ ϝϭίόϣϟ΍ ϡΎυϧϠϟ ΔϳϠϛϟ΍ ΔϗΎρϟ  .

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

5 . ϥηΧϟ΍ ϯϭΗγϣϟ΍ ϰϠϋ ΔυϭϔΣϣ έϳϏ (νέϷ΍ – ϝ΋Ύϣϟ΍ ϯϭΗγϣϟ΍ – ϕϭΩϧλϟ΍) ϝϭίόϣϟ΍ ϡΎυϧϠϟ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ -
............................................................................................................................................................ 

6ϥϭϛΗ - ΔΟέΩ Γέ΍έΣ ϩΎϳϣϟ΍ Ωϧϋ ΓΩϋΎϗ ρϘγϣ ϝϼη ϲ΋Ύϣ ϲϠϋ΃ ΎϬϧϣ Ωϧϋ Δϣϗ ρϘγϣϟ΍  Ϫγϔϧ. 

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

7 . Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍ ΩϟϭΗ ϲΗϟ΍ ΕΎϧϳΑέϭΗϟ΍ Γέ΍Ω· ΎϬϧϛϣϳ Εϻϼηϟ΍ ϥϣ ΔρϗΎγϟ΍ ϩΎϳϣϟ΍ –
............................................................................................................................................................ 

8Ωϧϋ - ϕϳϔλΗϟ΍ ϊϔΗέΗ ΔΟέΩ Γέ΍έΣ  ϙϳΩϳ. 

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

9-ωΎϔΗέ΍  ΔΟέΩ ˯΍ϭϬϟ΍ϭ ΔϠυϣϟ΍ Γέ΍έΣ ρϳΣϣϟ΍ ˯ΎϧΛ΃ ρϭΑϫ ΔϠυϣϟ΍ ϡ΍ΩΧΗγΎΑ ϲϠυϣϟ΍.  

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

 ϝΎΛϣ1αϠϣ΃ ϱϭΗγϣ ΢οϭϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ : ( A,B,C ) 

 ϑέρϟ΍ Ωϧϋ ΩϭΟϭϣϟ΍ νΑΎϧϟ΍ ρϐο(A) ΔϓΎγϣϟ  (0.2m) 

 ϡγΟϟ΍ ϪϣΎϣ΃ ϊοϭ ϡΛ(m)ϱϭΎγΗ ϪΗϠΗϛ ϱΫϟ΍ (0.25Kg) 

νΑΎϧϟ΍ ΕϠϓ˵΍ ΍ΫΈϓ : ΏγΣ΃. 

΃( αΟϟ΍ Δϋέγ ϡ  ΔρϘϧϟ΍ Ωϧϋ(B) 

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

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

Ώ ( ϡγΟϟ΍ Ϫϳϟ· ϝλϳ ωΎϔΗέ΍ ϲλϗ΃(m)ϲόΟέϣϟ΍ ϱϭΗγϣϟ΍ ϥϋ  : 

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

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

A 

k=100 N/m 

 

m  

C 

 

 
B 

: ϲΗ΄ϳ Ύϣϟ  ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 ϝΎΛϣ2:   ϡγΟϟ΍ ΕϠϓ΃)(S ϪΗϠΗϛϭ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ ΢οϭϣϟ΍ (100 g) 

 ΔρϘϧϟ΍ ϥϣ)A(έΎγϣϟ΍ ϰϠϋ   ABCϭ AB   ϊϧλϳ αϠϣ΃ ϝ΋Ύϣ ϯϭΗγϣ

 Δϳϭ΍ί)300 (ώϠΑϳ ϱΫϟ΍ ϲϘϓϷ΍ ϯϭΗγϣϟ΍ ϊϣϪϟϭρ )  (L1 .

 ϱϭΗγϣϟ΍ϭ ϲϘϓϷ΍BC ϯϭΎγΗ ϙΎϛΗΣϻ΍ Γϭϗϭ ϥηΧ) 0.1 N ( ώϠΑϳϭ 

 Ϫϟϭρ)(L2 ϑ ϡγΟϟ΍ Δϋέγ ΕϧΎϛ ΍Ϋ· Ωϧϋ ΔρϘϧϟ΍)B ( ϯϭΎγΗ)4 m/s( 

΃(  ˯ίΟϟ΍ ϝϭρ ΩΎΟϳϹ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ υϔΣ ϥϭϧΎϗ ϡΩΧΗγ΃ AB:  
............................................................................................................................................................ 

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

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

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

Ώ( έΎγϣϟ΍ ϰϠϋ ϩέΎγϣ ϡγΟϟ΍ ϝϣϛ΃ BC ΔρϘϧϟ΍ Ωϧϋ ϑϗϭΗϳϟ C έΎγϣϟ΍ ϝϭρ ΏγΣ΃ BC:  
............................................................................................................................................................ 

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

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

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

 ϝΎΛϣ3 ϪΗϠΗϛ ϡγΟ  :  (5 kg) ΢ργ ϰϠϋ ΔρϘϧ ϰϠϋ΃ ϥϣ ϥϭϛγϟ΍ ϥϣ ϙέΣΗ 

) ϝϛηϟΎΑ Ύϣϛ ϥηΧ ϲϘϓ΃ ΢ργΑ ϝλΗϳ , αϠϣ΃ ϝ΋Ύϣ ϯϭΗγϣ1 Δϗϼϋ ΎϧϠΛϣϭ ( 

 ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍(ME) ϪΗΣ΍ί· ϊϣ ϡγΟϠϟ ( d ) ρΧϟ΍ ϰϠϋ ΎϧϠλΣϓ , ΎϳϧΎϳΑ  

 ϲϧΎϳΑϟ΍ABC ϝϛηϟΎΑ Ύϣϛ (2): ΏγΣ΃ .    

΃(  ϝ΋Ύϣϟ΍ ϯϭΗγϣϟ΍ ωΎϔΗέ΍ (h)  :

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

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

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

Ώ(  ϝ΋Ύϣϟ΍ ϯϭΗγϣϟ΍ ΔϳΎϬϧ Ωϧϋ ϡγΟϟ΍ Δϋέγ έ΍ΩϘϣ: 

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

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

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

Ν( ϲϘϓϷ΍ ΢ργϟ΍ϭ ϡγΟϟ΍ ϥϳΑ ϙΎϛΗΣϻ΍ Γϭϗ έ΍ΩϘϣ (f) : 

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

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

( )JME 

( )md 

10 

0 

20 
30 

5 10 

( 2 ) 

A B 

C 

 

αϠϣ΃ 
h 

( 1 ) 

ϥηΧ 

A 

B C 

30 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ΦϳέΎΗϟ΍....... / ....... / .............         ت  (  ) 

 ϝΎΛϣ4  :  ϪΗϠΗϛ ϡγΟ ϊϓέ ϡΗ (6 kg) ϝόϔΑ ϥηΧ ϝ΋Ύϣ ϯϭΗγϣ ΢ργ ϝϔγ΃ ϥϣ 

Ύϫέ΍ΩϘϣ ϝ΋Ύϣϟ΍ ϯϭΗγϣϠϟ Δϳί΍ϭϣ Γϭϗ (80 N) ϯϭΗγϣϟ΍ ΔϣϘϟ ϝλϳϟ ΩόΑΎϣ ϊρϗ  

 ΔϓΎγϣ(4m) ϝ΋Ύϣϟ΍ ϯϭΗγϣϟ΍ ΢ργϭ ϡγΟϟ΍ ϥϳΑ ϙΎϛΗΣϻ΍ Γϭϗ ϥ΃ ΕϣϠϋ ΍ΫΈϓ 

 ϝΩΎόΗ ΙϠΛϪϧίϭ  .  ΏγΣ΃: 

΃(  ΓϭϘϟ΍ ϙϠΗ ϪΗϟΫΑ ϱΫϟ΍ ϝϐηϟ΍ : 

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

Ώ( ϡγΟϟ΍ ϥίϭ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ : 

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

Ν( ϙΎϛΗΣϻ΍ Γϭϗ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ : 

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

Ω  ( ϝϭΫΑϣϟ΍ ϲϠϛϟ΍ ϝϐηϟ΍: 

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

˰ϫ ( ϯϭΗγϣϟ΍ ϰϠϋ΃ ϭϫϭ ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ: 

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

ϭ ( ϡγΟϟ΍ ΔϛέΣ ΔϗΎρ ϲϓ έϳϐΗϟ΍: 

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

 ϝΎΛϣ5:   ΎϬϧίϭ Γέϛ(500 N) αϠϣ΃ ΢ργ ϲϠϋ ϕϟίϧΗ : ΏγΣ΃. 

΃( ΔρϘϧ Ωϧϋ ΓέϛϠϟ ΔϳϠϗΎΛΗϟ΍ ϊοϭϟ΍ ΔϗΎρ (a) :  

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

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

Ώ( ΔρϘϧϟΎΑ Ύϫέϭέϣ ΔυΣϟ Γέϛϟ΍ Δϋέγ (b):  

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

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

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

Ν( ΔρϘϧ ϲϟ· ΎϬϟϭλϭ Ωϧϋ Γέϛϟ΍ Δϋέγ (c):  

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

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

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

F 

 

  ΔϛέΣϟ΍ ϩΎΟΗ΍ 

30 

a 

b 

C 

h  = 2 m 

W = 500 N 

h = 4 m 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............            :
            )2 - 1 (  )  : ( 

                   ϥ΍έϭΩϟ΍ έϭΣϣ ϝϭΣ ϡγΟϠϟ Δϳϧ΍έϭΩ ΔϛέΣ Ι΍ΩΣ· ϰϠϋ ΓϭϘϟ΍ ΓέΩϘϣ 

              ϭ΃  ΎϬϋ΍έΫ ϝϭρ ϲϓ ΓϭϘϟ΍ ϲϬΟΗϣϟ ϲϫΎΟΗϻ΍ Ώέοϟ΍ ϝλΎΣ ϱϭΎγΗ ΔϬΟΗϣ Δϳϣϛ  

 ΎϬϳϠϋ ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ **ΓϭϘϟ΍ ϡίϋ : 1 -............   2 -..............   3 -................   

 **ΩΣϭΑ Ε΍ΩΣϭϠϟ ϰϟϭΩϟ΍ ϡΎυϧϟ΍ ΏγΣΑ ΓϭϘϟ΍ ϡίϋ αΎϘϳ Γ.......................... 

 ** Δϳϣϛ ΓϭϘϟ΍ ϡίϋ...................  ˰˰Α ϪϫΎΟΗ΍ ΩΩΣϳϭ  ............................... 

ΩϬΟ ϝΫΑΗ ΔϳΩϭϣόϟ΍ ΓϭϘϟ΍ **  ....................   Δόϓ΍έ ϝόϓϭ..........................   

 ** ϰϠϋ ΔϘϟίϧϣϟ΍ ϥ΍ίϭϷΎΑ ϝϣόϳ ϱΫϟ΍ ϥ΍ίϳϣϟ΍ ϥ΍ίΗ΍ ΩϣΗόϳ...........................   

** ϥϣϥ΍έϭΩϟ΍ ϡίϋ ϲϠϋ ΔϳϠϣόϟ΍ ΕΎϘϳΑρΗϟ΍  : ..........................................................  

                       ΓϭϘϟ΍ έϳΛ΄Η ΔρϘϧ ϰϟ· ϥ΍έϭΩϟ΍ έϭΣϣ ϥϣ ΔϓΎγϣϟ΍

 ** ˮ ΏΑγϟ΍ έϛΫ ϊϣ ˮ έΑϛ΃ ϥ΍έϭΩ ϡίϋ Ϫϟ ΡΎΗϔϣ ϱ΃ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ
.......................................................................................................... 

 ϩΎΟΗ΍ ϭϫ ΓϭϘϠϟ ϡίϋ έΑϛ΃ ΝΎΗϧϹ ϪϣΩΧΗγΗ ϥ΍ ΏΟϳ ϲΗϟ΍ ΓϭϘϟ΍ ω΍έΫϟ ΔΑγϧϟΎΑ ΓϭϘϟ΍ ϩΎΟΗ΍ **.................................. 

                              ϊΑΎλϷ΍ϭ ΓϭϘϟ΍ ϡίϋ ϰϟ· έϳηϳ ϡΎϬΑϹ΍ϭ ΓϭϘϟ΍ ϡίϋ ϩΎΟΗ΍ ΩΩΣΗ ΓΩϋΎϗΕ ϥ΍έϭΩϟ΍ ϩΎΟΗ΍ ϰϟ· έϳη

 ϡγΟϟ΍ ϥ΍έϭΩ ΔϋΎγϟ΍ ΏέΎϘϋ ϊϣΔϋΎγϟ΍ ΏέΎϘϋ αϛϋ 

 ΔΣϔλϠϟ ΔΑγϧϟΎΑ ΓϭϘϟ΍ ϡίϋ ϩΎΟΗ΍............................................. ............................................. 

 ΓϭϘϟ΍ ϡίϋ ( ωϭϧ ) ΓέΎη·............................................. ............................................. 
 

  ΔϧέΎϘϣϟ΍ ϪΟϭϝϐηϟ΍ ΓϭϘϟ΍ ϡίϋ 

 ϪΑΎγΣϟ ΔϣΩΧΗγϣϟ΍ Δϗϼόϟ΍  .............................................  ............................................. 

 Δϳϣϛϟ΍ ωϭϧ .............................................  ............................................. 

 Ώέοϟ΍ ωϭϧ .............................................  ............................................. 

 αΎϳϘϟ΍ ΓΩΣϭ............................................. ............................................. 

   
                          έϔλ ϱϭΎγΗ ΎϬΗϠλΣϣ ϥϭϛΗ ϲΗϟ΍ ϡϭίόϟ΍ 

 θτ sinFddF =×=


 

  

  

F 

Ɏ 

d 

Ɏ 

ΓϭϘϟ΍ϭ ΓϭϘϟ΍ ϡίϋ 

ϡίόϟ΍ ω΍έΫϭ ΓϭϘϟ΍ ϡίϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ **ΔΣϭΟέϷ΍ ϥϭΑόϠϳ ϥϳϠϔρ   : Δ΋ϓΎϛΗϣ έϳϏ ϡϬϧ΍ίϭ΃ ΙϳΣ

΃(  ΔΣϭΟέϻ΍ ϥίΗΗ ϲϛϟ ϥϳϠϔρϟ΍ ϝόϔϳ ΍ΫΎϣ : 

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

Ώ ( ϲ΋΍έϭΩϟ΍ ϥ΍ίΗϻ΍ ϕϳϘΣΗϟ Δϳέϭέοϟ΍ ρϭέηϟ΍ ϲϫ Ύϣ: 

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

Ν( ΏΑγϟ΍ έϛΫ ϊϣ ˮ ϥ΍έϭΩϟ΍ ΏΑγϳ ϱΫϟ΍ ϭϫ ϥίϭϟ΍ ϝϫ : 

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

Ω( ΔϋΎγϟ΍ ΏέΎϘϋ αϛϋ ϡϭίόϠϟ ϱέΑΟϟ΍ ωϭϣΟϣϟ΍ϭ ΔϋΎγϟ΍ ΏέΎϘϋ ϩΎΟΗ΍ ϊϣ ϡϭίόϠϟ ϱέΑΟϟ΍ ωϭϣΟϣϟ΍ ϥϳΑ Δϗϼόϟ΍ Ύϣ : 
............................................................................................................................................................. 

: ϝ΍΅γ ** ϝϛ ϲϓ ΩΩΣˮ ΏΑγϟ΍ έϛΫ ϊϣ . ϻ ϡ΃ ΏΎΑϟ΍ έϭΩϳ ϝϫ ΔϟΎΣ  

 

 

 

 

) ϝϛη **A : (....................................................................................................................................... 

) ϝϛη **B : ( .......................................................................................................................................

) ϝϛη **C : (....................................................................................................................................... 

) ϝϛη **D : (....................................................................................................................................... 

                               έϔλ ϱϭΎγΗ ϡγΟϟ΍ ϲϓ ΓέΛ΅ϣϟ΍ ΔϳΑΫΎΟϟ΍ Γϭϗ ϡϭίϋ ΔϠλΣϣ ϩΩϧϋ ϥϭϛΗ ϱΫϟ΍ ϊοϭϣϟ΍

  

1 Ωϧϋ - ϡγΟϠϟ ΔϠϣΎΣϟ΍ ΔΣΎγϣϟ΍ ΝέΎΧ ϝϘΛϟ΍ ίϛέϣ ϊϗϭϣ ΩϭΟϭ: 

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

2 - Γέϛϟ΍ ϝϘΛ ίϛέϣΑ έϣϳ ΓϭϘϟ΍ ϝϣϋ ρΧ ϥΎϛ ΍Ϋ·: 

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

3 - Γέϛϟ΍ ϝϘΛ ίϛέϣΑ έϣϳ ϻ ΓϭϘϟ΍ ϝϣϋ ρΧ ϥΎϛ ΍Ϋ·: 

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

 

** ϡϭίόϟ΍ ΔϠλΣϣ ϩέϭΣϣ ϝϭΣ ϡγΟϟ΍ ϥ΍έϭΩ ΏΑγ ................................. 

** ϡϭίόϟ΍ ΔϠλΣϣ ϥϭϛΗ ϡγΟϟ΍ έϭΩϳ ϻ ΎϣΩϧϋ ........................................ 

  

)A ()B ()C ()D (

 ΏΑγϟ΍ έϛΫ ϊϣ ΙΩΣϳ ΍ΫΎϣ
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............           (  )
                           

1. ϪϬΟΗϣ Δϳϣϛ ϡίόϟ΍ - 

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

2ΓϭϘϟ΍ έ΍ΩϘϣ ΕΎΑΛ ϡϏέ ΓϭϘϟ΍ ϡίόϟ ΓΩΩόΗϣ ϡϳϗ ϰϠϋ ϝϭλΣϟ΍ ϥϛϣϳ - . 

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

3 . έϳϐλ ΡΎΗϔϣ ϡ΍ΩΧΗγΎΑ ΔϟϭϣΎλ ϙϓ Ώόλϳ -
............................................................................................................................................................. 

4 . ΏηΧ Δόρϗ ϥϣ έΎϣγϣ ΏΣγϟ ΔϠϳϭρ ω΍έΫ Ε΍Ϋ ΔϳΑϠΧϣ Δϗέρϣ ϡΩΧΗγΗ -

ϭ΃ . ΓέϳΑϛ ΓέΧλ ϙϳέΣΗϟ ΔϠϳϭρ Ύλϋ ϡ΍ΩΧΗγ΍ ϡίϠϳ 

ϭ΃ . Ε΍έΎϳγϟ΍ Ε΍έΎρ· ϝϳϣ΍ϭλ ΢Ηϓ Ωϧϋ ΔϠϳϭρ ω΍έΫ ΍Ϋ ΡΎΗϔϣ ϡ΍ΩΧΗγ΍ 

 ϭ΃ . ϪΗϼλϔϣ Ωϧϋ ΩϭΟϭϣϟ΍ ϥ΍έϭΩϟ΍ έϭΣϣ ϥϋ ΩϳόΑϟ΍ ϑέρϟ΍ Ωϧϋ ΏΎΑϟ΍ νΑϘϣ ϊοϭϳ
............................................................................................................................................................. 

5 έϭΩϳ ϻ - ϥίΗϳ ϭ΃ . ϥ΍έϭΩϟ΍ έϭΣϣΑ ˱΍έΎϣ ϪϳϠϋ ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍ ϝϣϋ ρΧ ϥϭϛϳ ΎϣΩϧϋ ΏϠλϟ΍ ϡγΟϟ΍

ϭ΃ . ΓϭϘϟ΍ ΕϧΎϛ ΎϣϬϣ ϥ΍έϭΩϟ΍ έϭΣϣΑ έϣΗ ΓϭϘΑ ϪϳϠϋ έϳΛ΄ΗϟΎΑ ϝϔϘϣ ΔϓέϏ ΏΎΑ ΢Ηϓ ϙϧϛϣϳ ϻ 
............................................................................................................................................................. 

6 έϭΩϳ ϻ - ϭ΃ . ϥ΍έϭΩϟ΍ έϭΣϣϟ Ύϳί΍ϭϣ ΓϭϘϟ΍ ϝϣϋ ρΧ ϥϭϛϳ ΎϣΩϧϋ ϥ΍έϭΩϠϟ ϝΑΎϘϟ΍ ϡγΟϟ΍ ϥίΗϳ
............................................................................................................................................................. 

7 - ΙϭΩΣϪϠϘΛ ίϛέϣ ϝϭΣ ϕϠόϣϟ΍ ϡγΟϠϟ ϲϧ΍έϭΩϟ΍ ϥ΍ίΗϷ΍.  

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

 ϝΎΛϣ1 ΎϬϟϭρ ΔγϧΎΟΗϣ ϕΎγ : )100 cm(  

ΎϬϧίϭ (60 N) . ϱϭϗ ΙϼΛ ΎϬϳϠϋ έΛ΅Η 

΃ (  ϕΎγϟ΍ ϲϠϋ ϡϭίόϟ΍ ΔϠλΣϣ ΏγΣ΃: 

Ώ( ϕΎγϟ΍ ϥ΍έϭΩ ϩΎΟΗ΍ ΞΗϧΗγ΃ : 

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

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

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

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

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

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

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 ϝΎΛϣ2: ) ΓέΧλϟ΍ ΔϠΗϛ ΏγΣ΃ m  (  ΙϳΣϥ΍ίΗ΍ ΔϟΎΣ ϲϓ ϡΎυϧϟ΍:   

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

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

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

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

 ϝΎΛϣ3 :  ιΧηϟ΍ ϝϭρ ϥΎϛ ΍Ϋ·1.65 m)  ϥ΍ίϳϣϟ΍ Γ˯΍έϗ ΕϧΎϛϭ (

  α΃έϟ΍ Ωϧϋ 380N)ϡΩϘϟ΍ Ωϧϋ ϥ΍ίϳϣϟ΍ Γ˯΍έϗ ϭ (320N )   (

 Ϫγ΃έ ϥϋ ϝΟέϠϟ ϝϘΛϟ΍ ίϛέϣ ΩόΑ˵ ΏγΣ΃ : 
.................................................................................................................................................... .........

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

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

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

 ϝΎΛϣ4 :  Ϫϟϭρ αϧΎΟΗϣ ϲϧΩόϣ Ώϳοϗ(8) m Ϫϧίϭϭ (40) NϯΩΣ· ϲϓ ϕϠϋ ΏΑΩϣ α΃έ ϰϠϋ ϪρΎϘϧ ϯΩΣΈΑ ΩϧΗγϳ  

           ϩέΩϗ ϝϘΛ ϪΗϳΎϬϧ (40) N ΎϳϘϓ΃ ΏϳοϘϟ΍ ϥίΗ΍ ΍ΫΈϓ .  ΏγΣ΃ . ϕϠόϣϟ΍ ϝϘΛϟ΍ ϥϋ ΩΎϧγϹ΍ ΔρϘϧ ΩόΑ
.................................................................................................................................................... .........

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

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

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

 ϝΎΛϣ5 :  ΎϬϟϭρ ΔγϧΎΟΗϣ ϕΎγ ϝΛϣϳ έϭΎΟϣϟ΍ ϝϛηϟ΍ 6 ) m (

 ΎϬϧίϭ  100 ) N ϝϔγϸϟ ϥΎΗϭϗ ΎϬϳϓ έΛ΅Ηϭ ίΟΎΣ ϲϠϋ ίϛΗέΗ ( 

  400 ) N ( F1 = ϭ  F2 . ϥ΍ίΗ΍ ΔϟΎΣ ϲϓ ϡΎυϧϟ΍ϭ ΔϟϭϬΟϣ 

 ΃(  ΏγΣ΃) ΓϭϘϠϟ ϥ΍έϭΩϟ΍ ϡίϋF1 ( :
.................................................................................................................................................... .........

 Ώ(  ΏγΣ΃) ΓϭϘϟ΍ έ΍ΩϘϣF2( : 
.................................................................................................................................................... .........

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

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

 ϝΎΛϣ6 : ) ΔρϘϧϟ΍ Ωϧϋ ΔϠΗϛϟ΍ ΏγΣ΃ . έϭΩϳ ϻ ιέϘϟ΍ ϝϛηϟΎΑC( : 
..................................................................................................... 

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

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

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

0.5 m 0.5 m 

m 

  10 Kg 
4 Kg 

1m 

  O C 

F1 F2 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............                      
                   ΩΣ΍ϭ ϝϣϋ ρΧ ΎϣϬϟ αϳϟϭ ϩΎΟΗϻΎΑ ϥϳΗγϛΎόΗϣϭ  ϥϳΗϳί΍ϭΗϣϭ έ΍ΩϘϣϟ΍ ϲϓ ϥϳΗϳϭΎγΗϣ ϥϳΗϭϗ 

                          ϩΎΟΗϻ΍ ϲϓ ϥΎΗγϛΎόΗϣϭ ϥϳΗϳί΍ϭΗϣϭ ϥϳΗϳϭΎγΗϣ ϥϳΗϭϗ ϡίϋ ΔϠλΣϣ

   ϭ΃                    ΎϣϬϧϳΑ ΔϳΩϭϣόϟ΍ ΔϓΎγϣϟ΍ ϲϓ ϥϳΗϭϘϟ΍  ΩΣ΃ έ΍ΩϘϣ Ώέο ϝλΎΣ  

 ΔϧέΎϘϣϟ΍ ϪΟϭ ΓϭϘϟ΍ ϡίϋ Ν΍ϭΩίϻ΍ ϡίϋ
 ϡίόϟ΍ ω΍έΫ ϝϭρ......................................................... ......................................................... 

 

ϥ΃ ΞΗϧΗγ΃ ** ΎϣϬϧϳΑ ΔϳΩϭϣόϟ΍ ΔϓΎγϣϟΎΑ ϥϳΗϭϘϟ΍ ϱΩΣ΃ έ΍ΩϘϣ Ώέο ϝλΎΣ ϱϭΎγϳ Ν΍ϭΩίϻ΍ ϡίϋ : 

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

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

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

**  Ν΍ϭΩίϻ΍ ϡίϋ ΎϬϳϠϋ ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍:  1 -................................        2 -............................................         

 ϪϔλΗϧϣΑ έϣϳ έϭΣϣ ϝϭΣ ϥ΍έϭΩϠϟ ϝΑΎϗ ϡγΟ Ϫϟ ϊοΧϳ ϱΫϟ΍ Ν΍ϭΩίϻ΍ ϡίϋ **ϱϭΎγϳ  ..............  ϥϳΗϭϘϟ΍ ϯΩΣ· ϡίϋ 

 **ϥϣ Ν΍ϭΩίϻ΍ ϲϠϋ ΕΎϘϳΑρΗϟ΍ : ............................................................................................................... 
                         

1. έϳΑϛ έρϗ Ε΍Ϋ ΓΩϋΎϗ Ϫϟ ϙϔϣ ϡ΍ΩΧΗγ΍ Ωϧϋ ϲϏ΍έΑϟ΍ ϙϓ ΔϟϭϬγ - 
............................................................................................................................................................. 

2 . ϪϳϠϋ έΛ΅Η ΓΩϳΣϭ Γϭϗ ΩϫΎηϧ Ύϧϧ· ϥϣ ϡϏέϟΎΑ ϪΗέ΍Ω· ϰϠϋ ϝϣόϳ Ν΍ϭΩίϻ ΎόοΎΧ ϥϭϛϳ ϝϳϣ΍ϭλϟ΍ ϙϓ ΡΎΗϔϣ -

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

3 ϥίΗϳ ϻ - ϭ΃ . ϩΎΟΗϻ΍ ϲϓ ϥϳΗΩΎοΗϣϭ ϥϳΗϳί΍ϭΗϣ ϥϳΗϭϗ έϳΛ΄Η ΕΣΗ έϭΣϣ ϝϭΣ ϥ΍έϭΩϠϟ ϝΑΎϘϟ΍ ϡγΟϟ΍ έϭΩϳ
 ............................................................................................................................................................ 

 ϝΎΛϣ1 :  ϪοΑϘϣ έρϗ ϙϔϣ)3 cm  (  ϲϏέΑϟ΍ ϕη ϲϓ ϝΧΩϳ ϱΫϟ΍ ϙϔϣϟ΍ α΃έ νέϋϭ)7 mm (

  ϥϳΗϳϭΎγΗϣ ϥϳΗϭϘΑ Ωϳϟ΍ Δργ΍ϭΑ ϪοΑϘϣ ϲϓ έϳΛ΄ΗϟΎΑ ϙϟΫ ϭ ϲΑηΧ Ρϭϟ ϲϓ ϲϏέΑϟ΍ ΕϳΑΛΗϟ ϡΩΧΗγ΍ 

 έ΍ΩϘϣϟ΍ ϲϓ ( 49 N) ϩΎΟΗϻ΍ ϲϓ ϥϳΗγϛΎόΗϣϭ .   ΃( ϙϔϣϟ΍ νΑϘϣ ϲϓ έΛ΅ϣϟ΍ Ν΍ϭΩίϻ΍ ϡίϋ ΏγΣ΃ : 

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

Ώ(  ϪΗϳΑΛΗ Ω΍έϣϟ΍ ϲϏέΑϟ΍ ϥ΍έϭΩ ϲϟ· ϱΩ΅Η ϲΗϟ΍ ΓϭϘϟ΍ έ΍ΩϘϣ ΏγΣ΃: 

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

 ϝΎΛϣ2 : Εϭϗ΍ ΎϣϬϧϣ ϝϛ Δϣϳϗ ϥϳΗϳϭΎγΗϣ ϥ)50 N( ΎϬϔλΗϧϣ ϲϓ έϭΣϣ ϝϭΣ ϥ΍έϭΩϠϟ ΔϠΑΎϗ ΔϳΑηΧ Γέργϣ ϲϠϋ ϥ΍έΛ΅Η  

ΎϬϟϭρ 20 cm)  .  ( ΃( έΛ΅ϣϟ΍ Ν΍ϭΩίϻ΍ ϡίϋ έ΍ΩϘϣ ΏγΣ΃ Γέργϣϟ΍ ϲϓ. ΎϫέϭΣϣ ϝϭΣ έϭΩΗ ΎϬϠόΟϳϭ  

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

 Ώ(. ΎϫέϭΣϣ ϝϭΣ έϭΩΗ ϻϭ Γέργϣϟ΍ ϥίΗΗ ϲϛϟ ϝόϔΗ ΍ΫΎϣ   

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

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

  

 

21 ττ 
+=C 

dFC


×= 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............       )2 - 2 : ( 

ΔϧέΎϘϣϟ΍ ϪΟϭ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ 

ϑϳέόΗϟ΍ ................................................. ................................................. 

ϡγΟϟ΍ ΔϛέΣ ωϭϧ ................................................. ................................................. 

ϡγΟϟ΍ ΔϟΎΣ έϳϐΗϟ ΏϭϠρϣϟ΍ ................................................. ................................................. 

 αΎϳϘϟ΍ ΓΩΣϭ................................................. ................................................. 

ΎϬϳϠϋ ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ 

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

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

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

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

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

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

 **ϲϓ  ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ϪΑηϳ ...........................  

  ** ϡγΟϟ΍ ΔϠΗϛ ϥϳΑ ΔϓΎγϣϟ΍ Ε΍Ω΍ί ΎϣϠϛϥ΍έϭΩϟ΍ έϭΣϣϭ Ω΍Ωίϳ ................................. 

** ϥ΍έϭΩϟ΍ ΔϟϭϬγ ϥέΎϗ ϡΛ ϑϠΧϟ΍ ϲϟ·ϭ ϡΎϣϷ΍ ϲϟ· ϙόΑΎλ΃ ϥϳΑ ϙϣϠϗ ΢Οέ΃ ϪΗΣΟέ΃ Ωϧϋ 

ϝΎΣϟ΍ ϱ΃ ϲϓ Ϫϳϓέρ ΩΣ΃ ϥϣ ϪΗΣΟέ΃ Ωϧϋϭ ϪϔλΗϧϣ ϲϓ ΔρϘϧ ϥϣ ϥϳΗϥ΍έϭΩϟ΍ ϥϭϛϳ   ˮ ϝϬγ΃ 
  .......................................................................................................................................................... 

 ΔϧέΎϘϣϟ΍ ϪΟϭΔϠϳϭρϟ΍ ω΍έΫϟ΍ ϱΫ  ϝϭΑγϳΑϟ΍ Ώέοϣ ΓέϳλϘϟ΍ ω΍έΫϟ΍ ϱΫ  ϝϭΑγϳΑϟ΍ Ώέοϣ 

 ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍  

 ˱ΎϛέΣΗϣ ˯ΎϘΑϠϟ ϪϠϳϣ  

 Δϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ΔϟϭϬγ  

 Ϫϧ΍έϭΩ ˯ΎϧΛ΃ ϪΗϋέγ ΓΩΎϳί  

 Ϫϧ΍έϭΩ ˯ΎϧΛ΃ ϪϓΎϘϳ· ΔϳϧΎϛϣ·  
  

                  

1 -ϲϟϭϷ΍ ΔϟΎΣϟ΍ ϲϓ ϡγΟϟ΍ ϥ΍έϭΩ ϝϛηϟ΍ ϲϓ ΔϳϧΎΛϟ΍ ΔϟΎΣϟ΍ ϲϓ Ϫϧ΍έϭΩ ϡΩϋϭ:  

  : ϲϟϭϷ΍ ΔϟΎΣϟ΍........................................................................................ 

  : ΔϳϧΎΛϟ΍ ΔϟΎΣϟ΍........................................................................................ 

2 ϙϠΗϣΗ ϻ - Ϫγϔϧ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ϥΎΗέϛϥ΃ ϥϣ ϡϏέϟΎΑ ϝ΍ϥΎΗέϛΎϣϬϟ ΓΩΣ΍ϭ ϥϛϟϭ Ϫγϔϧ έρϘϟ΍ϭ ΎϬγϔϧ ΔϠΗϛϟ΍  

      ΔϓϭΟϣ ϱέΧϷ΍ϭ ΔΗϣλϣ ΎϣϬϧϣϭ ΎϣϬΗϠΗϛ ίϛέϣΑ έϣϳ έϭΣϣ ϝϭΣ ϥ΍έϭΩΗ. 

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

3 -έϭλϘϟ΍ ϲΗ΍Ϋϟ΍ ϲϧ΍έϭΩϟ΍ έϐλ΃ ϲϧΩόϣϟ΍ ιέϘϠϟ ϥϣ έϭλϘϟ΍ ϲΗ΍Ϋϟ΍ ϲϧ΍έϭΩϟ΍  . (ϕϭρϟ΍) Δόϳϓέϟ΍ ΔϠΟόϠϟ
............................................................................................................................................................. 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

4 . ϼϳϠϗ ΎϣϬϳϧΛ Ωϧϋ ϑϠΧϟ΍ϭ ϡΎϣϷ΍ ϰϟ· ϙϣΩϗ ϙϳέΣΗϭ ϱέΟϟ΍ ϙϳϠϋ ϝϬγϳ -
............................................................................................................................................................. 

5έϳλϘϟ΍ ϝϭΩϧΑϟ΍ - ϝϳϭρϟ΍ ϝϭΩϧΑϟ΍ ϙέΣΗ ϥϣ έΛϛ΃ ϑϠΧϟ΍ϭ ϡΎϣϹ΍ ϲϟ· ϙέΣΗϳ  .

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

6  ϥϣ ϝϗ΃ ΔϋέγΑ ϙέΣΗΗ ϲϬϓ ϝ΍ίϐϟ΍ ϭ ϡΎόϧϟ΍ϭ ϝϭϳΧϟ΍ϭ ΕΎϓ΍έίϟ΍ ϝΛϣ ΔϠϳϭρϟ΍ ϡ΋΍ϭϘϟ΍ Ε΍Ϋ ΕΎϧ΍ϭϳΣϟ΍ϭ αΎϧϟ΍ -

 . ΏϠϛϟ΍ ϭ΃ ϥ΍έ΋ϔϟ΍ ϭ΃ Γέϳϐλϟ΍ ϝϭϳΧϟ΍ ϝΛϣ ΓέϳλϘϟ΍ ϡ΋΍ϭϘϟ΍ Ε΍Ϋ ΕΎϧ΍ϭϳΣϟ΍    
............................................................................................................................................................. 

7 - . ΔϠϳϭρ Ύλϋ ϩΩϳΑ ϙγϣϳ ϭ΍ Ϫϧ΍ίΗ΍ ϲϠϋ υϓΎΣϳϟ ϪϳΩϳ Ωϣϳ ϊϳϓέ ϙϠγ ϲϠϋ ϙέΣΗϣϟ΍ ϥ΍ϭϠϬΑϟ΍
............................................................................................................................................................. 

  
 

  ϝϘΛϟ΍ ίϛέϣΑ έΎϣϟ΍ έϭΣϣϠϟ ί΍ϭϣ έϭΣϣ ϝϭΣ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ΏΎγΣΑ ϡϭϘΗ Δϳέυϧ 

 )I ϞΜϤΗ ( .............................................................................................. 

 )I 0 ϞΜϤΗ ( ..............................................................................................  

 )m ϞΜϤΗ ( .............................................................................................. 

 )d(   ϞΜϤΗ ..............................................................................................                

                        

1 . Ϫδϔϧ ϢδΠϠϟ ΓΩΪΤϣ ϪϴϤϛ ΓέϭήπϟΎΑ βϴϟ ϲϧ΍έϭΪϟ΍ ϲΗ΍άϟ΍ έϮμϘϟ΍ -

2 . ϥ΍έϭΪϟ΍ έϮΤϣ Ϧϋ ΏέΎϘΘΑ ϢδΠϟ΍ ϞΧ΍Ω ΎϬδϔϧ ΔϠΘϜϟ΍ ωίϮΘΗ ΎϣΪϨϋ Ϟϗ΃ ϥϮϜϳ  ϢδΠϠϟ ϲϧ΍έϭΪϟ΍ ϲΗ΍άϟ΍ έϮμϘϟ΍ -

3 . ϥ΍έϭΪϟ΍ έϮΤϣ Ϧϋ ΪϋΎΒΘΑ ϢδΠϟ΍ ϞΧ΍Ω ΎϬδϔϧ ΔϠΘϜϟ΍ ωίϮΘΗ ΎϣΪϨϋ ήΒϛ΍ ϥϮϜϳ  ϢδΠϠϟ ϲϧ΍έϭΪϟ΍ ϲΗ΍άϟ΍ έϮμϘϟ΍ -

4 . ΎϬϓ΍ήρ΃ ΪΣ΄Α ήϤϳ έϮΤϣ ϝϮΣ έϭΪΗ ΎϣΪϨϋ ϪϨϣ Ϟϗ΃ ΎϬϠϘΛ ΰϛήϣ ϝϮΣ έϭΪΗ Ύμόϟ ϲϧ΍έϭΪϟ΍ ϲΗ΍άϟ΍ έϮμϘϟ΍ -

5 ϥ΄ϓ ΔϠϤϬϣ ϪΘϠΘϛ ϢδΟ -)I = 0 (  

6 ϥ΄ϓ ϪϠϘΛ ΰϛήϤΑ ήϤϳ έϮΤϣ ϝϮΣ έϭΪϳ ϢδΟ - )d = 0(  ϲϟΎΘϟΎΑϭ   )I = I 0 (  

7 ϥ΄ϓ ΔϴτϘϨϟ΍ ΔϠΘϜϠϟ ΔΒδϨϟΎΑ -)I 0 = 0 (     ϲϟΎΘϟΎΑϭ)I = md2  ( 

8 ϥ΄ϓ έΪΤϨϣ ϲϠϋ ΝήΣΪΘϳ ϱϭήϛ ϢδΟ - )d = 0( ϲϟΎΘϟΎΑϭ    )I = I 0 (  

 

 

( αϧϏϭϫ Δϳέυϧ ) ϱί΍ϭϣϟ΍ έϭΣϣϟ΍ Δϳέυϧ 

0 
2

 

ΔϣΎϫ ΕΎυΣϼϣ 

I 
I0 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............           

 ϝΎΛϣ1 ΎϬϧϣ ϝϛ ΔϠΗϛϟ΍ ΔϳϭΎγΗϣ ΕΎϣϳγΟ ΔόΑέ΍ : 100 g)ϝϣϬϣ ϑϳϔΧ έΎρ΍ Δργ΍ϭΑ ϊΑέϣ ϥΎϛέ΍ Ωϧϋ ϪΗΑΛϣ ( ϥίϭϟ΍ 

) ϊΑέϣϟ΍ ϊϠο ϝϭρϭ80 cm ϪΗϠΗϛ ϡϳγΟϟ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ϥ΍ ΕϣϠϋ ΍Ϋ΍ ((M)ΩόΑ ϰϠϋ ΔρϘϧ ϝϭΣ (R)   

 ΔϗϼόϟΎΑ ϰρόΗ)MR2  = I( .  

΃ΩϭϣϋέϭΣϣ ϝϭΣ ΕΎϣϳγΟ ΔόΑέϸϟ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ϡίϋ ΏγΣ ϱ ϊΑέϣϟ΍ ϱέρϗ ϊρΎϘΗ ΔρϘϧΑ έϣϳ:  

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

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

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

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

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

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

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

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

 ϝΎΛϣ2  ϥϳΗέϛ ϥϣ ϑϟ΅ϣϟ΍ ϡΎυϧϠϟ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ΏγΣ΍ : 

 ΓΩΣ΍ϭϟ΍ ΔϠΗϛ ϥϳΗϠΛΎϣΗϣ ΩϳΩΣϟ΍ ϥϣm = 5 kg ) (Ύϫέρϗ ϑλϧϭ 

(r = 5 cm ) ϝΗϛ  Ύλϋ ϲϓέρ ϲϠϋ ϥϳΗΗΑΛϣΕΎϫm = 2 kg )   (

 ΎϬϟϭρϭL ϱϭΎγΗ ϥϳΗέϛϟ΍ ΔϠΗϛ ϱίϛέϣ ϥϳΑ ΔϓΎγϣϟ΍ )2 m ( έϭΩϳ 

 ΎϣϠϋ ΎλόϠϟ ργϭϟ΍ ΔρϘϧΑ έϣϳ ϱΩϭϣϋ έϭΣϣ ϝϭΣ ϡΎυϧϟ΍Ώέ΍ΩϘϣ ϥ΍ 

έϭΣϣ ϝϭΣ ΔΛϼΛϟ΍ ϡΎγΟϷ΍ ϥϣ ϝϛ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍  έϣϳ 

 ΓέϛϠϟ ΔΑγϧϟΎΑ ϱϭΎγϳ ΎϬϧϣ ϝϛ ϝϘΛ ίϛέϣΑ :2
sphere0 mr

5

2
I =   : ΎλόϠϟ ΔΑγϧϟΎΑϭ 2

rod0 mL
12

1
I = 

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

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

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

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

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

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

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

............................................................................................................................................................. 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 ϝΎΛϣ3:  : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

΃ ( ΎϬϟϭρ Ύλόϟ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ΏγΣ΃ )65 cm( ϲϬΗϧΗ ΔϠϣϬϣ ΎϬΗϠΗϛϭ  

 ΎϬϧϣ ϝϛ έ΍ΩϘϣ ϥϳΗϠΗϛΑ )0.3 kg( ϥ΄Α ΎϣϠϋ  ΎϬϳϓέρ ΩΣ΍ ϝϭΣ έϭΩΗϭ MR 2 ) = I(  

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

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

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

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

( ΎϬΗϠΗϛ ίϛέϣ ϝϭΣ έϭΩΗ ΎϣΩϧϋ ΎϬγϔϧ ΎλόϠϟ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ΏγΣ΃ : 

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

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

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

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

Ν() ΔΟϳΗϧ ϥϳΑ ϥέΎϗ  ΃ ) ΔΟϳΗϧϭ ( Ώ  (:   

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

 ϝΎΛϣ4ΎϬϟϭρ Ύλϋ : (1 m)  ΎϬΗϠΗϛϭ )(4 kg ΎϬΗϠΗϛ ίϛέϣΑ έϣϳ έϭΣϣ ϝϭΣ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ Ύϫέϭλϗ (20 kg.m 2)  

 ( ΃ΎϬϳϓέρ ΩΣ΄Α έϣϳ έϭΣϣ ϝϭΣ έϭΩΗ ΎϣΩϧϋ ΎλόϠϟ  ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ΏγΣ΃:  
 .............................................................................................................................................................

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

 (Ώ έϣϳ έϭΣϣ ϝϭΣ έϭΩΗ ΎϣΩϧϋ ΎλόϠϟ  ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ΏγΣ΃: ΎϬϔλΗϧϣΑ 

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

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

 ϝΎΛϣ5 ΎϬΗϠΗϛ ΔΗϣλϣ Δϧ΍ϭργ΃ : (3 kg)  Ύϫέρϗϭ)(20 cm ΙϳΣϭ έΩΣϧϣ ϰϠϋ ΝέΣΩΗΗϭ MR 2 )  ( I = ½ 

ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ΏγΣ΃           :   

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

 ϝΎΛϣ6 ιέϘϠϟ  ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ϥΎϛ ΍Ϋ΍ ϩίϛέϣ ϝϼΧ έϣϳ ϰγ΃έ έϭΣϣ ϰϠϋ έϭΩϳ ϰϘϓ΃ έϳΑϛ ιέϗ : 

(I = 4000 kg.m2)ϪΗϠΗϛ ιΧη ϪϳϠϋ ρϘγ ΎϣΩϧϋϭ  ) (90 kg ΔρϘϧ Ωϧϋ ιΧηϟ΍ έϘΗγ΍ . ϕϠόϣ ΓέΟη ωέϓ ϥϣ  

 ΩόΑ ϰϠϋ(3 m)  ϥΎΑ ΎϣϠϋ ΔϋϭϣΟϣϠϟ ΩϳΩΟϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ϡίϋ ΏγΣ΍. ϥ΍έϭΩϟ΍ έϭΣϣ ϥϣ ) MR 2  = I(  :  

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

 

65 )  cm ( 

65 )  cm ( 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............         )2 - 3 : ( 

 ΔϧέΎϘϣϟ΍ ϪΟϭΔϣυΗϧϣ Δϳϧ΍έϭΩ ΔϛέΣ Δϋέγϟ΍  ΔϣυΗϧϣ Δϳϧ΍έϭΩ ΔϛέΣΔϠΟόϟ΍ 

 ϑϳέόΗϟ΍
...................................................................... 

 ϭ΃
...................................................................... 

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

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

Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ................................................................... .................................................... 

Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ 0=
∆
∆

=′′
t

ωθ ΔΗΑΎΛ         
t∆

∆
=′′

ωθ 
 

 ** )  ΓέΎη· ϥϭϛΗ ϡγΟϟ΍ ωέΎγΗ Ωϧϋڧ''(     .................. ϡγΟϟ΍ ΅ρΎΑΗ Ωϧϋϭ )  ΓέΎη· ϥϭϛΗ  ڧ''(   ................. 

 ) ϥϭϛΗϓ ϥϭϛγϟ΍ ϥϣ ϡγΟϟ΍ ϕϠρϧ΃ ΍Ϋ· **0  ϱϭΎγΗ ( Ȧ  ..................  ϱϭΎγΗ ( Ȧ ) ϥϭϛΗϓ ϑϗϭΗ ΍Ϋ·ϭ............... 

 ΔϧέΎϘϣϟ΍ ϪΟϭ ΔϳρΧϟ΍ ΔϛέΣϠϟ  ϥΗϭϳϧϟ ϝϭϷ΍ ϥϭϧΎϘϟ΍ Δϳϧ΍έϭΩϟ΍ ΔϛέΣϠϟ  ϥΗϭϳϧϟ ϝϭϷ΍ ϥϭϧΎϘϟ΍

 ϑϳέόΗϟ΍
 ϙέΣΗϣϟ΍ ϡγΟϟ΍ϭ ˱ΎϧϛΎγ ϥϛΎγϟ΍ ϡγΟϟ΍ ϲϘΑϳ
 ϪϳϠϋ έΛ΅Η ϡϟ Ύϣ ϡϳϘΗγϣ ρΧ ϲϓ ˱ΎϛέΣΗϣ

 ϪΗϟΎΣ ϥϣ έϳϐΗ Γϭϗ

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

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

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

 ΔϧέΎϘϣϟ΍ ϪΟϭ ΔϳρΧϟ΍ ΔϛέΣϠϟ  ϥΗϭϳϧϟ ϲϧΎΛϟ΍ ϥϭϧΎϘϟ΍ Δϳϧ΍έϭΩϟ΍ ΔϛέΣϠϟ  ϥΗϭϳϧϟ ϲϧΎΛϟ΍ ϥϭϧΎϘϟ΍

 ϑϳέόΗϟ΍
 Ώέο ϝλΎΣ ϱϭΎγΗ ΔϳΟέΎΧϟ΍ ϯϭϘϟ΍ ΔϠλΣϣ

ΔϠΟόϟ΍ ϲϓ ΔϠΗϛϟ΍ΔϳρΧϟ΍  

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

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

 ϥϭϧΎϘϟ΍amF


.= θτ ′′= .I


 

 ΔϧέΎϘϣϟ΍ ϪΟϭ ΔϳρΧϟ΍ ΔϛέΣϠϟ  ϥΗϭϳϧϟ ΙϟΎΛϟ΍ ϥϭϧΎϘϟ΍ Δϳϧ΍έϭΩϟ΍ ΔϛέΣϠϟ  ϥΗϭϳϧϟ ΙϟΎΛϟ΍ ϥϭϧΎϘϟ΍

 ϑϳέόΗϟ΍
 έ΍ΩϘϣϟ΍ ϲϓ ϪϳϭΎγϳ ϝόϓ Ωέ Ϫϟ ϝόϓ ϝϛ

ϩΎΟΗϻ΍ ϲϓ ϪγϛΎόϳϭ 

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

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

                           ϯϭϘϟ΍ ϡϭίϋ ϭ΃ ϯϭϘϟ΍ έϳΛ΄ΗΑ ϪϠϛη έϳϐΗϳ ϻϭ ΔΗΑΎΛ ΕΎϓΎγϣ ΎϬοόΑ ϥϋ ΩόΑΗ ΕΎ΋ϳίΟϟ΍ ϥϣ ϡΎυϧ

                             ϪϳϭηΗϟ΍ ϭ΃ ϝϳϛηΗϠϟ ϝΑΎϗ έϳϏϭ
                      

1 . Εϣλϣ ϡγΟ ϭ΃ ΔϳρϘϧ ΔϠΗϛ ϥϳΑ ϕέϔϧ ϡ΃ ϡϬϣϟ΍ ϥϣ αϳϟ ΔϳρΧϟ΍ ΔϛέΣϟ΍ ΕϻΩΎόϣ Δγ΍έΩ Ωϧϋ -

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

2 . Εϣλϣ ϡγΟ ϲϠϋ ΎϬϘϳΑρΗ ϥϋ ϑϠΗΧϳ ΔϳρϘϧ ΔϠΗϛ ϲϠϋ Δϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ΕϻΩΎόϣ ϕϳΑρΗ Ωϧϋ -

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

3ϻ -  . ϪϠϘΛ ίϛέϣ ΔϛέΣΑ Εϣλϣ ϡγΟϟ Δϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ϝϳΛϣΗ ϥϛϣϳ
............................................................................................................................................................. 

4 . έρϘϟ΍ϭ ΔϠΗϛϟ΍ αϘϧ ΎϬϟ ΔΗϣλϣ Δϧ΍ϭργ΃ ϝϭλϭ ϥϣί ϥϋ ϑϠΗΧϳ έΩΣϧϣϟ΍ ϝϔγ΃ ϲϟ· ΔϏέϔϣ Δϧ΍ϭργ΃ ϝϭλϭ ϥϣί -

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

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

5 . έϔλ ϱϭΎγϳ ΔΗΑΎΛ Δϳϭ΍ί ΔϋέγΑ έϭΩϳ ϡγΟ ϲϓ ΓέΛ΅ϣϟ΍ ϡϭίόϟ΍ ϊϣΟ ϝλΎΣ -

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

6 . αϛΎόϣ ϩΎΟΗ΍ ϲϓ έϭΩΗ ΎϬόϣ ΔϠΧ΍ΩΗϣ ϱέΧ΃ Δϧϧγϣ ΔϠΟϋ ϝόΟϳ ϥϳόϣ ϩΎΟΗ΍ ϲϓ Δϧϧγϣ ΔϠΟϋ έϳϭΩΗ -
.............................................................................................................................................................. 

 ΔϧέΎϘϣϟ΍ ϪΟϭ  ΕϻΩΎόϣ ΔϳρΧϟ΍ ΔϛέΣϟ΍ ΕϻΩΎόϣΔϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ( Δϳϭ΍ίϟ΍ ) 

ΔΣ΍ίϹ΍ ș.rS= N
r

S
.2πθ ==

 

Δϋέγϟ΍ V = Ȧ . r ʌf2
T

2ʌ
r

vȦ === 

ΔϠΟόϟ΍ a = ڧ" . r 
2ș

ȦȦ
t

ȦȦ
I

Ĳ
r

aș
2
0

2
0 −
=

−
===′′ 

ϭ ΓϭϘϟ΍ΓϭϘϟ΍ ϡίϋ F = m .a rΓϮϘϟ΍ ω΍έΫ ϝϮρ ϞΜϤΗ ήτϘϟ΍ ϒμϧ   Ĳ = I . ݇"  = F . r 
ϝϐηϟ΍ W = F . d W =  Ĳ . ݇ 

ΔϛέΣϟ΍ ΔϗΎρ KE = ½ m v2 KE = ½ I Ȧ2 

 ΓέΩϘϟ΍P = F . v   ȦĲ
t

W
P ⋅== 

ΔϛέΣϟ΍ ΕϻΩΎόϣ 
v = v0 + at Ȧ = Ȧ0 + ݇ " t 
v2 = v0

2 + 2ad Ȧ2 = Ȧ0
2 + 2݇ " ݇ 

d = v0t + ½at2 ڧ = Ȧ0t + ½ ݇ "t 2   

( ΃ΝΎΗϧΗγ΍  Δϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ϲϓ ϥΗϭϳϧϟ ϲϧΎΛϟ΍ ϥϭϧΎϘϟ΍  ( ΏΝΎΗϧΗγ΍  ΔϣυΗϧϣ Γϭϗ ϡίϋ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍  
...................................................................... 

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

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

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

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

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

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

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

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

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

( ΝΝΎΗϧΗγ΍  Δϳϧ΍έϭΩϟ΍ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍  ( ΩΝΎΗϧΗγ΍ ϲϧ΍έϭΩ Γϭϗ ϡίϋ ϥϋ ΔΟΗΎϧϟ΍ ΓέΩϘϟ΍ Γ 
...................................................................... 

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

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

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

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

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

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

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

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

...................................................................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............               ن 
               ϝϐηϟ΍ ίΎΟϧϹ ϲϧϣίϟ΍ ϝΩόϣϟ΍   ϭ΃  ϥϣίϟ΍ ΓΩΣϭ ϝϼΧ ϝϭΫΑϣϟ΍ ϝϐηϟ΍

 ΓΩΣϭΑ Ε΍ΩΣϭϠϟ ϲϟϭΩϟ΍ ϡΎυϧϟ΍ ΏγΣΑ ΓέΩϘϟ΍ αΎϘΗ **...............   ΊϓΎϛΗϭ...............   

 **: ϥϣ ϝϛ ΎϬϳϠϋ ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ έϛΫ΃ 

΃ ( : ΔϣυΗϧϣ Γϭϗ ϡίϋ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍       1 -.................................     2 -...............................      

Ώ  (: Δϳϧ΍έϭΩϟ΍ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍                 1 -................................      2 -................................       

Ν ( : Δϳϧ΍έϭΩϟ΍ ΓϭϘϟ΍ ϡίϋ ϥϋ Δ΋ηΎϧϟ΍ ΓέΩϘϟ΍ 1 -................................      2 -................................       

                     . ϪϳϠϋ ΕϧΎϛ Ύϣ ϲϠΛϣ ϲϟ· Δϳϭ΍ίϟ΍ ϪΗϋέγ ΕΩ΍ί ΍Ϋ· ϡγΟϠϟ Δϳϧ΍έϭΩϟ΍ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ έ΍ΩϘϣϟ    
........................................................................................................................................................... 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ΓέΩϘϟ΍ 

: ΙΩΣϳ ΍ΫΎϣ 

 Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍ϭ ϝϐηϟ΍
 ϝϳϣϟ΍ΓϭϘϟ΍ ϡίϋ 

 

W 

θ 

 ΓϭϘϟ΍ ϡίϋϭ ϝϐηϟ΍
 ϝϳϣϟ΍Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍ 

 

W 

τ 

 Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ϭ ΓϭϘϟ΍ ϡίϋ
 ϝϳϣϟ΍ϲϧ΍έϭΩϟ΍ έϭλϘϟ΍ 

τ
 

"θ
 

 ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ϭ ΓϭϘϟ΍ ϡίϋ
 ϝϳϣϟ΍Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ 

 τ
 

I 

 Δϳϭ΍ίϟ΍ Δϋέγϟ΍ϭ ΓέΩϘϟ΍
 ϝϳϣϟ΍ΓϭϘϟ΍ ϡίϋ 

P 

ω 

 ΓϭϘϟ΍ ϡίϋϭ ΓέΩϘϟ΍
 ϝϳϣϟ΍Δϳϭ΍ίϟ΍ Δϋέγϟ΍ 

 

P 

τ 

 ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ϭ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍
 ϝϳϣϟ΍½Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ϊΑέϣ  

 

KE 

I 

 Δϋέγϟ΍ ϊΑέϣϭ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍
 ϝϳϣϟ΍ϲϧ΍έϭΩϟ΍ έϭλϘϟ΍ ϑλϧ 

 

KE 

2ω 

 έρϘϟ΍ ϑλϧϭ Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍
ΔϳρΧϟ΍ ΔϠΟόϟ΍ ΕϭΑΛ Ωϧϋ 

"θ 

r 

 ΔϳρΧϟ΍ ΔϠΟόϟ΍ϭ Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍
έρϘϟ΍ ϑλϧ ΕϭΑΛ Ωϧϋ 

 

"θ 

a 

 αϭϘϟ΍ ϝϭρϭ Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍
έρϘϟ΍ ϑλϧ ΕϭΑΛ Ωϧϋ 

 

θ 

S 

 έρϘϟ΍ ϑλϧϭ Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍
αϭϘϟ΍ ϝϭρ ΕϭΑΛ Ωϧϋ 

θ 

r 

ω 

 έρϘϟ΍ ϑλϧϭ ΔϳρΧϟ΍ ΔϠΟόϟ΍
 ϝϳϣϟ΍Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ 

 ϥϣίϟ΍ ϊΑέϣϭ Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍
 ϥϭϛγϟ΍ ϥϣ έϭΩϳ ϡγΟϟ

 ϝϳϣϟ΍Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ ϑλϧ 

 ΔΣ΍ίϹ΍ϭ Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ϊΑέϣ
 ϥϭϛγϟ΍ ϥϣ έϭΩϳ ϡγΟϟ Δϳϭ΍ίϟ΍

 ϝϳϣϟ΍Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ ϑόο 

 

 ϥϣίϟ΍ϭ Δϳϭ΍ίϟ΍ Δϋέγϟ΍
 ϥϭϛγϟ΍ ϥϣ έϭΩϳ ϡγΟϟ

 ϝϳϣϟ΍Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ 

θ 

2t 

2ω
 

θ
 

a 

r t 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 ϝΎΛϣ1 ΔΗΑΎΛ Γϭϗ ΕϘΑρ :  (40 N)) ϩέρϗ ιέϗ ΔϓΎΣ ϰϠϋ ˱ΎϳγΎϣϣ(200 cmιέϘϠϟ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ϡίϋϭ  

           ) ϱϭΎγϳ (50 kg.m 2  : ΏγΣ΃ .

΃( ΓϭϘϟ΍ ϥϋ ΞΗΎϧϟ΍ ΓϭϘϟ΍ ϡίϋ  : 

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

Ώ( ιέϘϠϟ Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ : 
                                             

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

Ν( ΩόΑ Δϳϭ΍ίϟ΍ Δϋέγϟ΍ (4 s)ϥϭϛγϟ΍ ϥϣ  :  
............................................................................................................................................................. 

Ω( Δϳϭ΍ίϟ΍ ΔΣ΍ίϷ΍ Δϳϧϣίϟ΍ ΓέΗϔϟ΍ ϩΫϫ ϝϼΧ : 

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

α( Δϳϧϣίϟ΍ ΓέΗϔϟ΍ ϩΫϫ ϝϼΧ ΕΎϔϠϟ΍ ΩΩϋ :   
............................................................................................................................................................. 

ι( ΓϭϘϟ΍ ϡίϋ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ : 

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

ϭ ( Δϳϧ΍έϭΩϟ΍ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍: 

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

ϱ( Δϳϧ΍έϭΩ Γϭϗ ϡίϋ ϥϋ ΔΟΗΎϧϟ΍ ΓέΩϘϟ΍ : 

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

 ϝΎΛϣ2:  ) Δϳϭ΍ί ΔϋέγΑ ϪΗϠΗϛ ίϛέϣΑ έϣϳ έϭΣϣ ϝϭΣ ϲϏέΑ έϭΩϳ12 rad/s) ΔυΣϟ ϲϓϭ (t = 0ϪϳϠϋ έΛ΃ ( 

ΕΑΎΛ Ν΍ϭΩί΍ ϡίϋ  ) ΩόΑ ϪϔϗϭΗ ϲϟ΍ ϱΩ΍ ϥ΍έϭΩϟ΍ ϩΎΟΗ΍ αϛόΑ3 s (ϭϲϏέΑϠϟ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ )0.2 Kg.m 2 ( 

΃ΏγΣ΃ (  ϪϔϗϭΗ ϲϟ· ϱΩ΃ ϱΫϟ΍ ϥ΍έϭΩϟ΍ ϡίϋ  :

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

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

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

ΏΏγΣ΃ ( ϪϔϗϭΗ ϲΗΣ Ν΍ϭΩίϻ΍ έϳΛ΄Η ΔυΣϟ ϥϣ ϲϏέΑϟ΍ ΎϬϠϣϛ΃ ϲΗϟ΍ Ε΍έϭΩϟ΍ ΩΩϋ : 
............................................................................................................................................................. 

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

............................................................................................................................................................. 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............           

 ϝΎΛϣ3:  ϪΗϠΗϛ Εϣλϣ ϲϧΩόϣ ϕΎγ (2 Kg) Ϫϟϭρϭ (0.5 m) έϭΩϳ (10 rev/s ) ργϭϟ΍ ΔρϘϧ ϲϓ έϣϳ έϭΣϣ ϝϭΣ  

 ΕϣϠϋ ΍Ϋ· ΔϗϼόϟΎΑ ϰρόϳ ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ ϩέϭλϗ 
2ML

12

1
I =

       : ΏγΣ΃ 

΃( ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ Δϳϧ΍έϭΩϟ΍  ϕΎγϠϟ : 

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

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

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

Ώ( ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ έ΍ΩϘϣ Δϳϧ΍έϭΩϟ΍ ϪϳϠϋ ΕϧΎϛ Ύϣ ϑλϧ ϲϟ· Δϳϭ΍ίϟ΍ ϪΗϋέγ ΕϠϗ ΍Ϋ· ϕΎγϟ΍ ΎϬϘϠρϳ ϲΗϟ΍ :  

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

(Ν ϑΎϘϳϹ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ ϲϧΩόϣϟ΍ ϕΎγϟ΍ ϥ΍έϭΩϟ΍ ϥϋ : 
............................................................................................................................................................. 

 ϝΎΛϣ4) ΔϳρϘϧ ΔϠΗϛ έϭΩΗ : m = 2 kg) ΎϬϧϋ ΩόΑϳ ΕΑΎΛ έϭΣϣ ϝϭΣ (50 cm ΔΗΑΎΛ ϱϭϗ ϡϭίϋ ΔϠλΣϣ έϳΛ΄ΗΑ ( 

) ϩέ΍ΩϘϣ ΩΩέΗΑ Δϋέγ ΕΑγΗϛ΍ϭ ϥϭϛγϟ΍ ϥϣ ΎϬΗϛέΣ ΔϠΗϛϟ΍ Ε΍ΩΑ120 rev/min) ϝϼΧ ϲϓ (3.14 S(: ΏγΣ΃ .   

( ΃ Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ :
              
 

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

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

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

Ώ( ΔϳΟέΎΧϟ΍ ϱϭϘϟ΍ ϡϭίϋ ΔϠλΣϣ :  

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

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

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

 ϝΎΛϣ5 :) ϲΗ΍Ϋ έϭλϗ ΎϬϟ ΔϠΟϋ(3 kg.m 2 ϥϣ ΎϫΩΩέΗ Ω΍Ωίϳϭ (20 rev/s )) ϰϟ· (40 rev/sϲϓ  . Ε΍έϭΩ ΕγΏγΣ΃  

 ΃ (  Δϳϭ΍ίϟ΍ ΔΣ΍ίϻ΍: 
............................................................................................................................................................. 

Ώ( ΎϫΩΩέΗ ΓΩΎϳίϟ ϡίϼϟ΍ ΕΑΎΛϟ΍ ΓϭϘϟ΍ ϡίϋ : 
............................................................................................................................................................. 

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

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

............................................................................................................................................................. 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

  ϝΎΛϣ6 ϱΩϳΩΣ ιέϗ ϝϭΣ ϑϭϔϠϣ ϝΑΣ :  ϑλϧ) ϩέρϗ1 m) ϪΗϠΗϛϭ (5 kgΏΣγϭ (  

 ϝΑΣϟ΍            ) ΔΗΑΎΛ ΓϭϘΑ50 N) ΔϓΎγϣϟ (2 m. ϝϔγϷ΍ ϲϟ· (  ΏγΣ΃  :

ιέϘϟ΍ ϥ΍έϭΩϟ ϡίϼϟ΍ ΓϭϘϟ΍ ϡίϋ ( ΃  :

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

ϝΑΣϟ΍ ϥ΍έϭΩ ϥϋ ΔΟΗΎϧϟ΍ Δϳϭ΍ίϟ΍ ΔΣ΍ίϻ΍ (Ώ  :

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

 (Ν ϝΑΣϟ΍ ΏΣγ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍: 

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

 ϝΎΛϣ7) ϪΗϠΗϛ Εϣλϣ ιέϗ : (1 kg) ϩέρϗ ϑλϧϭ  (50 cmΙϳΣ .





 = 2

2

1
mrIϡίϋ ϪϳϠϋ ϕΑρϭ Γϭϗ   

            ΔϣυΗϧϣ ) ϩέ΍ΩϘϣ5 N.m . ϥϭϛγ ϥϣ Ϫϧ΍έϭΩ ΃ΩΑϳϭ (΃ ΏγΣ  :

ιέϘϠϟ Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ ( ΃  :
 .............................................................................................................................................................

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

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

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

 (Ώ ϥϳΗϳϧΎΛ ϲϓ ΓϭϘϟ΍ ϡίϋ ΎϬϟΫΑϳ ϲΗϟ΍ ΓέΩϘϟ΍: 

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

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

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

 ϝΎΛϣ8) Ύϫέρϗ ϝϛηϟ΍ Δϳϭέϛ ΓέΧλ ϕϠρΗ : 30 cmϕϓϷ΍ ϲϠϋ ϝϳϣϳ έΩΣϧϣ ϲϠϋ ˱΍Ωϭόλ (Δϳϭ΍ίΑ ) 15O(  ΔϋέγΑ 

) Δϳϭ΍ί40 r/s ΙϳΣ . ΎϬϔϗϭΗ Ωϧϋ ΓέΧλϟ΍ Ϫϳϟ΍ ΕϠλϭ ϱΫϟ΍ ωΎϔΗέϻ΍ ΏγΣ΃ . ϕϟίϧΗ ϥ΃ ϥϭΩ ϥϣ (





 = 2

5

2
MRI 

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

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

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

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

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

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

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

 .............................................................................................................................................................
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............         :
       )3 - 1 : ( 

 ΔϧέΎϘϣϟ΍ ϪΟϭΔϳρΧϟ΍ ΔϛέΣϟ΍ ΔϗΎρ ΔϳρΧϟ΍ ΔϛέΣϟ΍ Δϳϣϛ 

 ϑϳέόΗϟ΍
............................................................ 

ϭ΃ 
............................................................ 

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

ϭ΃ 
................................................... 

ϥϭϧΎϘϟ΍ 2.v m
2

1
KE = v . mP


=  

 αΎϳϘϟ΍ ΓΩΣϭ............................................................ .................................................. 

 ϝϣ΍ϭόϟ΍............................................................ .................................................. 

 ΎϬϳϓ έϳϐΗϟ΍............................................................ .................................................. 

 ϲϠΛϣϠϟ Δϋέγϟ΍ ΓΩΎϳί............................................................ .................................................. 
          

 **  Δϳϣϛ ΔϛέΣϟ΍ Δϳϣϛ.......................  ΎΟΗ΍ αϔϧ ΎϬϟϭ ϩ.......................   

 **ˮ ΍ΫΎϣϟϭ ΎϬϓΎϘϳ· ϝϬγϳ ΎϣϬϧϣ ϯ΃ ϥϳΗϔϠΗΧϣ ϥϳΗϋέγΑ ϥ΍έϳγΗϭ ΎϬγϔϧ ΔϠΗϛϟ΍ ΎϣϬϟ ϥϳΗέΎϳγ 

    ΓέΎϳγϟ΍ : .........................................                   : ΏΑγϟ΍...................................................................                          

 ** ΔϠΗϛϠϟ ΔϛέΣϟ΍ Δϳϣϛϭ Δϋέγϟ΍ ϲϬΟΗϣ ϡγέ΃m : ϊΑέϣϟ΍ ϲϓ 

**  ϯϭΎγΗ ϡΎυϧϠϟ ΔϛέΣϟ΍ Δϳϣϛ ϥΈϓ ΔϳρϘϧ ϝΗϛ ΓΩϋ ϥϣ ϑϟ΅ϣ ϡΎυϧ...................................................................  

 ϥϳϬΟΗϣ ΔϠλΣϣ  ** ϭ ϱϭΎγΗ Ϫγϔϧ ϩΎΟΗϻ΍ ΎϣϬϟ   .....................  ΎϬϫΎΟΗ΍ϭ........................................... 

 ϥϬϳΟΗϣ ΔϠλΣϣ  ** ϭ  ϯϭΎγΗ ϩΎΟΗϻΎΑ ϥϳγϛΎόΗϣ  ..................... ΎϬϫΎΟΗ΍ϭ .......................................... 
  

                          έϳηϳϭ αΎϳϘϟ΍ Ε΍ΩΣϭ ϥϣ ΓΩΣ΍ϭ ΓΩΣϭ ϱϭΎγϳ έ΍ΩϘϣ Ϫϟ ϪΟΗϣϲϟ· ˯Ύοϔϟ΍ ϲϓ ϩΎΟΗϻ΍ 

1  έϭΣϣ ϰϠϋ ΓΩΣϭϟ΍ ϪΟΗϣ -x'xϭϫ     ........ έϭΣϣ ϲϠϋϭy'yϭϫ     ........  έϭΣϣ ϰϠϋϭz'zϭϫ    ........ 

2 ) ϥϳΩϣΎόΗϣ ϥϳϬΟΗϣϟ (ϱΩΩόϟ΍) ϰρϘϧϟ΍ Ώέοϟ΍ - kj


. ϭ΃  ki


. ϭ΃ ij

. ( ϯϭΎγϳ    .............. 

3 ) Ϫγϔϧ ϪΟΗϣϠϟ (ϱΩΩόϟ΍) ϰρϘϧϟ΍ Ώέοϟ΍ - kk


. ϭ΃  ii

. ϭ΃ jj


. ( ϯϭΎγϳ    ..................... 

 ΎϣϬϧϣ ϝ˳ϛϟ ΔϳρΧϟ΍ ΔϛέΣϟ΍ Δϳϣϛ ΔϳρϘϧ ϝΗϛ ΙϼΛ ϥϣ ϑϟ΅ϣ ϡΎυϧ **jP 31 =  ϭ iP 52 = ϭ  jP 43 −= 

 ϱϭΎγΗ ϡΎυϧϠϟ ΔϬΟΗϣϟ΍ ΔϛέΣϟ΍ Δϳϣϛ ϥΈϓ ...................................... 
 
 
 

 

  

m P 
V 



 

- 36-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

                      

                ϡγΟϟ΍ ϰϠϋ ΎϫέϳΛ΄Η ϥϣί ϲϓ ΓϭϘϟ΍ έ΍ΩϘϣ Ώέο ϝλΎΣ 

1- ΎϬϳϠϋ ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ ΓϭϘϟ΍ ϊϓΩ:   1 -............................    2- ........................          

2 -ΓΩΣϭΑ Ε΍ΩΣϭϠϟ ϰϟϭΩϟ΍ ϡΎυϧϟ΍ ΏγΣΑ ϊϓΩϟ΍ αΎϘϳ ....................          

3 Δϳϣϛ ϊϓΩϟ΍ - ........................  ϩΎΟΗ΍ ΎϬϟϭ .............................          

4- ΔϛέΣϟ΍ Δϳϣϛ ϰϓ έϳϐΗϟ΍ ϥΎϛ έΑϛ΃ ϥϳόϣ ϡγΟ ϰϠϋ ϊϓΩϟ΍ έ΍ΩϘϣ ϥΎϛ ΎϣϠϛ ........................          

5 ΔΣΎγϣϟ΍ - ΕΣΗ– ΓϭϘϟ΍ )  ϲϧΣϧϣ ϝΛϣΗ  ( ΔΣ΍ίϻ΍   ........................          

6 ΔΣΎγϣϟ΍ - ΕΣΗ – ΓϭϘϟ΍ )  ϲϧΣϧϣ ( ϥϣίϟ΍ ϝΛϣΗ    .........................          

7-   ϲϓ έϳϐΗϟ΍ ϱϭΎγϳ Ύϣ Δϳϧϣί ΓΩϣ ϰϓ ϡγΟ ϰϠϋ ϊϓΩϟ΍ έ΍ΩϘϣ...............................     ΎϬγϔϧ Δϳϧϣίϟ΍ ΓέΗϔϟ΍ ϰϓ

8-   ϲϓ έϳϐΗϟ΍ ϱϭΎγϳ Ύϣ Δϳϧϣί ΓΩϣ ϰϓ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ  .................................  ΎϬγϔϧ Δϳϧϣίϟ΍ ΓέΗϔϟ΍ ϰϓ 

 

 ** ˮ Ώϋϼϟ΍ ϡΩϗ ϥϣ ϊϓΩ ϲϘϠΗΗ ϡΩϗ Γέϛ ϲϓ ΙΩΣϳ ΍ΫΎϣ Ρέη΃

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

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

                         ΓέϳϐΗϣϟ΍ ΓϭϘϟ΍ ϪΛΩΣΗ ϱΫϟ΍ Ϫγϔϧ ϊϓΩϟ΍ ΕΛΩΣϷ ϡγΟ ϲϓ ΕέΛ΃ ΍Ϋ· ϲΗϟ΍ ΔΗΑΎΛϟ΍ ΓϭϘϟ΍  

1 ϱϭΎγϳ ϊϓΩϟ΍ ϥ΃ ΞΗϧΗγ΃ -

 ϪΗϛέΣ Δϳϣϛ ϲϓ έϳϐΗϟ΍

P


∆=I 

2 - ϱϭΎγΗ ϊϓΩϟ΍ Γϭϗ ϥ΃ ΞΗϧΗγ΃

 ϪΗϛέΣ Δϳϣϛ ϲϓ έϳϐΗϠϟ ϲϧϣίϟ΍ ϝΩόϣϟ΍

t

P

∆
∆

=



F 

3 ΔΑγϧϟΎΑ ΔϛέΣϟ΍ Δϳϣϛ ϕΗηϣ ϥ΃ ΞΗϧΗγ΍ -

 ΔϳΟέΎΧϟ΍ ϱϭϘϟ΍ ΔϠλΣϣ ϱϭΎγϳ ϥϣίϠϟ

 ϥΗϭϳϧϟ ϲϧΎΛϟ΍ ϥϭϧΎϘϟ΍ ˱ΎϣΩΧΗγϣ

t

P

∆
∆

=∑



F 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  t .  FI ∆=


 

  

t 

F 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............              

  
1 - ( ΃ ) ΔϟΎΣϟ΍ϝϗ΃ ϊϓΩϟ΍ Γϭϗ έϳΛ΄Η ϥϭϛϳ.  

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

2 - (Ώ) ΔϟΎΣϟ΍έΑϛ΃ ϊϓΩϟ΍  Γϭϗ έϳΛ΄Η ϥϭϛϳ.  

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

3ϪϬΟΗϣ Δϳϣϛ ϊϓΩϟ΍ -  .
........................................................................................................................................................... 

4-  ϪϬΟΗϣ Δϳϣϛ ΔϳρΧϟ΍ ΔϛέΣϟ΍ Δϳϣϛ .
........................................................................................................................................................... 

5. ΔϛέΣϟ΍ Δϳϣϛ ϲϓ έϳϐΗ ΏΑγϳ ΔϬΟΗϣϟ΍ Δϋέγϟ΍ ϰϓ έϳϐΗϟ΍ - 

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

6έϳϐλ ΓέΎϳγ ϑΎϘϳ΍ ϥϣ Ώόλ΃ ΓέϳΑϛ ΔϧΣΎη ϑΎϘϳ· - ΓΔϋέγϟ΍ αϔϧΑ έϳγΗ .  

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

7. ˱΍έϔλ ϱϭΎγϳ ϩΎΟΗϻ΍ ϭ έ΍ΩϘϣϟ΍ ΔΗΑΎΛ ΔϋέγΑ ϙέΣΗϣϟ΍ ϡγΟϠϟ ΔϳρΧϟ΍ ΔϛέΣϟ΍ Δϳϣϛ ϲϓ έϳϐΗϟ΍ - 
........................................................................................................................................................... 

8 . ϩΩϳ ϑέΣΑ ΔΑέοΑ ΔϳΑηΧϟ΍ Ρ΍ϭϟϷ΍ ϥϣ ΔϋϭϣΟϣ έγϛϳ ϥ΃ ϪϳΗ΍έΎϛϟ΍ Ώϋϻ ϊϳρΗγϳ -
........................................................................................................................................................... 

9 . ΔϳΗϧϣγ· νέ΃ ϲϠϋ ρϭϘγϟ΍ ϥϣ ˱Ύϣϟ΃ ϝϗ΃ ΔϳΑηΧ νέ΃ ϲϠϋ ρϭϘγϟ΍ -

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

10 . ΔϳΟϧϔγ΃ ΓΩΎγϭ ϲϠϋ ϪρϭϘγ ΔϟΎΣ ϲϓ Ϫϧϣ έΑϛ΃ ΔΑϠλ νέ΃ ϲϠϋ ρϘγϳ ΎϣΩϧϋ ϲΟΎΟί Ώϭϛ ϲϠϋ έϳΛ΄Ηϟ΍ Γϭϗ -

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

11 . ϥΎϣ΃ ϝ΋Ύγϭϛ Ε΍έΎϳγϟ΍ ϝΧ΍Ω Δϳ΋΍ϭϫ αΎϳϛ΃ ΩϭΟϭ -

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

12 . ϡΩΎλΗϟ΍ ˯ΎϧΛ΃ ΩϻϭϷ΍ ϲϣΣΗ ϲϫϼϣϟ΍ ΔϧϳΩϣ ϲϓ ΏόϠϟ΍ Ε΍έΎϳγ ϑϠΗ ϲΗϟ΍ ΔϳρΎρϣϟ΍ ΕΎϋΎϓΩϟ΍ -

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

 

 

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

**   : ΔϳϟΎΗϟ΍ ΕΎϗϼόϟ΍ ϥϳΑ ΏϭϠρϣϟ΍ ϲϠϋ Δϟ΍Ωϟ΍ ΔϳϧΎϳΑϟ΍ ρϭρΧϟ΍ ϭ΃ ΕΎϳϧΣϧϣϟ΍ ϡγέ΃ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 ϝΎΛϣ1  :Ύϫέ΍ΩϘϣ ΔϳρΧ ΔϋέγΑ αϣηϟ΍ ϝϭΣ νέϷ΍ έϭΩΗ S)/km 30νέϷ΍ ΔϠΗϛϭ ( ) ϱϭΎγΗkg  x 6( . 

΃(  νέϷ΍ ΔϠΗϛ ίϛέϣϟ ΔϛέΣϟ΍ Δϳϣϛ ΏγΣ΃ : 
........................................................................................................................................................... 

Ώ(    ˮ ϙΗΑΎΟ· ϝϳϠόΗ ϊϣ ˮ ΔυϭϔΣϣ ΔϛέΣϟ΍ Δϳϣϛ ϝϫ  
........................................................................................................................................................... 

 ϝΎΛϣ2: ΎϬΗϠΗϛ Γέϛ (0.5 kg)   ΔϋέγΑ νέϷΎΑ ΕϣΩρλ΍(8 m/s) ΔϋέγΑ ΕΩΗέ΍ϭ (4 m/s) ϡ΍Ωρλϻ΍ έϣΗγ΃ ΍ΫΈϓ 

ϩέΩϗ ϥϣί  (0.001S) : ΏγΣ΃ .  ΃(  έ΍ΩϘϣ  ΓϭϘϟ΍ ϩΎΟΗ΍ϭ ϡ΍Ωρλϻ΍ ΍Ϋϫ ΔΟϳΗϧ νέϷ΍ ϲϓ ΓέΛ΅ϣϟ΍:      
........................................................................................................................................................... 

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

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

Ώ( νέϷ΍ ϥϣ ΎϫΩ΍ΩΗέ΍ ΩόΑ Γέϛϟ΍ ϪϐϠΑΗγ ϱΫϟ΍ ωΎϔΗέϻ΍ : 
........................................................................................................................................................... 

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

ϡγΟϟ΍ ΔϠΗϛϭ ΔϛέΣϟ΍ Δϳϣϛ ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍ϭ ϊϓΩϟ΍ 

 

I 

F 

έϳΛ΄Ηϟ΍ ϥϣίϭ ϊϓΩϟ΍ 

 

I 

t∆ 

Δϋέγϟ΍ ϪΟΗϣϭ ΔϛέΣϟ΍ Δϳϣϛ 

 

P 

v 

P 

m 

 ΔϛέΣϟ΍ Δϳϣϛ ϲϓ έϳϐΗϟ΍
έϳΛ΄Ηϟ΍ ϥϣίϭ 

P∆ 

t∆ 

 ΔϛέΣϟ΍ Δϳϣϛ ϲϓ έϳϐΗϟ΍
ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍ϭ 

P∆ 

F 

 ΔϛέΣϟ΍ Δϳϣϛ ϲϓ έϳϐΗϟ΍
ϡγΟϟ΍ ΔϠΗϛϭ 

P∆
 

m 

 ΔϛέΣϟ΍ Δϳϣϛ ϲϓ έϳϐΗϟ΍
Δϋέγϟ΍ ϪΟΗϣ ϲϓ έϳϐΗϟ΍ϭ 

P∆ 

ǻv 

ΎϫέϳΛ΄Η ϥϣίϭ  ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍ ργϭΗϣ 

ϊϓΩϟ΍ ˯ΎϧΛ΃ 

F 

t 

 ΎϫέϳΛ΄Η ϥϣίϭ ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍
ϡΩϗ Γέϛϟ Ώϋϻ ϝϛέ Ωϧϋ 

 

F 

t 

 ΎϫέϳΛ΄Η ϥϣίϭ ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍
ϊϓΩϟ΍ ΕΎΑΛ Ωϧϋ 

 

F 

t∆ 



 

- 39-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............          
 ϝΎΛϣ3: ΔΗϠΗϛ ϥϛΎγ ϡγΟ ϲϓ έΛ΅Η ϲϟΎΗϟ΍ ϲϧΎϳΑϟ΍ ϡγέϟΎΑ ϝΛϣΗΗ ϩέϳϐΗϣ Γϭϗ 2 kg) ( : ΏγΣ΃ . 

΃ (  ΔϠΣέϣ ϝϛ ΔϳΎϬϧ Ωϧϋ ϊϓΩϟ΍: 

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

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

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

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

Ώ(   ϲϠϛϟ΍ ΓϭϘϟ΍ ϊϓΩ: 

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

Ν( ΔόΑ΍έϟ΍ ΔϳϧΎΛϟ΍ ΔϳΎϬϧ Ωϧϋ ϡγΟϟ΍ Δϋέγ : 

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

Ω( έϳΛ΄Ηϟ΍ ΓΩϣ ΔϳΎϬϧ Ωϧϋ ϡγΟϟ΍ Δϋέγ  :

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

˰ϫ( έϳΛΎΗϟ΍ ΓΩϣ ΔϳΎϬϧ ϲϓ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ : 

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

 ϝΎΛϣ4:    ϡγΟϟ ΔϛέΣϟ΍ Δϳϣϛ ϲϓ έϳϐΗϟ΍ ϥϳΑϳ ϝϛηϟΎΑ ΢οϭϣϟ΍ ϲϧΎϳΑϟ΍ ρΧϟ΍

ϪΗϠΗϛ  )(2 kg       : ΏγΣ΃ . αϠϣ΃ ϲϘϓ΃ ΢ργ ϰϠϋ ϡϳϘΗγϣ ρΧ ϲϓ ϙέΣΗϳ 

΃ (  ϡγΟϟ΍ ϩΎϘϠΗ ϱΫϟ΍ ϊϓΩϟ΍ : 

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

Ώ ( ϪϳϠϋ ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍ ργϭΗϣ έ΍ΩϘϣ : 

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

 ϝΎΛϣ5:  ϡγΟϟ ΔϛέΣϟ΍ Δϳϣϛ ϲϓ έϳϐΗϟ΍ ϥϳΑϳ ϝϛηϟΎΑ ΢οϭϣϟ΍ ϲϧΎϳΑϟ΍ ρΧϟ΍ 

ϪΗϠΗϛ (2 Kg)       : ΏγΣ΃ . αϠϣ΃ ϲϘϓ΃ ΢ργ ϰϠϋ ϡϳϘΗγϣ ρΧ ϲϓ ϙέΣΗϳ 

 ΃ ( ϡγΟϟ΍ ϩΎϘϠΗ ϱΫϟ΍ ϊϓΩϟ΍ :  

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

(Ώ ϡγΟϟ΍ Δϋέγ ϲϓ έϳϐΗϟ΍ έ΍ΩϘϣ : 

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

5 

40 

P (Kg.m/s) 

 t(s) 

20 

2 

20 

P (Kg.m/s) 

t (s) 

10 



 

- 40-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 ϝΎΛϣ6 : ) ϪϠΗϛ ϥϛΎγ ϡγΟ ϲϠϋ ϡΎυΗϧΎΑ ΓέϳϐΗϣ Γϭϗ ΕέΛ΃(3 Kg  : ΏγΣ΃ .

΃(  ϡγΟϟ΍ ΔϛέΣ Δϳϣϛ ϲϓ έϳϐΗϟ΍ έ΍ΩϘϣ : 

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

Ώ( ϡγΟϟ΍ Δϋέγ ϲϓ έϳϐΗϟ΍ έ΍ΩϘϣ  : 

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

 ϝΎΛϣ7 :  ϪΗϠΗϛ ϡγΟ ϙέΣΗϳ(4 kg)  ΔϋέγΑ (10 m/s)ϰϟ· ϪΗϋέγ ΕοϔΧϧΎϓ ΔΗΑΎΛ Γϭϗ Ϫϳϓ ΕέΛ΃(8 m/s)   

            ϥϭΩϪϫΎΟΗ΍ έϳϐΗϥϣί ϝϼΧ  ) ϩέ΍ΩϘϣ2 S ( .               :  ΏγΣ΃

΃(  Δϳ΋΍ΩΗΑϻ΍ ΔϛέΣϟ΍ Δϳϣϛ : 

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

Ώ( Δϳ΋ΎϬϧϟ΍ ΔϛέΣϟ΍ Δϳϣϛ : 

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

Ν( ϡγΟϟ΍ ϩΎϘϠΗ ϱΫϟ΍ ϊϓΩϟ΍ : 

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

Ω (ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍ ργϭΗϣ έ΍ΩϘϣ :    

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

 ϝΎΛϣ 8:  ΎϬΗϠΗϛ ΓέΎϳγ  (1500 kg) ΓέΎϳγϠϟ Δϳ΋΍ΩΗΑϻ΍ ΔϋέγϟΎΑ έ΍ΩΟΑ ϡΩρλΗvi = 4.5 m/s) (ϩΎΟΗΎΑ    έΎγϳϟ΍ 

             Δϳ΋ΎϬϧϟ΍ ΔϋέγϟΎΑ ϡΩΎλΗϟ΍ ΩόΑ ΩΗέΗϭvf = 1.5 m/s) (   : ΏγΣ΃ . ϥϳϣϳϟ΍ ϩΎΟΗΎΑ

΃ (  ϡΩΎλΗϟ΍ ϥϋ ΊηΎϧϟ΍ ϊϓΩϟ΍: 

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

Ώ( ϲϫ ΓέΎϳγϟ΍ ϰϠϋ ΔϟϭΫΑϣϟ΍ ΓϭϘϟ΍ ργϭΗϣ ϥΎϛ ΍Ϋ· . ϡΩΎλΗϟ΍ ϥϣί ) F = 180000 N: (                                                                      
.......................................................................................................................................................... 

 ϝΎΛϣ9: ΎϬΗϠΗϛ Γέϛ ΕρϘγ  (2 Kg) ωΎϔΗέ΍ ϥϣ ϥϭϛγϟ΍ ϥϣ (10 m) . ϙΎϛΗΣϻ΍ Γϭϗ ΏΎϳϏ ϲϓ νέϷ΍ ΢ργ ϥϋ 

΃( νέϷ΍ ΢ργΑ ΎϬϣ΍Ωρλ΍ ΔυΣϟ Δϋέγ ΏγΣ΍ :    
......................................................................................................................................................... 

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

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

Ώ(ΔϋέγΑ νέϷ΍ ΢ργ ϥϋ Γέϛϟ΍ ΕΩΗέ΍ ΍Ϋ· (2 m/s)   Γέϛϟ΍ ϪΗϘϠΗ ϱΫϟ΍ ϊϓΩϟ΍ ΏγΣ΃ .: 

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

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

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

t (s) 
0.5 

84 

F(N) 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............    )3 - 2 : (   

 ** ϝϛηϟ΍ ϲϓ) ΔϧϛΎγ ϭΩέΎϳϠΑ ΓέϛAΔϟϭΎρϟ΍ ΢ργ ϲϠϋ ( αϠϣϷ΍ 

   ) ΔϛέΣΗϣ Γέϛϭ B (. ΎϬΑ ϡΩρλΗϟ ΎϫϭΣϧ ϙέΣΗΗ ΎϬϟ ΔϬΑΎηϣ 

΃(  ϡΩΎλΗϟ΍ ΩόΑ ϥΎΗέϛϟ΍ ΔϛέΣϟ ΙΩΣϳ ΍ΫΎϣ :                

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

Ώ( ϡΩΎλΗϟ΍ ΩόΑ ϥΎΗέϛϟ΍ ΔϛέΣ Δϳϣϛϟ ΙΩΣϳ ΍ΫΎϣ :  

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

) Γέϛϟ΍ ΎϬΗΑγΗϛ΍ ϲΗϟ΍ ΔϛέΣϟ΍ Δϳϣϛ ϝϫ - ΝA () Γέϛϟ΍ ΎϬΗέγΧ ϲΗϟ΍ ΔϛέΣϟ΍ Δϳϣϛ έ΍ΩϘϣϟ΍ ϲϓ ϱϭΎγΗB (: ............... 

                                         έϳϐΗΗ ϻϭ ΔΗΑΎΛ ϲϘΑΗ ΔϳΟέΎΧϟ΍ ϱϭϘϟ΍ ΏΎϳϏ ϲϓ ϡΎυϧϠϟ ΔϛέΣϟ΍ Δϳϣϛ

                           

1ΓέΎϳγϟ΍ ΔϛέΣ Δϳϣϛ ϲϓ ΍έϳϳϐΗ ΙΩΣΗ ϻ ϲϔϠΧϟ΍ ΩόϘϣϟ΍ ϲϠϋ αϠΟΗ Ύϣϳϓ ϲϣΎϣϷ΍ ΓέΎϳγϟ΍ ΩόϘϣ ΕόϓΩ ΍Ϋ· -.  

      ϭ΃ ϡΎυϧϟ΍ ϭ΃ ϡγΟϟ΍ ϲϓ έΛ΅ϣ ΔϳΟέΎΧ ϩϭϗ ΩϭΟϭ ϲϓ ϻ· ΔϛέΣϟ΍ Δϳϣϛ ϲϓ έϳϐΗ ΙΩΣϳ ϻ. 

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

2 .  ϝϭίόϣϟ΍ ϡΎυϧϟ΍ ϲϓ ΔυϭϔΣϣ Δϳϣϛ ϲϫ ΔϛέΣϟ΍ Δϳϣϛ -
............................................................................................................................................................. 

3 ϑλΗΗ Δϣυϧ΃ ϝΛϣΗ ϡϭΟϧϟ΍ έΎΟϔϧ΍ϭ Ε΍έΎϳγϟ΍ ϡΩΎλΗϭ Ε΍έΫϠϟ ϲϋΎόηϹ΍ ρΎηϧϟ΍ -˯ΎϘΑΑΔϛέΣϟ΍ Δϳϣϛ .  
............................................................................................................................................................. 

4 . ΔϛέΣϟ΍ Δϳϣϛ ˯ΎϘΑ ϡΩόΑ ϑλΗϳ ϡΎυϧϟ΍ ϥ΄ϓ ΔϛέΣΗϣ ΓέΎϳγ ϲϠϋ ϙΎϛΗΣ΍ Γϭϗ έΛ΅Η ΎϣΩϧϋ -

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

5 . ΔϛέΣϟ΍ Δϳϣϛ ˯ΎϘΑ ϡΩόΑ ϑλΗϳ ϡΎυϧ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ -
............................................................................................................................................................. 

**  Ύϣ ΔϠΗϛ Ϫϟ ΎϣγΟ ϝϣΣ΃ϭ ϥϭϛγ ΔϟΎΣ ϲϓ  ΔΟϻί ϲϠϋ ϑϘΗ ϥ΃ ϝϭΎΣϡΛ. ϑϠΧϟ΍ ϲϟ· ϭ΃ ϡΎϣϷ΍ ϲϟ· ϡγΟϟΎΑ ϑΫϗ΍  

΃ (  :  υΣϼΗ ΍ΫΎϣ ....................................................................................................................................  

Ώ ( : ΞΗϧΗγΗ ΍ΫΎϣ ................................................................................................................................... 

   
 ** ΕΎϘϳΑρΗ ΩΣ΃ ΔϔϳΫϘϟ΍ ϕϼρ· Ωϧϋ ϊϓΩϣϟ΍ Ω΍ΩΗέ΍  :........................................   ϭ   ...................................... 

** ϡΎϣϷ΍ ϲϟ· ΎϬόϓΩϟ ΔϔϳΫϘϟ΍ ϲϓ έΛ΅Η ϲΗϟ΍ ΓϭϘϟ΍ ................ ϭ ϑϠΧϟ΍ ϲϟ· ϊϓΩϣϟ΍ Ω΍ΩΗέ΍ Γϭϗ  ...............  ϩΎΟΗϻ΍ ϲϓ 

**) ϝϭϷ΍ ΔϠΗϛ ϥΎϣγΟ ϊϓ΍ΩΗ ΍Ϋ· m) ϲϧΎΛϟ΍ ΔϠΗϛϭ (3m : ϥ΄ϓ αϠϣ΃ ΢ργ ϰϠϋ (............................... 

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

 ϊϓΩϣϟ΍ Ω΍ΩΗέ΍ Δϋέγ: 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

 Δϋέγ ϥϭϛΗ (ΔϔϳΫϗ – ϊϓΩϣ) ϡΎυϧ ϲϓ ϥ΃ ΞΗϧΗγ΃ **ϕϼρϹ΍ Ω΍ΩΗέϻ΍ Δϋέγϭ  

 : ΔϔϳΫϘϟ΍ ϲϟ· ΔΑγϧϟΎΑ ίΎϐϟ΍ ΔϛέΣ Δϳϣϛ ϝΎϣϫΈΑ ϩΎΟΗϻ΍ ϲϓ ϥΎΗγϛΎόΗϣ  

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

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

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

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

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

 

1 ϥϛΎγ ϥϭϛϳ ϕϼρϹ΍ ϝΑϗ ΔϔϳΫϘϟ΍ϭ ϊϓΩϣϟ΍ ϥϣ ϥϭϛϣϟ΍ ϡΎυϧϟ΍ - ϭ΃έϔλ ϱϭΎγΗ Ϫϟ ΔϛέΣ Δϳϣϛ  .

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

2. ΔϔϳΫϘϟ΍ ϕϼρϧ΍ Δϋέγ ϥϣ ϝϗ΃ ϊϓΩϣϟ΍ Ω΍ΩΗέ΍ Δϋέγ - 

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

3 . ϡΎϣϷ΍ ϩΎΟΗΎΑ ϊϓΩϣϟ΍ ΓέϭγΎϣ ΝέΎΧ ΔϔϳΫϘϟ΍ ϕϼρ· Ωϧϋ ϑϠΧϟ΍ ϭΣϧ ϊϓΩϣϟ΍ ΩΗέϳ -
............................................................................................................................................................. 

4 ΔυϭϔΣϣ ϡΎυϧϟ΍ ΔϛέΣ Δϳϣϛ ϥϭϛΗϭ έϔλ ϱϭΎγΗ ΓέΛ΅ϣϟ΍ ΔϳΟέΎΧϟ΍ ϱϭϘϟ΍ ΔϠλΣϣ ϲϘΑΗ (ΔϔϳΫϗ – ϊϓΩϣ) ϡΎυϧϟ΍ ϲϓ -
............................................................................................................................................................. 

5- ΔϔϳΫϗ ϊϓΩϣ ϡΎυϧϟ΍ ϲϓ ΔϔϳΫϘϟ΍ έΎΟϔϧ΍ ϝϼΧ ϻ ϡΎυϧϟ΍ ϝϘΛ ίϛέϣ ϊοϭϣ έϳϐΗϳ . 

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

 ϝΎΛϣ1 ϥΎΗϳρϘϧ ϥΎΗϠΗϛ : )m1 = 1 kg  –  m2 = 2 kg ( ϥϭϠϳΎϧϟ΍ ϥϣ ρϳΧΑ ϥΎΗρϭΑέϣ 

ϙΎϛΗΣϻ΍ ϡϳΩϋ αϠϣ΃ ϲϘϓ΃ ΢ργ ϲϠϋ ϥΎϋϭοϭϣϭ ΎϣϬϧϳΑ ϙέΑϧί ϥΎρϐοΗϭ ρϳΧϟ΍ ϕέΣ Ωϧϋ 

ϱϭ ϙέΑϧίϟ΍ έέΣΗϳΩϙέΣΗΗϓ ϥϳΗϠΗϛϟ΍ ϊϓ) (m1ΔϋέγΑ  (V1
' =1.8 m/s) ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϠϋ 

ϙέΣΗΗ ΎϣϧϳΑ ΏΟϭϣϟ΍ ϩΎΟΗϻΎΑ) (m2ΔϬΟΗϣ ΔϋέγΑ ) V2
'( . 

 ΃( ϙΗΑΎΟ΃ ϝϠϋ ˮ ΔυϭϔΣϣ ϡΎυϧϟ΍ ΔϛέΣ Δϳϣϛ ϝϫ  :......................................................................................... 

Ώ( ΔϬΟΗϣϟ΍ Δϋέγϟ΍ ΏγΣ΃ )V2
'( ˱ΎϫΎΟΗ΍ϭ ˱΍έ΍ΩϘϣ : 

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

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

 ϝΎΛϣ2  ϪΗϠΗϛ ϝΟέ ϑϘϳ :)kg (76 ϪΗϠΗϛ ϲϓΎρ ϲΑηΧ Ρϭϟ ϲϠϋ ) (45 kg  ϩΎΟΗΎΑ ϲΑηΧϟ΍ ΡϭϠϟ΍ ϥϋ ΍ΩϳόΑ ΎρΧ ϡΛ

 ΔϋέγΑ ΔγΑΎϳϟ΍s)/ (2.5 m .ϲΑηΧϟ΍ ΡϭϠϟ΍ Δϋέγ ώϠΑΗγ ϡϛ:  

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

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                              ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                  έηϋ ϲϧΎΛϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ2018 / 2019 ϡ  

΍ : ΦϳέΎΗϟ....... / ....... / .............           

                                        ΔϳϠΧ΍Ωϟ΍ ΓϭϘϠϟ ΔΑγϧϟΎΑ ΔϠϣϬϣ ΓέΛ΅ϣϟ΍ ΔϳΟέΎΧϟ΍ ΓϭϘϟ΍ ϥϭϛΗ Γέϳλϗ Δϳϧϣί ΓέΗϔϟ ϥϳϣϳγΟ ϥϳΑ ϡΗΗ ΔϳϠϣϋ

 ΔϧέΎϘϣϟ΍ ϪΟϭ)  ϥέϣϟ΍ ϡΩΎλΗϟ΍ Δϧϭέϣϟ΍ ϡΎΗ ( )  ϥέϣϼϟ΍ ϡΩΎλΗϟ΍  ˱ΎϳϠϛ ϥέϣϼϟ΍ ( 
 ϝΎΛϣ.................................................. .................................................. 

 ϑϳέόΗϟ΍
ϡΎυϧϠϟ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϥϭϛΗ ϡΩΎλΗ 

 Γέ΍έΣ Ωϟϭϳ ϻϭ ϩ΅ηΗ ΞΗϧϳ ϻϭ ΔυϭϔΣϣ

ϥέϣϼϟ΍  ϡΩΎλΗϟ΍ : 
 ΔυϭϔΣϣ έϳϏ ϡΎυϧϠϟ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϥϭϛΗ ϡΩΎλΗ

 ϩ΅ηΗ ΙΩΣϳϭ Γέ΍έΣϟ ˯ίΟ ϝϭΣΗϳϭ
 ˱ΎϳϠϛ ϥέϣϼϟ΍  ϡΩΎλΗϟ΍ : 

 ˱Ύόϣ ϥΎϣγΟϟ΍ Ϫϳϓ ϡΣΗϠϳ ϡΩΎλΗ 
 ΓΩΣ΍ϭ ΔϋέγΑ ϥΎϛέΣΗϳϭ

 ΔϛέΣϟ΍ ΔϗΎρ υϔΣ.................................................. .................................................. 

 ΔϛέΣϟ΍ ΔϗΎρ ΔϟΩΎόϣ2
22

2
11

2
22

2
11

fi

v'
2

1
v'

2

1
v

2

1
v

2

1

KEKE                   

mmmm +=+

=
 





 +−



 +=

=∆

2
22

2
11

2
21

if

v
2

1
v

2

1
)v'm(

2

1
  

 KE-KE   KE  

mmm
 

 ΔϛέΣϟ΍ Δϳϣϛ υϔΣ.................................................. .................................................. 

 ΔϛέΣϟ΍ Δϳϣϛ ΔϟΩΎόϣ22112211 v'v'vv  mmmm +=+ )v'(vv 212211 mmmm +=+ 

 ϩϭηΗ ΙϭΩΣ.................................................. .................................................. 
 Γέ΍έΣ ΩϟϭΗ.................................................. .................................................. 

 ϥϳϣϳγΟϟ΍ ΔϛέΣ
 ϡΩΎλΗϟ΍ ΩόΑ.................................................. 

ϥέϣϼϟ΍  ϡΩΎλΗϟ΍ : 
 ..................................................

 ˱ΎϳϠϛ ϥέϣϼϟ΍  ϡΩΎλΗϟ΍ : 

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

 Δϋέγ ΏΎγΣ
 ΩόΑ ϥϳϣγΟϟ΍

 ϡΩΎλΗϟ΍

 : ϝϭϷ΍ ϡγΟϟ΍ Δϋέγ

)m(m

)vm(mv2m
v'

21

12122
1 +

−+
= 

 :  ˱Ύόϣ ϥϳϣγΟϟ΍ Δϋέγ

)m(m

vmvm
v'

21

2211

+
+

= 

 : ϲϧΎΛϟ΍ ϡγΟϟ΍ Δϋέγ

)m(m

)vm(mv2m
v'

21

22111
2 +

−−
= 

  
  
1 έΟϔϧϣϟ΍ ϡΎυϧϟ΍ έΑΗόϳ -ϭ  ϻϭίόϣ ΎϣΎυϧ ΔϣΩΎλΗϣϟ΍ ϡΎγΟϷ΍ ϭ΃ ΔϛέΣ Δϳϣϛϝ ϡΩΎλΗϟ΍ ΔϳϠϣϋ ΙϭΩΣ Ωϧϋ ΔυϭϔΣϣ ϡΎυϧϟ

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

2 . ϥέϣϼϟ΍ ϡΩΎλΗϟ΍ ϲϓ ϥϳϣγΟ ΔϠϣΟ ΔϛέΣ ΔϗΎρ ϲϓ ΩϘϓ ΙΩΣϳ -
............................................................................................................................................................. 

3 . ˱Ύϧέϣ ˱ΎϣΩΎλΗ έΑΗόϳ ρΎρϣϟ΍ ϥϣ ϥϳΗέϛ ϡΩΎλΗ -
............................................................................................................................................................. 

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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                             Δόϳέγϟ΍ ϑ΋΍ΫϘϟ΍ Δϋέγ αΎϳϘϟ ϡΩΧΗγϳ ίΎϬΟ 

  ϲϠϋ ϲϓΫϘϟ΍ ϝϭΩϧΑϟ΍ ϝϣϋ ΃ΩΑϣ ϡϭϘϳ  **.................................    ϭ...........................   

 

 ** ϡΩΎλΗϟ΍ ϝΑϗ ΎϧϛΎγ ϝϭϷ΍ ϡγΟϟ΍ ϥΎϛ ΍Ϋ· ϱ΃)v1 = 0( : ϥ΄ϓ 

    ΃( : Δϗϼόϟ΍ ϥϣ ΏγΣΗ ϡΩΎλΗϟ΍ ΩόΑ ϝϭϷ΍ ϡγΟϟ΍ Δϋέγ      .................................   

    Ώ(  : Δϗϼόϟ΍ ϥϣ ΏγΣΗ ϡΩΎλΗϟ΍ ΩόΑ ϲϧΎΛϟ΍ ϡγΟϟ΍ Δϋέγ  .................................   

** ϡΩΎλΗϟ΍ ϝΑϗ ΎϧϛΎγ ϲϧΎΛϟ΍ ϡγΟϟ΍ ϥΎϛ ΍Ϋ·  ϱ΃(v2 = 0) : ϥ΄ϓ 

    ΃( : Δϗϼόϟ΍ ϥϣ ΏγΣΗ ϡΩΎλΗϟ΍ ΩόΑ ϝϭϷ΍ ϡγΟϟ΍ Δϋέγ       .................................   

    Ώ(  : Δϗϼόϟ΍ ϥϣ ΏγΣΗ ϡΩΎλΗϟ΍ ΩόΑ ϲϧΎΛϟ΍ ϡγΟϟ΍ Δϋέγ    .................................   

 ** ΍Ϋ· ΔϛέΣΗϣϟ΍ ΔϠΗϛϟ΍ ΕϧΎϛ)(m1 ΔϧϛΎγϟ΍ ΔϠΗϛϟ΍ ϥϣ έΑϛ΃ )(m2ϩΎΟΗΎΑ ϡΩΎλΗϟ΍ ΩόΑ ϥΎΗϠΗϛϟ΍ ϙέΣΗΗγ    ............... 

  **΍Ϋ· ΔϛέΣΗϣϟ΍ ΔϠΗϛϟ΍ ΕϧΎϛ )(m1 ΔϧϛΎγϟ΍ ΔϠΗϛϟ΍ ϥϣ έϐλ΍ )(m2 ΔϠΗϛϟ΍ ΩΗέΗγ )m1 (ϩΎΟΗΎΑ αϛϋ ................... 

 ΔϠΗϛϟ΍ ϙέΣΗΗ Ύϣϳϓ     )m2 ( ϩΎΟΗΎΑ ............... 

 ΕϧΎϛ ΍Ϋ· **)m1 = m2( ϭ ΢ΑλΗ ϡΩΎλΗϟ΍ ΩόΑ ϲϟϭϷ΍ ΔϠΗϛϟ΍ ϥ΃ ΩΟϧ ΔϧϛΎγ ΔϳϧΎΛϟ΍ ΔϠΗϛϟ΍ ............... 

ϱϭΎγΗ ΔϬΟΗϣ ΔϋέγΑ ΔϳϧΎΛϟ΍ ΔϠΗϛϟ΍ ϙέΣΗΗ Ύϣϳϓ       ϲϟϭϷ΍ ΔϠΗϛϟ΍ Δϋέγ...............   

     ϥϣ ΎϳϠϛ ΕϠϘΗϧ΍ ΔϛέΣϟ΍ Δϳϣϛ ϥ΃ ΞϧΗγϧ ϲϟΎΗϟΎΑϭ.......................  ϲϟ·....................... 

ΔΟϳΗϧ ϡΎυϧϟ΍ ϲϓ ΔϳϠΧ΍Ωϟ΍ ϱϭϘϟ΍ **  ......................................................................... 

ΎϣϫΩΣ΍ ΔϠΗϛ ΕϧΎϛϭ ϥϳγϛΎόΗϣ ϥϳϫΎΟΗ΍ ϲϓ ΎϛέΣΗϓ ΞϟίΗϟ΍ ΔϟΎλ ϲϓ ΎϧΎϛ ΎϣΩϧϋ ϥΎϘϳΩλ ϊϓ΍ΩΗ **(50 kg)   ϙέΣΗϭ 

 ΔϋέγΑ  (3 m/s) έΧϷ΍ ΔϠΗϛϭ)(75 kg ΔϋέγΑ ϙέΣΗϭ  (2 m/s) ˱Ύόϣ ϥϳϘϳΩλϟ΍ ΔϛέΣ Ϫϳϣϛ ϲϓ έϳϐΗϟ΍ ϥΎϓ......... 
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΍ : ΦϳέΎΗϟ....... / ....... / .............       
 ϝΎΛϣ1:   ΎϬΗϠΗϛ ϩέϳΑϛ Δϛϣγ)5 kg( ΔϋέγΑ ϙέΣΗΗ) s/m (1 ΎϬΗϠΗϛ ΔϧϛΎγ Γέϳϐλ Δϛϣγ ϩΎΟΗΎΑ )kg 1(: ΏγΣ΃ .  

΃  ( Γέϳϐλϟ΍ Δϛϣγϟ΍ ΎϬϋϼΗΑ΍ ΩόΑ ΓέϳΑϛϟ΍ Δϛϣγϟ΍ Δϋέγ: 

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

Ώ(ΔϋέγΑ ΓέϳΑϛϟ΍ Δϛϣγϟ΍ ϩΎΟΗ΍ αϛόΑ ΢ΑγΗ Γέϳϐλϟ΍ Δϛϣγϟ΍ ΕϧΎϛ ϝΎΣ ϲϓ ΓέϳΑϛϟ΍ Δϛϣγϟ΍ Δϋέγ  (4 m/s) 

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

 ϝΎΛϣ2 ϲϟϭϷ΍ ϪϠΗϛ ϥΎΗέϛ : m1 = 200 g)(  ΔϳϧΎΛϟ΍ ΔϠΗϛϭ)m2 = 400 g  (ϥΎΗϘϠόϣ 

ϥΎΗϧίΗϣϭ ρϳΧ ϝϛ ϝϭρ ϥϳϳρϳΧΑ) (1 m έϛϟ΍ ΕΑΣγ νόΑϟ΍ ΎϣϬοόΑ ΏϧΎΟΑΓ ΔϳϧΎΛϟ΍  

 Δϳϭ΍ί ϊϧλϭ ˱΍ΩϭΩηϣ ρϳΧϟ΍ ϲϘΑ ΙϳΣΑ)60o(ϥϣ ϙέΣΗϠϟ ΕϛέΗϭ ϱΩϭϣόϟ΍ ρϳΧϟ΍ ϊϣ  

ϥϭϛγϟ΍  ϩέϛϟ΍ ϭΣϧ )m1(ΔϧϛΎγϟ΍  . : ΏγΣ΃ ΃ (  Γέϛϟ΍ Δϋέγ)m2 ( ϡΩΎλΗϟ΍ ΔυΣϟ ϝΑϗ     
........................................................................................................................................................... 

Ώ( ϥέϣ ϡΩΎλΗϟ΍ ϥ΃ ν΍έΗϓΎΑ ϡΩΎλΗϟ΍ ΩόΑ ϥϳΗέϛϟ΍ Δϋέγ : 

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

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

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

Ν( ϡΩΎλΗϟ΍ ΩόΑ ϥϳΗέϛϟ΍ ϼϛ Ϫϳϟ· ϝλΗγ ϱΫϟ΍ ΎϣϬϳϠϘΛ ίϛέϣΑ έΎϣϟ΍ ϲόΟέϣϟ΍ ϱϭΗγϣϟ΍ ϥϋ ωΎϔΗέϻ΍ : 

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

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

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

 ϝΎΛϣ3 :  ΎϬΗϠΗϛ ΔΗϣλϣ ΔϳΩϳΩΣ Γέϛ)2.5 kg (  Ϫϟϭρ ΩΩϣΗϳ ϻ ϥίϭϟ΍ ϡϳΩϋ ρϳΧΑ ΔρϭΑέϣ

100 cm)(ΕΑΣγϭ αϠϣ΃ ΢ργ ϕϭϓ ϲγ΍έ ϝϛηΑ έΧϷ΍ ϪϓέρΑ ΕΑΛϣϭ  ΏΣλϳϟ Γέϛϟ΍ 

 ˱Ύϧέϣ ΎϣΩΎλΗ ϡΩρλΗϟ ϥϭϛγϟ΍ ϥϣ ϙέΣΗΗϟ ΕϛέΗϭ ˱΍ΩϭΩηϣ ΎϳϘϓ΃ ϝΑΣϟ΍ ϥϛΎγ ϱΩϳΩΣ ΏόϛϣΑ 

ϪΗϠΗϛ ) 5 kg : ΏγΣ΃ . ( ΃ (  ΏόϛϣϟΎΑ ΎϬϣ΍Ωρλ΃ ΔυΣϟ ϝΑϗ Γέϛϟ΍ Δϋέγ: 

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

Ώ( ϡΩΎλΗϟ΍ ΩόΑ ΓέηΎΑϣ Ώόϛϣϟ΍ϭ Γέϛϟ΍ Δϋέγ ΏγΣ΃ : 

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

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

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

L 
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 ϝΎΛϣ4 ΎϣΩΎλΗ ϥΎϣΩΎλΗΗ ϝΎλϠλϟ΍ ϥϣ ϥΎΗέϛ : ΎϧέϣϷϲϟϭϷ΍ ΔϠΗϛ ΎϳϠϛ (0.5 kg) ϙέΣΗΗϭ ϥϳϣϳϠϟ  ΔϋέγΑ )4 m/s(  

ϭΎϬΗϠΗϛ ΔϳϧΎΛϟ΍ Γέϛϟ΍ (0.25 kg) ΔϋέγΑ έΎγϳϟ΍ ϭΣϧ ϙέΣΗΗϭ ) (3 m/s. ΏγΣ΃:     

΃(   ϡΩΎλΗϟ΍ ΩόΑ ϡΎυϧϟ΍ Δϋέγ:                
......................................................................................................................................................... 

Ώ( ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ έ΍ΩϘϣ ϲϓ έϳϐΗϟ΍ έ΍ΩϘϣ ΏγΣ΃ :  

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

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

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

 ϝΎΛϣ5 ΎϬΗϠΗϛ ΔλΎλέ ΕϘϠρ΃ : (20 g) ϪΗϠΗϛ ϥϛΎγ ϲϓΫϗ ϝϭΩϧΑ ϲϠϋ 5 kg)(ϊϔΗέΎϓ  

ΔϓΎγϣ )(10 cm ϪϠΧ΍Ω ϲϓ ΔλΎλέϟ΍ Εέίϐϧ΍ ΎϣΩόΑ ϲϘϓϷ΍ ϱϭΗγϣϟ΍ ϥϋ: ΏγΣ΃ .  

΃(   ˱Ύόϣ ϥϳϣϳγΟϟ΍ ΔϠϣΟ Δϋέγ: 

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

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

Ώ(  ΎϬϗϼρ΃ Ωϧϋ ΔλΎλέϟ΍ Δϋέγ: 

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

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

Ν( (ΓΩΩΑϣϟ΍ ΔϗΎρϟ΍) ΔϛέΣϟ΍ ΔϗΎρ ϲϓ ΩϘϔϟ΍ : 

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

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

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

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

Ω( ωϭϧ ΩΩΣ ϡΩΎλΗϟ΍ ΏΑγϟ΍ έϛΫ ϊϣ . : 

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

 ϝΎΛϣ6:   ΕϘϠρ΃ ΎϬΗϠΗϛ ΔλΎλέ)200 g (ΔϋέγΑ) 140 m/s( ϰϠϋ 

ϪΗϠΗϛ ΏηΧϟ΍ ϥϣ ϙϳϣγ Ρϭϟ) 6.5 Kg (ΔλΎλέϟ΍ ΕέϘΗγ΍ ΍ΫΈϓ ϥϛΎγ 

αϠϣ΃ ϲϘϓ΃ ΢ργ ϰϠϋ ΔϋϭϣΟϣϟ΍ ΕϛέΣΗϭ ΏηΧϟ΍ Ρϭϟ ϝΧ΍Ω.   

 ΏγΣ΃ Δϋέγ : ϡΩΎλΗϟ΍ ΩόΑ ϥϳΗϠΗϛϟ΍ ϥϣ ϑϟ΅ϣϟ΍ ϡΎυϧϟ΍
........................................................................................................................................................... 

........................................................................................................................................................... 
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 ˱ΎϳϘϓ΃ ϡγΟ ΔΣ΍ί· ϲϓ Γϭϗ ϪϟΫΑΗ ϱΫϟ΍ ϝϐηϟ΍ F.dcosșd.FW ==


 

 ˱Ύϳγ΃έ ϪΗΣ΍ί· Ωϧϋ ϡγΟ ϥίϭ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ mghWw = 

ϥέϣ νΑΎϧ ϲϓ ΔϘϠόϣ ΔϠΗϛ ϥίϭ ϥϋ ΞΗΎϧϟ΍ ϝϐηϟ΍ 2.
2

1

2

1
XKXFW ∆=∆= 

ΔϗΎρϟ΍ΔϳϛέΣϟ΍  ϡγΟϠϟ 2mV
2

1
KE = 

ΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ mghPEg = 

 Δϧέϣϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍2.
2

1

2

1
XKXFPEe ∆=∆= 

ΔϳϛέΣϟ΍ ϪΗϗΎρ ΔϟϻΩΑ ϡγΟϟ΍ Δϋέγ 
m

2KE
v = 

 ϡγΟϟ Δϳ΋ΎϬϧϟ΍ Δϋέγϟ΍ Δϳγ΍έϟ΍ ΔΣ΍ίϹ΍ ΔϟϻΩΑ2g.hv = 

ϡγΟϠϟ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍ PEKEME += 

 ϡγΟϠϟ ΔϳϠϛϟ΍ ΔϗΎρϟ΍UMEE += 

ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ϭ ϝϐηϟ΍ Δϗϼϋ KEW ∆= 

ϭ ϝϐηϟ΍ ΔϗϼϋΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ PE∆−=WW 
ϭ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ΔϗϼϋΔϳϠϗΎΛΗϟ΍ ΔϧϣΎϛϟ΍ ΔϗΎρϟ΍ KEPE ∆−=∆ 

 ρϳγΑϟ΍ ϝϭΩϧΑϠϟ ΔϳϛϳϧΎϛϳϣϟ΍ ΔϗΎρϟ΍)cosșmgL(1mv
2

1
ME 2 −+= 

 Δϳ΋ΎϬϧϟ΍ Δϋέγϟ΍ ϝϭΩϧΑϠϟ  έ΍έϘΗγϻ΍ ϊοϭϣ Ωϧϋ )cos-2gL(12ghv θ== 
 

  ( αϠϣ΃ ΢ργ ) ϙΎϛΗΣϻ΍ ΏΎϳϏ ϙΎϛΗΣϻ΍ ΩϭΟϭ  ( ϥηΧ ΢ργ )

 ϲϓ έϳϐΗϟ΍ 

ΔϗΎρϟ΍ ΔϳϛϳϧΎϛϳϣϟ΍  

ME  =  0     ǻ 
MEi  =  MEf 

KE i + PEi  =  KE f + PEf 

ME  ≠  0         ǻ 

MEf  -  MEi  = - f d        

(KE f + PEf) - ( KE i + PEi) = - f d  

 ϲϠϛϟ΍ ϝϐηϟ΍
Ww  =  ±  m g h 

Wf  =  0 

WT =  Ww  

Ww  =  ±  m g h 

Wf  =  - f d 

WT =  Ww +  Wf 
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( ϥ΍έϭΩϟ΍ ϡίϋ ) ΓϭϘϟ΍ ϡίϋ θτ sinFddF =×=


 

Ν΍ϭΩίϻ΍ ϡίϋ dFC


×= 

ΔϧίΗϣϟ΍ ϡϭίόϟ΍ WCAWC ... ττ 
= 

 ϲϧ΍έϭΩϟ΍ ϲΗ΍Ϋϟ΍ έϭλϘϟ΍ ) ϱί΍ϭϣϟ΍ έϭΣϣϟ΍ Δϳέυϧ (2
0 md + I = I 

 

 

)   (  

ΔΣ΍ίϹ΍Δϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ϲϓ  N
r

S
.2πθ == 

Δϋέγϟ΍ Δϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ϲϓ ʌf2
T

2ʌ
r

vȦ === 

ΔϠΟόϟ΍Δϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ϲϓ  
2ș

ȦȦ
t

ȦȦ
I

Ĳ
r

aș
2
0

2
0 −
=

−
===′′ 

ΓϭϘϟ΍ ϡίϋΔϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ϲϓ  Ĳ = I . ݇"  = F . r 

ϝϐηϟ΍Δϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ϲϓ  W = Ĳ . ݇ 

ΔϛέΣϟ΍ ΔϗΎρΔϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ϲϓ  KE = ½ I Ȧ2 
ΓέΩϘϟ΍Δϳϧ΍έϭΩϟ΍ ΔϛέΣϟ΍ ϲϓ  P = Ĳ . Ȧ 

ΔϛέΣϟ΍ ΕϻΩΎόϣΔϳϧ΍έϭΩϟ΍  
Ȧ = Ȧ0 + ݇ " t 
Ȧ2 = Ȧ0

2 + 2݇ " ݇ 
݇ ½ + Ȧ0t = ڧ "t 2   

  

 ΔϳρΧϟ΍ ΔϛέΣϟ΍ Δϳϣϛ v . mP


= 

 ϡγΟϟ΍ ϩΎϘϠΗϳ ϱΫϟ΍ ϊϓΩϟ΍V . mt . FI ∆=∆=∆=


P 

 ΔϔϳΫϘϠϟ ϕϼρϹ΍ Δϋέγϭ ϊϓΩϣϠϟ Ω΍ΩΗέϻ΍ Δϋέγ'
22

'
1 .vm .vm

1
−= 

 

 

 )  ϥέϣϟ΍ ϡΩΎλΗϟ΍ Δϧϭέϣϟ΍ ϡΎΗ ( )  ϥέϣϼϟ΍ ϡΩΎλΗϟ΍  ˱ΎϳϠϛ ϥέϣϼϟ΍ ( 

 ΔϛέΣϟ΍ ΔϗΎρfi KEKE = 



 +−



 +=∆ 2

22
2
11

2
21 v

2

1
v

2

1
)v'm(

2

1
   KE  mmm

 

Δϋέγ  ϥϳϣγΟϟ΍ 

 ϡΩΎλΗϟ΍ ΩόΑ
)m(m

)vm(mv2m
v'

21

12122
1 +

−+
= 

)m(m

)vm(mv2m
v'

21

22111
2 +

−−
= 

)m(m

vmvm
v'

21

2211

+
+

= 

 


