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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

 : 

 ) αέΩϟ΍1 -1(   :

 ΔϧέΎϘϣϟ΍ ϪΟϭ ( ΔϳγΎϳϘϟ΍ ) ΔϳΩΩόϟ΍ ΕΎϳϣϛϟ΍ ΔϬΟΗϣϟ΍ ΕΎϳϣϛϟ΍

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

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

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

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

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

 ΔϣΩΧΗγϣϟ΍ ΔϳΑΎγΣϟ΍ ΕΎϳϠϣόϟ΍............................................... ............................................... 

 ) ϝΛϣ ϡϬγ Ϫϗϭϓ ϊοϭϳ ϑέΣΑ ΔϬΟΗϣϟ΍ Δϳϣϛϟ΍ ΏΗϛΗ ** V


 (  

                   ΔϛέΣϟ΍ ΔϳΎϬϧ ΔρϘϧ ϲϟ· ΔϛέΣϟ΍ Δϳ΍ΩΑ ΔρϘϧ ϥϳΑ ΔϓΎγϣ έλϗ΍

 ΔϧέΎϘϣϟ΍ ϪΟϭ ΓέΣϟ΍ ΕΎϬΟΗϣϟ΍ ΓΩϳϘϣϟ΍ ΕΎϬΟΗϣϟ΍

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

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

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

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

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

                               

1 - . ΩϳϘϣ ϪΟΗϣ ΓϭϘϟ΍ ΎϣϧϳΑ έΣ ϪΟΗϣ ΔΣ΍ίϹ΍
  .......................................................................................................................................................... 

 ϝΎΛϣ1: ) ΔϬΟΗϣ ΔϋέγΑ έϳγΗ ΓέΎϳγ smV / 101 =


  ϩΎΟΗ΍ ϲϓ ( 

 ) Δϳϭ΍ίΑ ϝΎϣηϟ΍ ϕέη 30O : ϲϠϳ Ύϣϋ ΏΟ΃ . ( 

΃ ) ˱ΎϳϧΎϳΑ ϝΛϣ (1V


) ϡγέ αΎϳϘϣ ˱ΎϣΩΧΗγϣ (1 cm) ϝϛϟ (5 m/s (:  

Ώ)  ϪΟΗϣϟ΍ ϥϋ ˱ΎϳοΎϳέ έΑϋ (1V


 : (.......................................... 

) ˱ΎϳϧΎϳΑ ϝΛϣ (Ν  12  2VV


−= ϡγέϟ΍ αΎϳϘϣ αϳϔϧ ˱ΎϣΩΧΗγϣ  ( : 

Ω) ϪΟΗϣϟ΍ ϥϋ ˱ΎϳοΎϳέ έΑϋ (2V


: (  .......................................... 

 ϝΎΛϣ2:  ϥϣ ΔϣΩΎϘϟ΍ ΡΎϳέϟ΍ Δϋέγ ϥ΃ ΔϳϭΟϟ΍ ΩΎλέϷ΍ Γέηϧ ϲϓ Ωέϭ  

 ) ϱϭΎγΗ ϝΎϣηϟ΍ 60 km / h  Δϋέγϟ΍ ϩΫϫ ϝΛϣ (  ˱ΎϳϧΎϳΑ  -  ˱ΎϳοΎϳέ . 

 :  ˱ΎϳϧΎϳΑ..................................................................................... 

: ΎϳοΎϳέ ...................................................................................    

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

1V


 

2V


V

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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

                    ϩΎΟΗϻ΍ϭ έ΍ΩϘϣϟ΍ ϱϭΎγΗ ρέηΑ ϥΎϳϭΎγΗϣ ϥΎϧϭϛϳ ϥΎϬΟΗϣϟ΍

                ) ϱϭΎγΗ ΔϳΩΩϋ ΔϋέγΑ ˱ϻΎϣη ΓέΎϳγ έϳγΗ80 km / hΎϣϧϳΑ (   ˱ΎΑϭϧΟ ϱέΧ΃ ΓέΎϳγ έϳγΗ 

              ) ΔϋέγΑ 80 km/h ˮ ΍ΫΎϣϟϭ ˮ ϥΎΗϳϭΎγΗϣ ϥΎΗϬΟΗϣϟ΍ ΎϣϬΗϋέγ ϝϫ . (

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

                                                 ΔϠλΣϣϟ΍ ϲϣγϳ ΩΣ΍ϭ ϪΟΗϣΑ έΛϛ΃ ϭ΃ ϥϳϬΟΗϣ ϥϋ ΔοΎόΗγϻ΍ ΔϳϠϣϋ

: ΔϳΑΎγΣϟ΍ ΔϘϳέρϟΎΑ ΔϠλΣϣϟ΍ ΏΎγΣ :  ˱ϻϭ΃ 

 
 

: ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ΏΎγΣϟ 

 

) ΙϳΣڧϥϳΑ Δϳϭ΍ίϟ΍ ϲϫ ( ϲϠϳΫ  ϥϳϬΟΗϣϟ΍ ϭĮ)) ΔϠλΣϣϟ΍ ϝϳϣ Δϳϭ΍ί ϲϫ (R


) ϪΟΗϣϟ΍ ϊϣ (A


 ( 

 

΃   ) : ΩΣ΍ϭ ϩΎΟΗ΍ ϲϓ ϭ ϥϳϳί΍ϭΗϣ ϥϳϬΟΗϣ ΔϠλΣϣ ( = 0  ( ڧ

 ** Δϗϼόϟ΍ ϥϣ ΔϠλΣϣϟ΍ ΏγΣΗ :................................................. 

 ** ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ϥϭϛϳ : ......................................................... 

 ) : ϥϳγϛΎόΗϣ ϭ ϥϳϳί΍ϭΗϣ ϥϳϬΟΗϣ ΔϠλΣϣ (Ώ  = 180o  ( ڧ 

 ** Δϗϼόϟ΍ ϥϣ ΔϠλΣϣϟ΍ ΏγΣΗ :................................................ 

 ** ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ϥϭϛϳ :......................................................... 

 ) : ϥϳΩϣΎόΗϣ ϥϳϬΟΗϣ ΔϠλΣϣ (Ν = 90o   ( ڧ

 ** Δϗϼόϟ΍ ϥϣ ΔϠλΣϣϟ΍ ΏγΣΗ :................................................ 

 ** ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ϥϭϛϳ :......................................................... 

 ) Δϳϭ΍ί ΎϣϬϧϳΑ ϭ ϥϳϳϭΎγΗϣ ϥϳϬΟΗϣ ΔϠλΣϣ (Ω = 120o  ( ڧ 

 ** Δϗϼόϟ΍ ϥϣ ΔϠλΣϣϟ΍ ΏγΣΗ :................................................ 

 ** ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ϥϭϛϳ :......................................................... 

  

V1 

V2 

( ΕΎϬΟΗϣϟ΍ ΏϳϛέΗ ) ΕΎϬΟΗϣϟ΍ ϊϣΟ 

: ϝ΍΅γ 

θcos222 ABBABAR ++=+=


 

R

B θα sin
sin =

 

F1 

F2 

FT 

( ΃ ) 

F1 

F2 

FT 

( Ώ ) 

( Ω ) 

  

Į 

F2 

F1 

FT 

F2 

F1 

FT 
( Ν ) 

  

Į 

B  

A 

 

R 

 

 צ
Į 

 ΕΎϬΟΗϣϟ΍ ϊϣΟΑ ΔλΎΧ ΕϻΎΣ
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ΦϳέΎΗϟ΍ :  ..... / ...... / .........                            

 : ( ωϼοϷ΍ ϱί΍ϭΗϣ ) ϭ΃ ( ΔϳγΩϧϬϟ΍ ) ΔϳϧΎϳΑϟ΍ ΔϘϳέρϟ΍ :  ˱ΎϳϧΎΛ
1 Δϳϭ΍ίϟ΍ ϥϭϛΗ ΙϳΣΑ ΏγΎϧϣ ϡγέ αΎϳϘϣΑ ϪΟΗϣ ϝϛ ϝΛϣϧ -ڧΎϣϬϧϳΑ  

2 ϥϳϬΟΗϣϟ΍ ˯ΎϘΗϟ΍ ΔρϘϧ ϥϣ ϩέρϗ ϡγέϧ ϭ ωϼοϷ΍ ϱί΍ϭΗϣ ϝϣϛϧ -

3  ϡγέϟ΍ αΎϳϘϣΑ ΞΗΎϧϟ΍ Ώέοϧ ϭ ωϼοϷ΍ ϱί΍ϭΗϣ έρϗ ϝϭρ αϳϘϧ -

  ΔϠλΣϣϟ΍ έ΍ΩϘϣ ϭϫ ϥϭϛϳϓ    

4 Δϳϭ΍ίϟ΍ αΎϳϘΑ ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ΩΟϧ -Į  

  

1  . ΔϳΎϬϧϟ΍ ΔρϘϧ Ϫγ΃έϭ Δϳ΍ΩΑϟ΍ ΔρϘϧ ϪϠϳΫ ϱΫϟ΍ ϪΟΗϣϟ΍ ϥϭϛΗ ΔϠλΣϣϟ΍ϭ  ϝϳΫΑ ˱Ύγ΃έ ϡγέΗ ΕΎϬΟΗϣϟ΍ -

2. ϝϭϷ΍ ϪΟΗϣϟ΍ϭ  ΔϠλΣϣϟ΍  ϥϳΑ  Δϳϭ΍ίϟ΍ αΎϳϘΑ ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ΩΟϧ - 

 

 

 

 

 

 

1)  ϲϫΎΟΗϻ΍ ϊϣΟϟ΍ ϊϣ ϱΩΩόϟ΍ ϊϣΟϟ΍ ϱϭΎγΗϳ  -BABA +=+


ϥϳϬΟΗϣϟ΍ ϥϭϛϳ ΎϣΩϧϋ  ( .............................. 

2ϥϳϬΟΗϣϟ΍ ϥϭϛϳ ΎϣΩϧϋ ΔϠλΣϣ ϝϗ΃ ϥϭϛΗ -    .......................ϥϳϬΟΗϣϟ΍ ϥϭϛϳ ΎϣΩϧϋ ΔϠλΣϣ έΑϛ΃ϭ .................... 

3  ΕΩ΍ί ΎϣϠϛ ϥϳϬΟΗϣϟ΍ ϥϳΑ ΔϠλΣϣϟ΍ ϝϘΗ - .............................. 

4ϱϭΎγΗ ˱ΎϳϧΎϳΑ ϥϳϬΟΗϣ ΔϠλΣϣ -     .....................  ωϼοϷ΍ ϱί΍ϭΗϣ

5ϲϫ ϥϳϬΟΗϣ ΔϠλΣϣ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ - :  1 -................................       2- ...................................      

6  ϱϭΎγϳ ϝϔϘϣϟ΍ ϊϠοϣϟ΍ ΔϠλΣϣ -  ..................... 

7 ϥϣ ΃ΩΑΗ ΔϠλΣϣϟ΍ - ....... ˰˰˰Α ϲϬΗϧΗϭ ϝϭϷ΍ ϪΟΗϣϟ΍ ........ έϳΧϷ΍ ϪΟΗϣϟ΍ 

8 - ΔϳϠϣϋ ΕΎϬΟΗϣϟ΍ ϊϣΟ ΔϳϠϣϋ  ............ΙϳΣ) ABBA


+=+( 

9 : ΔϳϟΎΗϟ΍ ϝΎϛηϷ΍ ϥϣ ϝϛη ϝϛ ϲϓ ΔϠλΣϣϟ΍ ΏγΣ΃ -

 

 

 

ΕΎϬΟΗϣ ΓΩϋ ϊϣΟ 

 צ

Į 

F2 

F1 

FT 

 

F2 

F1 F3 

+ = + F2 

F1 

F3 

 

C


 

A


 

B


 C


 

A


 

B


 

.................=R


   .................=R

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a


 b


 

C 

d 

A B 

        
1 . ϥϳϬΟΗϣϟ΍ αϔϧϟ ΔϠλΣϣϠϟ ϡϳϗ ΓΩϋ ϲϠϋ ϝϭλΣϟ΍ ϥϛϣϳ -

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

2 .  Γέ΋ΎρϠϟ ϙέΣϣϟ΍ ΎϬΑγϛϳ ϲΗϟ΍ Δϋέγϟ΍ ΕΎΑΛ ϥϣ ϡϏέϟ΍ ϲϠϋ ϭΟϟ΍ ϲϓ Γέ΋Ύρ ΎϬΑ ϕϠΣΗ˵ ϲΗϟ΍ Δϋέγϟ΍ έϳϐΗΗ -
............................................................................................................................... 

3 ΔρϘϧ ϥϣ έϬϧϟ΍ έΑόϳ ϥ΃ ΡΎΑγ ϊϳρΗγϳ ϻ -(a) ΔρϘϧ ϲϟ· (b). ϝϛηϟ΍ ϲϓ Ύϣϛ ΓέηΎΑϣ ΓέϭλΑ  

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

  έ΍Ω ΍Ϋ· ϝΑΎϘϣϟ΍ ϝϛηϟΎΑ ϥϳΣοϭϣϟ΍ ϥϳϬΟΗϣϟ΍ ΔϠλΣϣ ϩΎΟΗ΍ϭ έ΍ΩϘϣϟ                      

  ϪΟΗϣϟ΍(b) ρΎϘϧϟΎΑ ˱΍έϭέϣ ΓέϭΩ ϑλϧ d)ˬ (c ϪΟΗϣϟΎΑ ϪϟΎλΗ΍ ΔρϘϧ ϝϭΣ (a)   . 

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

 ϝΎΛϣ1 ϪΗϠΗϛ ϡγΟϟ ΔϠΟόϟ΍ ϪΟΗϣ ΩΟϭ΃ : 2 Kg)(Γϭϗ ϪϳϠϋ έΛ΅Ηϭ  ) 10 N , 60o(  .

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

ϝΎΛϣ 2 :  ϪΗϛϠγ ϱΫϟ΍ έΎγϣϟ΍ ϡγέΑ Γέ΋Ύρϟ ϲϟϵ΍ ΏγΎΣϟ΍ ίΎϬΟ ϡΎϗ 

 ΔϧϳΩϣϟ΍ ϥϣ ΎϬϋϼϗ· ΔυΣϟ ϥϣ Γέ΋Ύρϟ΍(A)ΔϧϳΩϣϟ΍ ϲϓ ΕρΑϫ ϰΗΣ (B)  

 ˱ΎϫΎΟΗ΍ϭ ˱΍έ΍ΩϘϣ Γέ΋ΎρϠϟ ΔϠλΣϣϟ΍ ΔΣ΍ίϹ΍ ΏγΣ΃. ϝΑΎϘϣϟ΍ ϝϛηϟΎΑ Ύϣϛ 

 ϡΩΧΗγϣϟ΍ ϡγέϟ΍ αΎϳϘϣ ϥ΄Α ˱ΎϣϠϋ )1 cm : 300 Km(  

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

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

 ϝΎΛϣ3 ) ϊρϘϳϟ ΏέΎϗ ϙέΣΗ :8 km) ϩΎΟΗΎΑ ( (30O ϕέηϟ΍ ϝΎϣη 

     ) ϡΛ4 kmΏϭϧΟϟ΍ ϲϟ· ( .        ˮ ˱ΎϫΎΟΗ΍ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍ ΏγΣ΃ 

        ˮ ΔϳγΩϧϬϟ΍ ΔϘϳέρϟΎΑ (΃          ˮ ΔϳΑΎγΣϟ΍ ΔϘϳέρϟΎΑ (Ώ    

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

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

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

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

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

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

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

a 

b 

: ΙΩΣϳ ΍ΫΎϣ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

 ϝΎΛϣ4 ) ϥϳϬΟΗϣ ϝϛηϟ΍ ϲϓ :smV / 601 =


) ϭ (smV / 802 =


 ˮ ˱ΎϫΎΟΗ΍ ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍ ΏγΣ΃ . (

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

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

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

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

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

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

 ϝΎΛϣ5 ) ϥϳϬΟΗϣ ϝϛηϟ΍ ϲϓ :smV / 601 =


) ϭ (smV / 802 =


 ˮ ˱ΎϫΎΟΗ΍ ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍ ΏγΣ΃ . (

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

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

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

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

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

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

 ϝΎΛϣ6 )  ΎϣϬΗϣϳϗ ϥϳϬΟΗϣ :NA  20=


  )  ϭ  ( NB  30=


) ΏγΣ΄ϓ . ( BA


+ ˮ ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ϪϫΎΟΗ΍ ϭ (

ϥϳϬΟΗϣϟ΍ ΔϠλΣϣϟ έ΍ΩϘϣ έΑϛ΃ ( ΃ ϥϳϬΟΗϣϟ΍ ) ΩΣ΍ϭ ϩΎΟΗ΍ ϲϓ (  : 

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

ϥϳϬΟΗϣϟ΍ ΔϠλΣϣϟ έ΍ΩϘϣ έϐλ΃ (ΏϥϳϬΟΗϣϟ΍ ) ϥϳγϛΎόΗϣ (  :  

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

 : ϥϳΩϣΎόΗϣ ϥϳϬΟΗϣϟ΍ (Ν 

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

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

 ϝΎΛϣ7  ˮ  ˱ΎϫΎΟΗ΍ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍ ΏγΣ΃ . ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ :

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

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

  ........................................................................................120O 

NF  51 =


NF  52 =


150O 

V2 

V1 

120
O

 

V2 

V1 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

1- ΔϬΟΗϣ Δϳϣϛ × ΔΑΟϭϣ ϪϳΩΩϋ Δϳϣϛ Ώέο   

       ϲϓ ΩϳΩΟ ϪΟΗϣ Ώέοϟ΍ ϝλΎΣ ϥϭϛϳ  ...................... ϩΎΟΗϻ΍

2-ΔϬΟΗϣ Δϳϣϛ × ΔΑϟΎγ ϪϳΩΩϋ Δϳϣϛ Ώέο   

       ϲϓ ΩϳΩΟ ϪΟΗϣ Ώέοϟ΍ ϝλΎΣ ϥϭϛϳ   ...................... ϩΎΟΗϻ΍

3- ΔϬΟΗϣ Δϳϣϛ × ( ΩΣ΍ϭϟ΍ ϥϣ έΑϛ΃ )  ΔϳΩΩϋ Δϳϣϛ Ώέο  

 ΔϳΩΩόϟ΍ Δϳϣϛϟ΍ ΕϧΎϛ ΍Ϋ· ϩΎΟΗϻ΍ έϳϐϳϭ ΞΗΎϧϟ΍ ϪΟΗϣϟ΍ έ΍ΩϘϣ έϳϐϳ     ........  

 

1 - ϥϭϧΎϘϟ΍ ΏγΣϲϧΎΛϟ΍ ϥΗϭϳϧϟ F = m x aϪΟΗϣ Ϫϳϣϛ ΓϭϘϟ΍ έΑΗόΗ . Γ 

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

2 - ϥϭϧΎϘϟ΍ ΏγΣϲϧΎΛϟ΍ ϥΗϭϳϧϟ F = m x a ˱Ύϣ΋΍Ω ΓϭϘϟ΍ ϥϭϛΗ ϲϓ ΔϠΟόϟ΍ ϩΎΟΗ΍ αϔϧ  .

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

 ΕΎϬΟΗϣϟ΍ Ώέο
1 ϱΩΩόϟ΍ Ώέοϟ΍ -

 ( ϲϠΧ΍Ωϟ΍ ) ϭ΃ ( ϲρϘϧϟ΍ ) ϭ΃ ( ϲγΎϳϘϟ΍ )

2 ϲϫΎΟΗϻ΍ Ώέοϟ΍ -

 ( ϲΟέΎΧϟ΍ ) ϭ΃ ( ϲόρΎϘΗϟ΍ )

ΔϳοΎϳέϟ΍ Δϗϼόϟ΍ θcosABBA =⋅


 θsinABBA =×


 

 Ώέοϟ΍ ΞΗΎϧ    

 ϡΩόϧΗ
 ΞΗΎϧϟ΍ Δϣϳϗ  

 έΑϛ΃
 ΞΗΎϧϠϟ Δϣϳϗ  

 ϪΗΎϔλ    

 ϝϣ΍ϭόϟ΍    

   
                            

  

: ϝΎΛϣ) Ύϫέ΍ΩϘϣ Γϭϗ 50 N) ΎϫέΩϗ ϡγΟϠϟ ΔΣ΍ί· ΏΑγΗ (20 mϊϧλΗϭ (ϊϣ   

) Δϳϭ΍ί ΓϭϘϟ΍         60o. (   . ΞΗΎϧϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ ΏγΣ΃  

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

D 

X 

y 

2D 

-2D 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

θcosFXXFW =⋅=


 
ϱΩΩόϟ΍ Ώέοϟ΍ 

F =50 N  

X = 20 m 
60O
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

                             ϥϳϬΟΗϣϟ΍ ϥϋ ΊηΎϧϟ΍ ωϼοϷ΍ ϱί΍ϭΗϣ ΔΣΎγϣ ϱϭΎγϳ ΩϳΩΟ ϪΟΗϣ 

1 - ϥϳϬΟΗϣϟ΍ ϲϠϋ ϱΩϭϣϋ ϲϫΎΟΗϻ΍ Ώέοϟ΍ ΞΗΎϧ ϩΎΟΗ΍ ϥϭϛϳϭ ϲϧϣϳϟ΍ Ωϳϟ΍ ΓΩϋΎϘΑ ΩΩΣϳ

2-) ϪΟΗϣ C


 = ( .....................   ϪϫΎΟΗ΍ϭ  ..................................................... 

3-) ϪΟΗϣ D


  = (.....................     ϪϫΎΟΗ΍ϭ..................................................... 

4-Ωϧϋ ϲϫΎΟΗϻ΍ ϊϣ ϱΩΩόϟ΍ Ώέοϟ΍ ϱϭΎγΗϳ  ............. ϥϷ ................................... 

5- ΎϣϬϧϣ ϱ΃ ϊΑέϣ ϱϭΎγϳ ϥϳϳϭΎγΗϣ ϥϳϬΟΗϣϟ ϲγΎϳϘϟ΍ Ώέοϟ΍ ϝλΎΣ ϥΎϛ ΍Ϋ·  

      ΎϣϬϧϳΑ ΓέϭλΣϣϟ΍ Δϳϭ΍ίϟ΍ ϥΈϓ....................... 

6ΎϣϬϧϣ ϱ΃ ϊΑέϣ ϱϭΎγϳ ϥϳϳϭΎγΗϣ ϥϳϬΟΗϣϟ ϲϫΎΟΗϻ΍ Ώέοϟ΍ ϝλΎΣ ϥΎϛ ΍Ϋ· - 

    ΎϣϬϧϳΑ ΓέϭλΣϣϟ΍ Δϳϭ΍ίϟ΍ ϥΈϓ ....................... 

7ϥϳϬΟΗϣϟ ϲϫΎΟΗϻ΍ Ώέοϟ΍ ϝλΎΣ ϥΎϛ ΍Ϋ· - ϲϠΛϣ ϱϭΎγϳ ϥϳϬΟΗϣϟ΍ αϔϧϟ ϱΩΩόϟ΍ Ώέοϟ΍ ϝλΎΣ  

     ϱϭΎγΗ ΎϣϬϧϳΑ ΓέϭλΣϣϟ΍ Δϳϭ΍ίϟ΍ ϥΈϓ....................... 

8ϥϳϬΟΗϣϟ ϲϫΎΟΗϻ΍ Ώέοϟ΍ ϝλΎΣ ϥΎϛ ΍Ϋ· - ϑλϧ ϱϭΎγϳ ϥϳϬΟΗϣϟ΍ αϔϧϟ ϱΩΩόϟ΍ Ώέοϟ΍ ϝλΎΣ  

     ϱϭΎγΗ ΎϣϬϧϳΑ ΓέϭλΣϣϟ΍ Δϳϭ΍ίϟ΍ ϥΈϓ....................... 

                

1 . ϡγϻ΍ ΍ΫϬΑ ϲϫΎΟΗϻ΍ Ώέοϟ΍ ΎϣϧϳΑ  ϡγϻ΍ ΍ΫϬΑ ϲγΎϳϘϟ΍ Ώέοϟ΍ ϲϣγϳ -
.......................................................................................................................................................... 

2 . Δϳϟ΍ΩΑ΃ Εγϳϟ ΔϳϠϣϋ ϲϫΎΟΗϻ΍ Ώέοϟ΍ ΎϣϧϳΑ  Δϳϟ΍ΩΑ΃ ΔϳϠϣϋ ϱΩΩόϟ΍ Ώέοϟ΍ -
.......................................................................................................................................................... 

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

3 . ( ΔϳγΎϳϗ ) ΔϳΩΩϋ Δϳ΋Ύϳίϳϓ Δϳϣϛ ϝϐηϟ΍ -
........................................................................................................................................................... 

 ϝΎΛϣ1:   ϲγΎϳϘϟ΍ ΎϣϬΑέο ϝλΎΣ ϥΎϳί΍ϭΗϣϭ ϥΎϳϭΎγΗϣ ϥΎϬΟΗϣ  (25) unit 2 : ΏγΣ΃ . 

΃  ϲϫΎΟΗϻ΍ ΎϣϬΑέο ϝλΎΣ έ΍ΩϘϣ (:                                         
........................................................................................................................................................... 

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

 ΎϣϬΗϠλΣϣ έ΍ΩϘϣ (Ώ: 
............................................................................................................................................................ 

 

a


 

b


 

C


 

D


 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ϝΎΛϣ2:   ϲϫΎΟΗϻ΍ ΎϣϬΑέο ϝλΎΣ ϥϳΩϣΎόΗϣϭ ϥΎϳϭΎγΗϣ ϥΎϬΟΗϣ  (36) unit 2 : ΏγΣ΃ . 

΃  ΎϣϬΑέο ϝλΎΣ έ΍ΩϘϣ (ϲγΎϳϘϟ΍                                         : 
........................................................................................................................................................... 

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

 ΎϣϬΗϠλΣϣ έ΍ΩϘϣ (Ώ: 
............................................................................................................................................................ 

 ϝΎΛϣ3:  Ύϣϫέ΍ΩϘϣ ϥϳϬΟΗϣ  )unit 6=A


) ϭ  (unit 8=B


( : ΏγΣ΄ϓ . 

΃ έ΍ΩϘϣ (BAC


×=   ϪϫΎΟΗ΍ϭ    :

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

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

(Ώ  έ΍ΩϘϣABD


×= ϪϫΎΟΗ΍ϭ :   

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

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

ϥϳϬΟΗϣϟ΍ ϥϳΑ Δϗϼόϟ΍ Ύϣ (Ν DϭC


: 

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

 έ΍ΩϘϣ (ΩBA


⋅ :      

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

 έ΍ΩϘϣ (ΩBA


+  ϪϫΎΟΗ΍ ϭ : 

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

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

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

 ϝΎΛϣ4 :  Ύϣϫέ΍ΩϘϣ ϥϳϬΟΗϣ)unit 6=A


) ϭ  (unit 8=B


( : ΏγΣ΄ϓ . 

΃  έ΍ΩϘϣ (BA


⋅:  

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

 (Ώέ΍ΩϘϣBA


×   ϪϫΎΟΗ΍ϭ  : 

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

................................................................................................................ 
A 

B 

60
O

 

B 

A 

120
O
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

                              ϥϳΩϣΎόΗϣ ϥϳϬΟΗϣΑ ΩΣ΍ϭ ϪΟΗϣ ϥϋ ΔοΎόΗγϻ΍ ΔϳϠϣϋ

  : ΔϳΗϻ΍ ΕΎϗϼόϟ΍ ΞΗϧΗγϧ ΙέϭϏΎΛϳϓ Δϳέυϧ ϡ΍ΩΧΗγΎΑ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ *
 

                                                            ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ 

  

   Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ 

 
                                             ΔϠλΣϣϟ΍ έ΍ΩϘϣ       ΔϠλΣϣϟ΍ ϩΎΟΗ΍

  

1)  Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ ϊϣ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ ϱϭΎγΗΗ -Fy = Fx ( Ωϧϋ ................  ϥϷ............................................. 

2)  ϲϠλϷ΍ ϪΟΗϣϟ΍ έ΍ΩϘϣ ϱϭΎγΗ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ -F  = Fx( Ωϧϋ  ................  ϥϷ............................................. 

3) ϲϠλϷ΍ ϪΟΗϣϟ΍ έ΍ΩϘϣ ϱϭΎγΗ Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ -F = Fy (  Ωϧϋ ................  ϥϷ............................................ 

4) ϩΎΟΗϻΎΑ ϪγϛΎόΗϭ ϲϠλϷ΍ ϪΟΗϣϟ΍ ϱϭΎγΗ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ -F - = FxΩϧϋ ( ................  ϥϷ............................... 

5 ΔΑϛέϣϟ΍ -Δϳγ΍έϟ΍) ϩΎΟΗϻΎΑ ϪγϛΎόΗϭ ϲϠλϷ΍ ϪΟΗϣϟ΍ ϱϭΎγΗ F - = FyΩϧϋ (  ..............  ϥϷ.............................. 

6 - ϱϭΎγΗ ϥϳΩϣΎόΗϣ ϥϳϬΟΗϣ ΔϠλΣϣ ΕϧΎϛ ΍Ϋ·(20N)  ϱϭΎγΗ ΔϠλΣϣϟ΍ ϩΫϬϟ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ϭ(10N)  

 ΔΑϛέϣϟ΍ ϥϳΑ Δϳϭ΍ίϟ΍ ϥ΄ϓ   ΔϳϘϓϷ΍  ϱϭΎγΗ ΔϠλΣϣϟ΍ϭ  ......... ϱϭΎγΗ ΔϠλΣϣϟ΍ϭ Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ ϥϳΑ Δϳϭ΍ίϟ΍ϭ........ 

  ϝΎΛϣ1:   : ϝϛηϟΎΑ ΔΣοϭϣϟ΍ ϯϭϘϟ΍ ϥϣ Γϭϗ ϝϛϟ Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ ϭ  ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ ΏγΣ΃ 

 

 

 

 

 

 

 

  

 

 

  

 צ

Fy 

Fx 

 

F 

 

θθ coscos FF
F

F
X

X =⇒= 

θθ sinsin FF
F

F
y

y =⇒= 

22
yX FFF += 

X

y

F

F
=θtan 

+X 

10 N 

-X 

-y 

 

+y 

 

150
O
  

+X 

8 N 

-X 

-y 

 

+y 

 

60
O
  

+X 

80 N 

-X 

-y 

 

+y 

 

40
O
  

+X 

30 N 

-X 

-y 

 

+y 

 

50
O
  

FX ………….…… 

Fy ………….…… 

FX ………….…… 

Fy ………….…… 

FX ………….…… 

Fy ………….…… 

FX ………….…… 

Fy ………….…… 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

 

1 -  ΕΎϬΟΗϣϟ΍ ϊϣΟϟ ΔγϛΎόϣ ΔϳϠϣϋ ΕΎϬΟΗϣϟ΍ ϝϳϠΣΗ
............................................................................................................................................................   

2 -   ΔϠλΣϣϟ΍ ΏΎγΣ ϲϓ ΕΎϬΟΗϣϟ΍ ϊϣΟ ϥϣ ϝοϓ΃ ΕΎϬΟΗϣϟ΍ ϝϳϠΣΗ
 ............................................................................................................................................................   

 ϝΎΛϣ2 . ϝΑΎϘϣϟ΍ ϝϛηϟΎΑ ΔΣοϭϣϟ΍ ϯϭϘϟ΍ ΔϠλΣϣ ΏγΣ΃ : 

 
 

 

 

 

 

 

 

 

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

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

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

 ϝΎΛϣ3  ˱ΎϬϫΎΟΗ΍ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍ ΩΟϭ΃ . ϱϭϗ ΙϼΛΑ ΎϫΩη ϡΗϳ ΔϳϧΩόϣ ΔϘϠΣ :.   

 FX Fy 
F1     

F2     

F3     

FT     
 

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

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

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

 

 FX Fy 

F1    

F2   

F3    

F4   

F5    

F6   

F7    

F8    

FT    

75 N 100 N 
150 N 

30
o

 60
o 

F1 F2 F3 

45
O

 

30
O

 

45
O

 

3 N 5 N 

2 N 

25 N  8 N  
4 N 

6 N  

60
O

 

25 N  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ϡ ϝΎΛ4 . ˱ΎϫΎΟΗ΍ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍ ΏγΣ΃ . ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ : 

 

 

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

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

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

  ϝΎΛϣ5 ϝϛηϟ΍ ϥϣ : ΕΎϬΟΗϣϟ΍ ϊϣΟ ΔϘϳέρΑ  ˱ΎϫΎΟΗ΍ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍ (΃ : ΏγΣ΃ .       

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

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

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

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

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

 (Ώ ΏγΣ΃  ΕΎϬΟΗϣϟ΍ ϝϳϠΣΗ ΔϘϳέρΑ ˱ΎϫΎΟΗ΍ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍
..................................................................................  

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

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

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

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

 ϝΎΛϣ6  ϪΗϠΗϛ ϡγΟ :50 kg ) ) Δϳϭ΍ίΑ ϝ΋Ύϣ ϱϭΗγϣ ϲϠϋ ωϭοϭϣ (  30o : ΏγΣ΃ . ϲϘϓϷ΍ έϭΣϣϟ΍ ϊϣ (

΃ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ ) ϝ΋Ύϣϟ΍ ϱϭΗγϣϟ΍ ϲϠϋ ϡγΟϟ΍ ϙϳέΣΗϟ Δϣίϼϟ΍ ΓϭϘϟ΍ (ϥίϭϠϟ  ( : 

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

 Δϳγ΍έϟ΍ ΔΑϛέϣϟ΍ ) ϝ΋Ύϣϟ΍ ϱϭΗγϣϠϟ ϝόϔϟ΍ Ωέ Γϭϗ (Ώ ϥίϭϠϟ (:  

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

 

 FX Fy 
F1     

F2     

F3     

F4     

FT     

 FX Fy 

F1   

F2   

FT   

F1 F2 

50
o

 60
o

 

4 N 6 N 

 
30

o
 w 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

                    ˯΍ϭϬϟ΍ ϲϓ ϑΫϘΗ ϲΗϟ΍ ϡΎγΟϷ΍  ΔϳοέϷ΍ ΔϳΑΫΎΟϟ΍ ΓϭϘϟ νέόΗΗϭ

** : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ 

1  : ( ΃ ) ϲϓ έΎγϣϟ΍ ϝϛη -......................................... 

2  : (Ώ) ϲϓ έΎγϣϟ΍ ϝϛη -......................................... 

3 ˮ ϥϳέΎγϣϟ΍ ϝϛη ϑϼΗΧ΍ έγϔΗ ϡΑ -
.............................................................................. 

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

**  : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ 

΃(  ϙΎϛΗΣϻ΍ ϡϳΩϋ ϲϘϓ΃ ΢ργ ϲϠϋ Γέϛ ΔΟέΣΩ Ωϧϋ 

  : ΙΩΣϟ΍...................................................................................................................... 

 : ΏΑγϟ΍........................................................................................................................ 

Ώ( ϝϔγϷ Γέϛϟ΍ ρΎϘγ· Ωϧϋ 

  : ΙΩΣϟ΍........................................................................................................................ 

 : ΏΑγϟ΍.......................................................................................................................... 

Ν( έΣ ρϭϘγ ρϘγΗ ΎϣϫΩΣ΃ ΔυΣϠϟ΍ αϔϧ ϲϓ ϥΎΗέϛ ρϭϘγ Ωϧϋ ϯέΧϷ΍ϭ ˯΍ϭϬϟ΍ ΔϣϭΎϘϣ ϝΎϣϫΈΑ ˱ΎϳϘϓ΃ 

  : ΙΩΣϟ΍........................................................................................................................ 

  : ΏΑγϟ΍........................................................................................................................ 

                        Δϋέγϟ΍ ΔϣυΗϧϣ ΔϳϘϓ΃ ΔϛέΣϭ ΔϠΟόϟ΍ ΔϣυΗϧϣ Δϳγ΃έ ΔϛέΣ ϥϣ ΔΑϛέϣ ΔϛέΣ 

 
1 -  ΎϬϗϼρϧ΍ ΩόΑ ϲϧΣϧϣϟ΍ έΎγϣϟ΍ ΕΎϓϭΫϘϣϟ΍ ϊΑΗΗ
 ........................................................................................................................................................... 

 

 

 

=  ΔϔϳΫϘϟ΍ ϕϼρ· Δϳϭ΍ί  90o  = ΔϔϳΫϘϟ΍ ϕϼρ· Δϳϭ΍ί  0  ϥϳΑ ϕϼρ· Δϳϭ΍ί( 0 – 90o ) 

 έΎγϣϟ΍ ϝϛη.......................   έΎγϣϟ΍ ϝϛη.........................  έΎγϣϟ΍ ϝϛη....................... 

  

 (΃)

 (Ώ)

 (Ν)

  

ΊϓΎϛϣ ϊρϗ  ϲγ΃έ  ρΧ ΊϓΎϛϣ ϊρϗ ϑλϧ 

 (΃) (Ώ)

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ) ϲϘϓϷ΍ ϑϭΫϘϣϠϟ ΔϛέΣϟ΍ ΕϻΩΎόϣș = 0 ( 
 ) ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ **x (  ) ϲγ΃έϟ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ ** y (

 ΔϠΟόϟ΍ ϥϷ ΔΗΑΎΛ ΔϳϘϓϷ΍ Δϋέγϟ΍ )a = 0 (  Δϳ΋΍ΩΗΑϻ΍ Δϋέγϟ΍ )V0y = 0(  ΔϠΟόϟ΍ϭ    )a = g ( 

tVX oX ⋅= 

22
oy

2
oy

2
y

oyy

gt
2

1
gt

2

1
tVy

2gy2gyVV

gtgtVV

=+=

=+=

=+=

 

 

 ) ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ **x (  ) ϲγ΃έϟ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ ** y (

ΔϋέγϠϟ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ *     : t

X
VV oXX ==   έγϠϟ Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ * : ΔϋgygtVy 2==  

( ϲϘϓϷ΍ ϯΩϣϟ΍ ) ΔϳϘϓϷ΍ ΔϓΎγϣϟ΍ *    : tVX x ⋅=   
 ϲγ΃έϟ΍ ωΎϔΗέϻ΍ *                  : 

2

2

1
gty =   

ρϭϘγϟ΍ ϥϣί *                            :  
XV

X
t = ρϭϘγϟ΍ ϥϣί *                           : g

2y
t = 

ΔϳϠϛϟ΍ Δϋέγϟ΍ *           : 
2
y

2
XT VVV += ΔϳϠϛϟ΍ Δϋέγϟ΍ ϩΎΟΗ΍ *              : 

X

y

V

V
tanș = 

 

 ϝΎΛϣ1 ) ΎϬϋΎϔΗέ΍ ΔϟϭΎρ ϥϋ ϪΗέΎϳγ Ωϟϭ ϊϓΩ :125 cm ˱ΎϳϘϓ΃ ΩόΑΗ ΔρϘϧ Ωϧϋ νέϷ΍ ϲϠϋ ρϘγΗϟ ( )40 cm  (

΃(  νέϷΎΑ ϡΩρλΗϟ ΓέΎϳγϟ΍ ϪΟΎΗΣΗ ϱΫϟ΍ ϥϣίϟ΍ ΏγΣ΃ : 

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

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

Ώ( ΔϟϭΎρϟ΍ ΢ργ ϥϋ ΓΩόΗΑϣ ΎϬϗϼρϧ΍ ΔυΣϟ ΓέΎϳγϟ΍ Δϋέγ ΏγΣ΃ : 

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

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

Ν( νέϷΎΑ ΎϬϣ΍Ωρλ΍ ΔυΣϟ ΎϬϫΎΟΗ΍ϭ  ΓέΎϳγϟ΍ Δϋέγ έ΍ΩϘϣ ΏγΣ΃ : 

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

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

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

 

 

 

X 

t VoX 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

 

 

 

 

 

 

 

 
  

   

**     : Δϳ΋΍ΩΗΑϻ΍ Δϋέγϟ΍ ϪΟΗϣ ϝϳϠΣΗ 

 ) ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ **x (  ) ϲγ΃έϟ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ ** y (

 ΔΗΑΎΛ ΔϋέγϠϟ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ ΔλϗΎϧΗϣ ΔϋέγϠϟ Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍

tVX ⋅= )cos( 0 θ 

2
0

2
0

2
y

0y

2

1
)sin(y

2)sin(V

)sin(V

gttV

gyV

gtV

−=

−=

−=

θ

θ

θ

 

 

 

                        ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϠϋ ϝϭλϭϟ΍ ΔρϘϧϭ ϕϼρϹ΍ ΔρϘϧ ϥϳΑ ΔϔϳΫϘϟ΍ ΎϬόρϘΗ ϲΗϟ΍ ΔϳϘϓϷ΍ ΔϓΎγϣϟ΍

                             ϥϣίϟ΍ έϳϐΗϣ ϥϣ ΔϳϟΎΧ Δϳγ΃έϟ΍ ΔϛέΣϟ΍ ΔΑϛέϣϭ ΔϳϘϓϷ΍ ΔϛέΣϟ΍ ΔΑϛέϣ ϥϳΑ Δϗϼϋ 

 : έΎγϣϟ΍ ΔϟΩΎόϣ ΝΎΗϧΗγ΍ **
............................................................................................................................................................. 

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

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

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

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

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

θcos00 VV X =
 θsin00 VV y = 

X 

t Vo ɂ 

ș 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ΔϔϳΫϘϟ΍ ΔϛέΣ ϲϘϓϷ΍ ϩΎΟΗϻ΍ ϲγ΃έϟ΍ ϩΎΟΗϻ΍
 ΎϬϫΎΟΗ΍ϭ ΓϭϘϟ΍

 (ϙΎϛΗΣϻ΍ ϝΎϣϫΈΑ)
 ........................................................

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

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

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

 ΔϛέΣϟ΍ ωϭϧ
 ........................................................

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

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

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

 Δϳ΋΍ΩΗΑϻ΍ Δϋέγϟ΍cosșvv 00X = sinșvv 00y = 

 Δϋέγϟ΍ ΔϟΩΎόϣ
 ΔυΣϟ ϱ΃ ϲϓ

cosșvvv 00XX == gtsinșvv 0y −= 

 ΔϓΎγϣϟ΍ ΔϟΩΎόϣ
 ( ϡγΟϟ΍ ϊϗϭϣ )

tcosșvX 0 ⋅= 
2

0 gt
2

1
tsinșvy −⋅= 

 ϥϣίϟ΍ ΔϟΩΎόϣ)
g

sinșv
.(22tt 0==′ g

t
θsinv0= 

 ϯΩϣϟ΍ ΔϟΩΎόϣ
 ωΎϔΗέ΍ ϲλϗ΃ϭg

V
R

)2(sin 2
0 θ

= g

V
h

2

sin 22
0

max

θ
= 

 έΎγϣϟ΍ ΔϟΩΎόϣ2
22

0

)
cos2

()(tan Χ−Χ=
θ

θ
V

g
y 

 
 ϲϧΣϧϣ ϝϛη

( v - t ) 
 

ΔϔϳΫϘϠϟ ϥϣίϟ΍ ϭ ΔϋέγϠϟ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ 
 

 ΔϔϳΫϘϠϟ ϥϣίϟ΍ ϭ ΔϋέγϠϟ Δϳγ΍έϟ΍ ΔΑϛέϣϟ΍

 
 

 

1 -ϱϭΎγΗ ( ΓϭέΫϟ΍ ) ωΎϔΗέ΍ ϲλϗ΃ Ωϧϋ ΔϔϳΫϘϠϟ Δϳγ΍έϟ΍ Δϋέγϟ΍ ΔΑϛέϣ ϥϭϛΗ  ............................. 

2- ϱϭΎγΗ ( ΓϭέΫϟ΍ ) ωΎϔΗέ΍ ϲλϗ΃ Ωϧϋ ΔϔϳΫϘϟ΍ Δϋέγ ϥϭϛΗ ..................................................... 

3- ϕϼρ· Δϳϭ΍ίΑ ΎϬϗϼρ· Ωϧϋ ΔϔϳΫϘϠϟ ϱΩϣ έΑϛ΃ ϥϭϛϳ 45   ωΎϔΗέ΍ ϲλϗ΃ϭ ϕϼρ· Δϳϭ΍ίΑ ΎϬϗϼρ· Ωϧϋ ........... 

4-) ϲϟϭϷ΍ ΔϠΗϛ ΙϳΣ ΔϠΗϛϟ΍ ϲϓ ϥϳΗϔϠΗΧϣ ϥϳΗϔϳΫϗ m) ΔϳϧΎΛϟ΍ ΔϠΗϛϭ (2 m (ڧ) Δϳϭ΍ίΑ ΎϣϬϧϣ ϝϛ ΕϘϠρ΃ (

) ϲϟϭϷ΍ ΔϔϳΫϘϟ΍ ϱΩϣ ϥΎϛ ΍ΫΈϓ     R) ΎϬϋΎϔΗέ΍ϭ (y  ϥϭϛϳ ΔϳϧΎΛϟ΍ ΔϔϳΫϘϟ΍ ϱΩϣ ϥ΄ϓ ( ........  ΎϬϋΎϔΗέ΍ϭ.......... 

5- ϱϭΎγϳ ϯΩϣϠϟ ϝϭλϭϟ΍ ϥϣί ...........    . ωΎϔΗέ΍ ϲλϗ΃ ϲϟ· ϝϭλϭϟ΍ ϥϣί

6- ϑϭΫϘϣϟ΍ ϕϠρϳ ΎϣΩϧϋ ϲϟΎΗϟΎΑϭ νέϷ΍ ΢ργ ˯ΎϧΣϧ΍ έΎΑΗϋϻ΍ ϲϓ ϝΧΩϳ ϥ΃ ΏΟϳ ϯΩϣϟ΍ ΓΩϳόΑ ΕΎϓϭΫϘϣϟ΍ Δγ΍έΩ Ωϧϋ  

      ΢Αλϳϭ νέϷ΍ ϝϭΣ ρϘγϳ ϪϠόΟϳγ.................................. 

t 

t 

yv xv 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

Ⱥ1 

y 

X 

Ⱥ2 

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

: ωΎϔΗέ΍ ϲλϗ΃ϭ ϯΩϣϟ΍ϭ ϕϼρϹ΍ Δϳϭ΍ί ϥϳΑ Δϗϼόϟ΍ ** 

  

 

 

     
 

       

                

 ** : ( ϙΎϛΗΣϻ΍ ϝΎϣϫΈΑ ) ˯΍ϭϬϟ΍ ΔϣϭΎϘϣ ϝΎϣϫΈΑ
1) Δϳϭ΍ίΑ ΎϣϫΩΣ΃ Δϋέγϟ΍ αϔϧΑ ϥΎϣγΟ ϑΫϗ ΍Ϋ· -60o) Δϳϭ΍ίΑ έΧϵ΍ϭ (30o ΎϣϬϋϭϣΟϣ) . (90o (

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

2 . ΎϬρϭΑϫ ˯ΎϧΛ΃ϭ ΎϫΩϭόλ ˯ΎϧΛ΃ ΔϔϳΫϘϟ΍ ΔϠΟόϟ -
............................................................................................................................ 

3 . νέϷΎΑ ΔϔϳΫϘϟ΍ ϡ΍Ωρλ΍ Δϋέγϟ -
 ............................................................................................................................ 

4) ΎϬΗϠΗϛ ϲϟϭϷ΍ ΔϔϳΫϘϟ΍ ΔϠΗϛϟ΍ ϥϳΗϔϠΗΧϣ ϥϳΗϔϳΫϗ ωΎϔΗέ΍ϭ ϱΩϣϟ -m1) ΎϬΗϠΗϛ ΔϳϧΎΛϟ΍ϭ (m2 (

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

 ** : ( ϙΎϛΗΣϻ΍ ΩϭΟϭ ) ˯΍ϭϬϟ΍ ΔϣϭΎϘϣ ϝΎϣϫ· ϡΩϋ
1 ΔϔϳΫϘϟ΍ ωΎϔΗέϻ - :  .......................................................................

2 ΔϔϳΫϘϟ΍ έΎγϣϟ -  :................................................................................................................................ 

3 νέϷΎΑ ΔϔϳΫϘϟ΍ ϡ΍Ωρλ΍ Δϋέγϟ -  :....................................................................................................... 

 : ϥϣ ϝϛ ΎϬϳϠϋ ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ **

1 έΎγϣϟ΍ ΔϟΩΎόϣ -:  ................................................................................................................................ 

2ωΎϔΗέ΍ ϲλϗ΃ -   : ................................................................................................................................ 

3  ϲϘϓϷ΍ ϯΩϣϟ΍ - : ................................................................................................................................ 

4   έΎγϣϟ΍ ϝϛη -:  ................................................................................................................................ 

 ΔϧέΎϘϣϟ΍ ϪΟϭ έΑϛ΃ ϕϼρ· Δϳϭ΍ί ϝϗ΃ ϕϼρ· Δϳϭ΍ί
) Δϳγ΍έϟ΍ Δϋέγϟ΍ ΔΑϛέϣVy ( ) ΔϔϳΫϘϟ΍ ωΎϔΗέ΍ϭhmax (    

) ΔϳϘϓϷ΍ Δϋέγϟ΍ ΔΑϛέϣVx) ΔϔϳΫϘϟ΍ ϱΩϣϭ  (R(     

: ΙΩΣϳ ΍ΫΎϣ 

ϲϟΎΛϣϟ΍ έΎγϣϟ΍ 

ϲϠόϔϟ΍ έΎγϣϟ΍ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ** :  ΔϳϟΎΗϟ΍ ΕΎϳϣϛϠϟ ΙΩΣϳ ΍ΫΎϣ . έϣϘϟ΍ϭ νέϷ΍ ϲϠϋ Ϫγϔϧ ϩΎΟΗϻ΍ ϲϓϭ ΎϬγϔϧ ΔϋέγϟΎΑ ϑΫϗ ˱ΎϣγΟ ϥ΃ νέΗϓ΍
1: ΔϋέγϠϟ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ -  ................................................................................................................... 

2:  ϡγΟϟ΍ ϕϳϠΣΗ ϥϣί - .......................................................................................................................... 

3: ωΎϔΗέ΍ ϲλϗ΃ - .................................................................................................................................. 

4:  ϲϘϓϷ΍ ϯΩϣϟ΍ - ................................................................................................................................. 

  

1 . ϲϘϓϷ΍ ϩΎΟΗϻ΍ ϲϓ ( ΔΗΑΎΛ ) ΔϣυΗϧϣ ϑϭΫϘϣϟ΍ Δϋέγ -

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

2 . ϲϘϓϷ΍ έϭΣϣϟ΍ ϊϣ Δϳϭ΍ίΑ ϑϭΫϘϣϟ΍ ϡγΟϠϟ ΔϳϘϓ΃ ΔϠΟϋ ΩϭΟϭ ϡΩϋ -

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

3ϲϠϋ΃ ϲϟ· ϲγ΍έϟ΍ ϩΎΟΗϻ΍ ϲϓ ϡΎυΗϧΎΑ ˱ΎϳΟϳέΩΗ ιϗΎϧΗΗ ϑϭΫϘϣϟ΍ Δϋέγ -  .

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

4 .  έϳϐλ Ύϫ΍Ωϣ ϥϭϛϳ ϭ έϳΑϛ ΎϬϋΎϔΗέ΍ ϥϭϛϳ έΑϛ΃ ϕϼρ· Δϳϭ΍ίΑ ΕϘϠρ΃ ϲΗϟ΍ ΔϔϳΫϘϟ΍ -
............................................................................................................................................................. 

5 . έϳΑϛ Ύϫ΍Ωϣ ϥϭϛϳϭ έϳϐλ ΎϬϋΎϔΗέ΍ ϥϭϛϳ ϝϗ΃ ϕϼρ· Δϳϭ΍ίΑ ΕϘϠρ΃ ϲΗϟ΍ ΔϔϳΫϘϟ΍ -
............................................................................................................................................................. 

6)  Δϳϭ΍ίΑ ΎϬϗϼρ· Ωϧϋ ΔϔϳΫϘϠϟ ϯΩϣ έΑϛ΃ ϥϭϛϳ -45 = ڧo(  .

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

7 .  ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϟ· ΔΑγϧϟΎΑ ϕϼρϹ΍ Δϳϭ΍ί έϳϳϐΗΑ ΔϔϳΫϘϟ΍ έΎγϣ έϳϐΗϳ -
............................................................................................................................................................. 

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

8. ˯΍ϭϬϟ΍ ϊϣ ϙΎϛΗΣϻ΍ ΏΎϳϏ ϲϓ ρϭΑϬϟ΍ ˯ΎϧΛ΃ ΎϬΑγΗϛΗ ϲΗϟ΍ ΎϬγϔϧ ϲϫ Ωϭόλϟ΍ ˯ΎϧΛ΃ ΔϔϳΫϘϟ΍ ΎϫΩϘϔΗ ϲΗϟ΍ Δϋέγϟ΍ - 

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

9 ϥΎΗϔϳΫϗ ΕϘϠρ΃ -) ΎϣϫΎΗϠΗϛm) ϭ (2 mϭ ΎϬγϔϧ Δϳ΋΍ΩΗΑϻ΍ ΔϋέγϟΎΑ (ϲϘϓϷ΍ έϭΣϣϟ΍ ϊϣ (ڧ) Δϳϭ΍ίΑ  

 ϥϭϛϳϓ     ) ΔϔϳΫϘϠϟ ϲϘϓϷ΍ ϯΩϣϟ΍m) ΔϔϳΫϘϠϟ ϲϘϓϷ΍ ϯΩϣϟ΍ ϱϭΎγϳ (2 m. ( 

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

10 ϥΎΗϔϳΫϗ ΕϘϠρ΃ -) Δϳϭ΍ίΑ ϲϟϭϷ΍ ϥϳΗϔϠΗΧϣ ϕϼρ· ϲΗϳϭ΍ίΑϭ ΎϬγϔϧ Δϳ΋΍ΩΗΑϻ΍ ΔϋέγϟΎΑ30o Δϳϭ΍ίΑ ΔϳϧΎΛϟ΍ϭ (

)60o) Δϳϭ΍ίΑ ΕϘϠρ΃ ϲΗϟ΍ ΔϔϳΫϘϟ΍ ϥΈϓ Ϫγϔϧ ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϟ· ΔΑγϧϟΎΑ (60o .  έΑϛ΃ ωΎϔΗέ΍ ϲϟ· ϝλΗ (
............................................................................................................................................................. 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

 ϝΎΛϣ1: ) Ύϫέ΍ΩϘϣ Δϳ΋΍ΩΗΑ΍ ΔϋέγΑ ΓίέΎΑϣϟ΍ ΕΎϘΑΎγϣ ϱΩΣ΃ ϲϓ ˱ΎϣϬγ ιΧη ϕϠρ΃ 40 m/s(  ϪϓΩϫ ϲϟ· ϝλϳϟ 

) ΔϓΎγϣ ϲϠϋ ΩϭΟϭϣϟ΍            60 m( ΏϭϠρϣϟ΍ . ˯΍ϭϬϟ΍ ΔϣϭΎϘϣ ϝΎϣϫΈΑ   :

΃(  ϑΩϬϟ΍ ΔΑΎλ· ϥϣ ιΧηϟ΍ ϥϛϣΗϳ ϲϧΣ  ϲϘϓϷ΍ έϭΣϣϠϟ ΔΑγϧϟΎΑ Δϳϭ΍ίϟ΍ Δϣϳϗ ΩΩΣ : 

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

Ώ() Δϳϭ΍ίΑ ϕϠρ΃ ΍Ϋ· ϡϬγϟ΍ ΎϬόρϘϳ ϲΗϟ΍ ΔϳϘϓϷ΍ ΔϓΎγϣϟ΍ ΏγΣ΃  8o  ϲϘϓϷ΍ έϭΣϣϠϟ ΔΑγϧϟΎΑ (:  

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

Ν (    ˮ ΍ΫΎϣϟϭ ˮ ϑΩϬϟ΍ ϲϟ· ιΧηϟ΍ ϪϘϠρϳ ϱΫϟ΍ ϡϬγϟ΍ ϝλϳ ϝϫ
 ............................................................................................................................................................. 

 ϝΎΛϣ2 :ΔϋέγΑ ϰϧΑϣ ΔϓΎΣ ϥϣ Γέϛ ΕϓΫϗ ϝϛηϟ΍ ϲϓ  )20 m/s  . (

            . έ΍ΩΟϟΎΑ Γέϛϟ΍ ΎϬΑ ϡΩλΗ ϲΗϟ΍ ΔρϘϧϟ΍ ωΎϔΗέ΍ ΩΟϭ΃
............................................................................................................ 

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

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

 ϝΎΛϣ3 :) Δϳϭ΍ίΑ ϰϠϋϷ΍ ϭΣϧ Ύϳ΋Ύϣ ΍έΎϳΗ νέϷ΍ ϰϠϋ ϰϘϠϣ έϭΑϧλ ϕϠρϳ  60o ΕϧΎϛ ΍ΫΈϓ ˬ ϲϘϓϷ΍ ϯϭΗγϣϟ΍ ϊϣ (

έϭΑϧλϠϟ ϪΗέΩΎϐϣ Ωϧϋ ˯Ύϣϟ΍ Δϋέγ    )  m/s20ΔϓΎγϣ ϰϠϋ ϊϘϳ έ΍ΩΟ ˯Ύϣϟ΍ ϡΩλϳ ωΎϔΗέ΍ ϱ΃ ϰϠϋ () 5 m(  .

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

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

 ϝΎΛϣ4 :) Δϳϭ΍ίΑ ϑϭΫϘϣ ϡγΟϟ ( ϥϣίϟ΍ – Δϋέγϟ΍ ) ϲϧΣϧϣ ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍  30o: ΏγΣ΃ . ϕϓϷ΍ ϊϣ ( 

΃(  ϡγΟϟ΍ ΎϬΑ ϑΫϗ ϲΗϟ΍ Δϋέγϟ΍ : 

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

Ώ( ϑϭΫϘϣϠϟ ϲϘϓϷ΍ ϯΩϣϟ΍ : 

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

Ν( ϑϭΫϘϣϟ΍ ϪϐϠΑϳ ωΎϔΗέ΍ ϲλϗ΃ : 

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

 

 

 

2 4 
t 

20 

yv 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

  ϝΎΛϣ5 ) Δϳ΋΍ΩΗΑ΍ ΔϋέγΑ ΔϔϳΫϗ ΕϘϠρ΃ :20 m/s) Δϳϭ΍ίΑϭ (60o˯΍ϭϬϟ΍ ΔϣϭΎϘϣ ϝΎϣϫΈΑ . ϲϘϓϷ΍ έϭΣϣϟ΍ ϊϣ (  .  

΃(  ΔϔϳΫϘϠϟ έΎγϣϟ΍ ΔϟΩΎόϣ ΏΗϛ΃  :

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

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

Ώ( ωΎϔΗέ΍ ϲλϗ΃ ϲϟ· ϝϭλϭϠϟ  ΔϔϳΫϘϟ΍ ϪΟΎΗΣΗ ϱΫϟ΍ ϥϣίϟ΍ ΏγΣ΍                                                   :

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

Ν( ϯΩϣϟ΍ ϲϟ· ϝϭλϭϠϟ ΔϔϳΫϘϟ΍ ϪΟΎΗΣΗ ϱΫϟ΍ ϥϣίϟ΍ ΏγΣ΍                                                : 

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

Ω( ΔϔϳΫϘϟ΍ ϪϐϠΑΗ ωΎϔΗέ΍ ϲλϗ΃ έ΍ΩϘϣ ΏγΣ΃ : 

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

α ( ΔϔϳΫϘϟ΍ ϪϐϠΑΗ ϱΫϟ΍ ϲϘϓϷ΍ ϯΩϣϟ΍ ΏγΣ΃: 

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

ι() ϡγΟϟ΍ ϊϗϭϣ ΩΟϭ΃ Ϲ΍ ΔϳϧΎΛ ΩόΑ (ΕΎϳΛ΍ΩΣ         : 

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

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

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

ί( ΔϳϧΎΛ ΩόΑ ϪΗϋέγ ΏγΣ΃ : 

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

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

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

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

ϭ(  ωΎϔΗέ΍ ϲλϗ΃ Ωϧϋ ϪΗϋέγ ΏγΣ΃ : 

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

ϱ(  νέϷΎΑ ΔϔϳΫϘϟ΍ ϡ΍Ωρλ΍ ΔυΣϟ Δϋέγϟ΍ ϪΟΗϣ ΏγΣ΃ : 

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

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

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

........................................................................................................................................................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

                          Ϫϧϣ ΔΗΑΎΛ ΔϓΎγϣ ϲϠϋ ΔυϓΎΣϣϟ΍ ϊϣ ϥ΍έϭΩ ίϛέϣ ϝϭΣ ϱέ΋΍Ω έΎγϣ ϲϠϋ ϡγΟϟ΍ ΔϛέΣ

                                     ( ΔϣυΗϧϣ Δϋέγ ) ΔϳϭΎγΗϣ Δϧϣί΃ ϝϼΧ ΔϳϭΎγΗϣ Ύγ΍ϭϗ΃ ϊρϘϳ ϡγΟ ΔϛέΣ

 ΔϧέΎϘϣϟ΍ ϪΟϭ ( Δϳϟίϐϣϟ΍ ) ΔϳέϭΣϣϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ Δϳέ΍Ωϣϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍

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

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

                   
                  Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ ϪϟϭΣ ΙΩΣΗ ϱΫϟ΍ ϡϳϘΗγϣϟ΍ ρΧϟ΍

                          ΔϛέΣΗϣϟ΍ ΔρϘϧϟ΍ϭ ίϛέϣϟΎΑ έΎϣϟ΍ ρΧϟ΍ϭ ϲόΟέϣϟ΍ ρΧϟ΍ ϥϳΑ Δϳϭ΍ίϟ΍
  

 ** Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍ ΏΎγΣϟ (ڧ) :  
 

** ) Γέ΋΍Ωϟ΍ ρϳΣϣ ΏΎγΣϟL ( :
 

**) sϲϫ ( ...................     )rϲϫ (  ...................      )N( ϲϫ ...................   

 **αΎϘΗ  ΓΩΣϭΑ Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍ ............................   

  ϝΎΛϣ1:     ϕΎΑγϠϟ ιλΧϣϟ΍ ϱέ΋΍Ωϟ΍ έΎγϣϟ΍ ίϛέϣ ϲϓ νϛέϟ΍ Γ΍έΎΑϣ ϡϛΣ ϑϘϳ

    ϲϠϋ) ΩόΑ200 m  ΩόΗγϳ ϕέηϟ΍ ϩΎΟΗΎΑ ϲόΟέϣϟ΍ ρΧϟ΍ ϲϠϋ ϑϘϳ Ώϋϻ ϥϣ (

    νϛέϠϟ ΔϳΎϬϧϟ΍ ΔρϘϧ ϰΗΣ έΎγϣϟ΍ ϲϠϋ Ώϋϼϟ΍ νϛέ ΏΟϭϣϟ΍ ϱέ΋΍Ωϟ΍ ϩΎΟΗϻΎΑ  

    ϊϘΗ΃  : ΏγΣ΃ . ϲγ΃έϟ΍ έϭΣϣϟ΍ ϲϠϋ ϡϛΣϟ΍ ϝΎϣη(  Ώϋϼϟ΍ ΎϬόρϗ ϲΗϟ΍ ΔϓΎγϣϟ΍ : 

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

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

Ώ( ΔϠϣΎϛ ΓέϭΩ ϝϣϛ΃ Ώϋϼϟ΍ ϥΎϛ ϭϟ ϕΎΑγϟ΍ ΔϓΎγϣ :                                     

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

Ν( ϡγΟϟ΍ ΎϬϠϣόϳ ϲΗϟ΍ Ε΍έϭΩϟ΍ ΩΩϋ :                         
............................................................................................................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

ΔϧέΎϘϣϟ΍ ϪΟϭ 1 ( ΔϳγΎϣϣϟ΍ ) ΔϳρΧϟ΍ Δϋέγϟ΍ -2( Δϳέ΋΍Ωϟ΍ ) Δϳϭ΍ίϟ΍ Δϋέγϟ΍ - 
 ϑϳέόΗϟ΍........................................................ ................................................................. 

 ϥϭϧΎϘϟ΍
t

S
V = t

θω = 

 αΎϳϘϟ΍ ΓΩΣϭ    

 ΎϣΩϧϋ Δϗϼόϟ΍
 ϡγΟϟ΍ ϙέΣΗϳ
 ΔϠϣΎϛ ΓέϭΩ

fr
T

r

t

S
V ⋅=== ππ

2
2

 
f

Tt
⋅=== ππθω 2

2
 

ϝϣ΍ϭόϟ΍ ........................................................ ................................................................. 

            

 

  

 

 

 

1- ϱϭΎγϳ έΎγϣϟ΍ έρϗ ϑλϧ ϥϭϛϳ ΎϣΩϧϋ Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ϊϣ ΔϳρΧϟ΍ Δϋέγϟ΍ ϱϭΎγΗΗ ................................. 

2- ϱϭΎγϳ  ϕέϐΗγϣϟ΍ ϥϣίϟ΍ ϥ΄ϓ ΔϠϣΎϛ ΓέϭΩ ϡγΟϟ΍ ϙέΣΗ ΍Ϋ· ................................. 

3- ΔϳΟέΎΧϟ΍ ΔϓΎΣϟ΍ Ωϧϋ έϭΩϳ ϡγΟϟ ΔϳρΧϟ΍ Δϋέγϟ΍   ................... ίϛέϣϟ΍ ϥϣ ΏέϘϟΎΑ έϭΩϳ ϡγΟϟ ΔϳρΧϟ΍ Δϋέγϟ΍

  
 

1 Γέ΋΍Ωϟ΍ ίϛέϣ ϥϋ ΎϧΩόΗΑ΍ ΎϣϠϛ ΔϳγΎϣϣϟ΍ ΔϋέγϠϟ - :  ................... 

2 Γέ΋΍Ωϟ΍ ίϛέϣ ϥϋ ΎϧΩόΗΑ΍ ΎϣϠϛ Δϳϭ΍ίϟ΍ ΔϋέγϠϟ - :   ................... 

3) Ωϧϋ ΔϳγΎϣϣϟ΍ ΔϋέγϠϟ -B) ΔρϘϧϠϟ ΔΑγϧϟΎΑ (A) ΩόΑ ΙϳΣ  (B ϱϭΎγΗ ίϛέϣϟ΍ ϥϋ (ϲϠΛϣ) ΩόΑ A(  : 

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

4) Ωϧϋ Δϳϭ΍ίϟ΍ ΔϋέγϠϟ -B) ΔρϘϧϠϟ ΔΑγϧϟΎΑ (A) ΩόΑ ΙϳΣ  (B ϱϭΎγΗ ίϛέϣϟ΍ ϥϋ ( ϲϠΛϣ) ΩόΑ A  (:   

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

 

 

Δϳϭ΍ίϟ΍ Δϋέγϟ΍ϭ ΔϳρΧϟ΍ Δϋέγϟ΍ ϥϳΑ Δϗϼόϟ΍ 

)A( )B( 
: ΙΩΣϳ ΍ΫΎϣ 

Ȧ r 

V 

rV .ω= 

V 

Ȧ 

V 

r 

Ȧ 

r 

 Δϳϭ΍ίϟ΍ Δϋέγϟ΍
έρϘϟ΍ ϑλϧ ϭ 

 ΔϳρΧϟ΍ Δϋέγϟ΍
έρϘϟ΍ ϑλϧ ϭ 

 ΔϳρΧϟ΍ Δϋέγϟ΍
Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ϭ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

        
1 . ΔϳγΎϣϣϟ΍ ΔϋέγϟΎΑ ΔϳρΧϟ΍ Δϋέγϟ΍ ϲϣγΗ -

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

2 . ΔϳγΎϣϣϟ΍ Δϋέγϟ΍ έϳϐΗ ϥϣ ϡϏέϟ΍ ϲϠϋ ΎϬγϔϧ Δϳέ΋΍Ωϟ΍ Δϋέγϟ΍ ˯΍ίΟϷ΍ ϊϳϣΟϟ ϥϭϛΗ ϱέ΋΍Ω ϡΎυϧ ϱ΃ ϲϓ -
........................................................................................................................................................... 

3 ΔϳγΎϣϣϟ΍ Δϋέγϟ΍ ΕΩ΍ί ΔϳϬϳϓέΗϟ΍ ΔϧϳΩϣϟ΍ ϲϓ Γέ΍ϭΩϟ΍ ΔϳϗΎγϟ΍ ΔΑόϟ ϥ΍έϭΩ Δϋέγ ΕΩ΍ί ΎϣϠϛ - .

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

4ϥ΍έϭΩϟ΍ ϝΩόϣ Γέ΍ϭΩϟ΍ ΓΩοϧϣϟ΍ ϥ΍έϭΩ ˯΍ίΟ΃ ϝϛϟ ϥϭϛϳ - . Ϫγϔϧ 
........................................................................................................................................................... 

 ϝΎΛϣ1:) Δϳϭ΍ίϟ΍ ΎϣϬΗϋέγ ϥϳλΧη 2 rad/s) ΩόΑϳ ϝϭϷ΍ έϭΣϣ ϝϭΣ ϥ΍έϭΩϳ (4 m) ϲϧΎΛϟ΍ϭ (8 m . έϭΣϣϟ΍ ϥϋ ( 

             . ΎϣϬϧϣ ϝϛϟ ΔϳρΧϟ΍ Δϋέγϟ΍ ΏγΣ΃
 ........................................................................................................................................................... 

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

               ϥϣίϟ΍ ΓΩΣϭ ϲϓ Ε΍έϭΩϟ΍ ΩΩϋ

  

 

                          ΔϠϣΎϛ ΓέϭΩ ϝϣόϟ ϡγΟϟ΍ ϪϗέϐΗγϳ ϱΫϟ΍ ϥϣίϟ΍
 

1 -)N ϲϫ (..............................     )t ϲϫ (..................................... 

2-Δϗϼϋ ϱέϭΩϟ΍ ϥϣίϟ΍ϭ ΩΩέΗϟ΍ ϥϳΑ Δϗϼόϟ΍  ......................................... 

3- ϱϭΎγϳ ϱέϭΩϟ΍ ϥϣίϟ΍ ϲϓ ΩΩέΗϟ΍ Ώέο ϝλΎΣ .................................. 

4-  Δϗϼόϟ΍ ϡΩΧΗγϧ ϱέϭΩϟ΍ ϥϣίϟ΍ ΔϟϻΩΑ ΩΩέΗϟ΍ ΏΎγΣϟ .......................... 

5- Δϗϼόϟ΍ ϡΩΧΗγϧ ΩΩέΗϟ΍ ΔϟϻΩΑ ϱέϭΩϟ΍ ϥϣίϟ΍ ΏΎγΣϟ ........................... 

6-  ϲϫ ϱέϭΩϟ΍ ϥϣίϟ΍ αΎϳϘϟ ΔϳϟϭΩϟ΍ ΓΩΣϭϟ΍ ........................................ 

7-  ϲϫ ΩΩέΗϟ΍ αΎϳϘϟ ΔϳϟϭΩϟ΍ ΓΩΣϭϟ΍ ................................................... 

 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

ΔϧέΎϘϣϟ΍ ϪΟϭ 1 ΔϳρΧϟ΍ ΔϠΟόϟ΍ -2Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ - 

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

 ϥϭϧΎϘϟ΍
t

V
a

∆
∆

=



 t∆

∆
=

ωθ" 

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

 ϝϣ΍ϭόϟ΍........................................................ ................................................................. 

 
                         : Ύϣϫ ϥϳΗΩϣΎόΗϣ ϥϳΗΑϛέϣ ΔϠΟόϠϟ 

΃(   ΔϳγΎϣϣϟ΍ ΔϠΟόϟ΍ )at:( 

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

Ώ(  Δϳίϛέϣϟ΍ ΔϠΟόϟ΍ )ac: (  

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

  

1 . έϔλ ϱϭΎγΗ ΔϣυΗϧϣϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ ϲϓ Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ -
........................................................................................................................................................... 

2 . έϔλ ϱϭΎγΗ ΔϣυΗϧϣϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ ϲϓ ΔϳγΎϣϣϟ΍ ΔϠΟόϟ΍ -
........................................................................................................................................................... 

3 . ΔϳρΧϟ΍ Δϋέγϟ΍ ΕϭΑΛ ϥϣ ϡϏέϟΎΑ (Δϳίϛέϣ ΔϠΟόΑ) ΔϠΟόϣ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ -
  ........................................................................................................................................................... 

                                               

 

 ϱϭΎγΗ ϻ ΔϣυΗϧϣϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ ϲϓ ΔϠΟόϟ΍ **έϔλ  έ΍ΩϘϣ ϱϭΎγΗ ϥϛϟϭ .................................................... 

Δϳίϛέϣϟ΍ ΔϠΟόϟ΍ έ΍ΩϘϣ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ **  : 1 -   ..........................  2 -....................................... 

 

 

 

 

 

ΔϳρΧϟ΍ ΔϠΟόϟ΍ 

r
r

V
aC .2

2

ω==
 

C 

ac 

at 

a 

V 

ΔϣυΗϧϣϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ ϲϓ ΔϠΟόϟ΍ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

ac 

Ȧ2
 

ac 

v2
 

ac 

r 

ac 

r 

 ϑλϧ ϭ Δϳίϛέϣϟ΍ ΔϠΟόϟ΍
) ΕϭΑΛ Ωϧϋ έρϘϟ΍V (

 ϑλϧ ϭ Δϳίϛέϣϟ΍ ΔϠΟόϟ΍
) ΕϭΑΛ Ωϧϋ έρϘϟ΍Ȧ (

 Δϳίϛέϣϟ΍ ΔϠΟόϟ΍
 ΔϳρΧϟ΍ Δϋέγϟ΍ ϊΑέϣϭ

 Δϳίϛέϣϟ΍ ΔϠΟόϟ΍
 Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ϊΑέϣϭ
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

 
 

 

   

1 -) ΔϳρΧϟ΍ Δϋέγϟ΍V ˰˰Α ϝΩΑΗγΗ (.............................................. 

2 -) Δϳ΋΍ΩΗΑϻ΍ Δϋέγϟ΍V0 ˰˰Α ϝΩΑΗγΗ (.......................................... 

3 -) ΔϳρΧϟ΍ ΔϠΟόϟ΍a  ˰˰Α ϝΩΑΗγΗ (................................................ 

4 -) ΔϳρΧϟ΍ ΔΣ΍ίϹ΍X ˰˰Α ϝΩΑΗγΗ (................................................ 

5- ) ϥϭϛΗϓ ϊΟέϣϟ΍ ΔρϘϧ ϥϣ ϡγΟϟ΍ ϕϠρϧ΃ ΍Ϋ· 0  ϱϭΎγΗ ( ڧ............. 

6-  ) ϥϭϛΗϓ ϥϭϛγϟ΍ ϥϣ ϡγΟϟ΍ ϕϠρϧ΃ ΍Ϋ·0  ϱϭΎγΗ ( Ȧ.................... 

7- Ε΍έϭΩϟ΍ ΩΩϋ ΔϟϻΩΑ Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍ ΏΎγΣϟ ................................. 

  ϝΎΛϣ1 ) ΔϣυΗϧϣ Δϳϭ΍ί ΔϠΟόΑϭ ϥϭϛγϟ΍ ϥϣ έϭΣϣ ϝϭΣ ιέϗ έϭΩϳ :20 rad/S 2) έϭέϣ ΩόΑ (10  . ϲϧ΍ϭΛ (

 ΔϳόΟέϣ ΔρϘϧ ϥϣ ϥϭϛγϟ΍ ϥϣ ϕϠρϧ΍ ιέϘϟ΍ ϥ΄Α ˱ΎϣϠϋ)           0 = 0 (ڧ.      : ΏγΣ΃

΃ (  Δϳϭ΍ίϟ΍ Δϋέγϟ΍:  

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

Ώ( Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍ : 

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

Ν( Ε΍έϭΩϟ΍ ΩΩϋ : 

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

 

 ϝΎΛϣ2  :Ε έϭΩΔϳϭ΍ί ΔϋέγΑ Δϧϧγϣ ΔϠΟϋ) 10 rad/S ( ΕϔϗϭΗ ϡΛέϭέϣ ΩόΑϥϳΗϳϧΎΛ  .      : ΏγΣ΃

΃ΔϠΟόϟ΍ (  Δϳϭ΍ίϟ΍ :  

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

Ώ( Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍ : 

........................................................................................................................................................... 
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 ΔϛέΣϟ΍ ΕϻΩΎόϣ Δϳέ΋΍Ωϟ΍ΔϠΟόϟ΍ ΔϣυΗϧϣ  ΔϛέΣϟ΍ ΕϻΩΎόϣΔϳρΧϟ΍ΔϠΟόϟ΍ ΔϣυΗϧϣ  
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

                                     Γέ΋΍Ωϟ΍ ίϛέϣ ϭΣϧ Ύϣ΋΍Ω ΎϬϫΎΟΗ΍ ϥϭϛϳ ϭ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ ΏΑγΗ ϲΗϟ΍ ΓϭϘϟ΍ 
                           ϭ΃     ΔϣυΗϧϣ Δϳέ΋΍Ω ΔϛέΣ ϙέΣΗϳ ϡγΟ ϰϠϋ ΓέΛ΅ϣ ϯϭϗ ΓΩϋ ΔϠλΣϣ

Δϳίϛέϣϟ΍ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍ ΔϠΛϣ΃ ϥϣ ** : ......................................................................................................... 

  : έγϔΗ ΎϣΑ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ **

1  . ϝϭϷ΍ ϝϛηϟ΍ ϲϓ ϲϧΣϧϣϟ΍ ϲϓ ΓέΎϳγϟ΍ ϥ΍έϭΩ -

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

2  . ϲϧΎΛϟ΍ ϝϛηϟ΍ ϲϓ ϲϧΣϧϣϟ΍ ϥϋ ˱΍ΩϳόΑ ΓέΎϳγϟ΍ ϕϻίϧ΍ -

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

  
 

                                                   

                                                          

1-  ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍Δϳίϛέϣϟ΍ ΓϭϘϟ΍  : 1 -.....................     2 -.......................      3 -....................       

2 -  ϊϣ ˱ΎϳΩέρ ΏγΎϧΗΗ Δϳίϛέϣϟ΍ ΓϭϘϟ΍..............................................................   . έρϘϟ΍ ϑλϧ ΕΎΑΛ Ωϧϋ

3 -ΏγΎϧΗΗ Δϳίϛέϣϟ΍ ΓϭϘϟ΍  .......................   . ΔϳρΧϟ΍ Δϋέγϟ΍ ΕϭΑΛ Ωϧϋ έρϘϟ΍ ϑλϧ ϊϣ

4 -ΏγΎϧΗΗ Δϳίϛέϣϟ΍ ΓϭϘϟ΍  .......................   . Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ΕϭΑΛ Ωϧϋ έρϘϟ΍ ϑλϧ ϊϣ

5 -ϥϭϛϳ έΎγϣϟ΍ ΍Ϋϫ ϥΈϓ ϩέΎγϣ ϩΎΟΗ΍ ϰϠϋ ΔϳΩϭϣϋ ϙέΣΗϣϟ΍ ϡγΟϟ΍ ϰϠϋ ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍ ϩΎΟΗ΍ ϥΎϛ ΍Ϋ·  .................... 

 

 

 
                            

                                
1 . αΑϼϣϟ΍ ϑϳϔΟΗ ϲϓ ΔϳϛϳΗΎϣϭΗϭϷ΍ ΔϟΎγϐϟ΍ ϲϓ ϲϟίϐϣϟ΍ νϭΣϟ΍ ϡΩΧΗγϳ -

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

2 . ρϳΧϟ΍ Εϼϓ· ΔυΣϟ Ϫόϗϭϣ Ωϧϋ αΎϣϣϟ΍ ϩΎΟΗΎΑ ϭ  ϡϳϘΗγϣ ρΧ ϲϓ ϕϠρϧϳ ϡγΟϟ΍ -
........................................................................................................................................................... 

3 - έΎγϣϟ΍ ϥϭϛϳ ΔϳρΧϟ΍ Δϋέγϟ΍ ϩΎΟΗ΍ ϰϠϋ ΔϳΩϭϣϋ ΓϭϘϟ΍ ϥϭϛΗ ΎϣΩϧϋ. ϱέ΋΍Ω 

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

:  ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

rm
r

mV
amF cC

2
2

. ω===
 m ac 

Fc 

  

Fc 

Ȧ2
 

Fc 

v2
 

Fc 

r 

Fc 

r 

 ϑλϧ ϭ Δϳίϛέϣϟ΍ ΓϭϘϟ΍
) ΕϭΑΛ Ωϧϋ έρϘϟ΍V (

 ϑλϧ ϭ Δϳίϛέϣϟ΍ ΓϭϘϟ΍
) ΕϭΑΛ Ωϧϋ έρϘϟ΍Ȧ (

 Δϳίϛέϣϟ΍ ΓϭϘϟ΍
 ΔϳρΧϟ΍ Δϋέγϟ΍ ϊΑέϣϭ

 Δϳίϛέϣϟ΍ ΓϭϘϟ΍
 Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ϊΑέϣϭ
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ϝΎΛϣ1) ΎϬΗϠΗϛ ΓέΎϳγ : 2 tons) Ύϫέρϗ Δϳέ΋΍Ω ϕϳέρ ϲϠϋ ΔϣυΗϧϣ ΔϋέγΑ ϙέΣΗΗ (40 m(  ) ΕϠϣϛ΃5 Ε΍έϭΩ ( 

  : ΏγΣ΃ . ΔϘϳϗΩϟ΍ ϲϓ            

΃ (  Δϳϭ΍ίϟ΍ Δϋέγϟ΍: 

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

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

Ώ( ΔϳρΧϟ΍ Δϋέγϟ΍ : 

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

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

Ν( Δϳίϛέϣϟ΍ ΔϠΟόϟ΍  : 

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

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

Ω ( Δϳίϛέϣϟ΍ ΓϭϘϟ΍: 

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

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

˰ϫ( ΔϳγΎϣϣϟ΍ ΔϠΟόϟ΍ : 

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

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

ϭ ( Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ : 

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

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

 ϝΎΛϣ2) ΔϋέγΑ έϳρΗ Γέ΋Ύρ : 100 m/s) Ύϫέρϗ ϑλϧ ϱέ΋΍Ω έΎγϣ ϲϓ (200 m(  Δϳίϛέϣϟ΍ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍ϭ

) ϱϭΎγΗ ΎϬ΋ΎϘΑ ϲϠϋ υϓΎΣΗ ϲΗϟ΍            95 x104 N: ΏγΣ΃ . ( 

΃ (  Δϳϭ΍ίϟ΍ Δϋέγϟ΍: 

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

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

Ώ( Δϳίϛέϣϟ΍ ΔϠΟόϟ΍ : 

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

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

Ν( Γέ΋Ύρϟ΍ ΔϠΗϛ : 

........................................................................................................................................................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

1- 
        

1 . ϱέ΋΍Ωϟ΍ ϕϳέρϟ΍ϭ ΓέΎϳγϟ΍ ΕϼΟϋ ϥϳΑ ϙΎϛΗΣ΍ Γϭϗ ΩϭΟϭ ΏΟϳ -
 ........................................................................................................................................................... 

2 . ϱέ΋΍Ωϟ΍ έΎγϣϟ΍ ϲϓ ΩϳϠΟϟ΍ ϭ΃ Γέρϣϣϟ΍ ϡΎϳϷ΍ ϲϓ ΎϫέΎγϣ ϥϋ ΓέΎϳγϟ΍ ϕϻίϧ΍ ϝϬγϳ -
............................................................................................................... 

 ** : ϲϫ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ ΓέΎϳγϟ΍ ϲϠϋ ΓέΛ΅ϣϟ΍ ϱϭϘϟ΍ ωϭϣΟϣ 

1 -............................................................................................................... 

2 -............................................................................................................... 

* *) ϝόϔϟ΍ Ωέ Γϭϗ ΏΎγΣϟNΔϳϘϓϷ΍ ΕΎϔρόϧϣϟ΍ ϲϓ ΓέΎϳγϟ΍ ϲϠϋ (  :……….………. 

                          
                         ϝόϔϟ΍ Ωέ Γϭϗ ϰϠϋ ϙΎϛΗΣϻ΍ Γϭϗ ΔΑγϧ  

 
1 - ϙΎϛΗΣϻ΍ Γϭϗ ΕϧΎϛ ΍Ϋ· ϕϻίϧ΍ ϥϭΩ ΓέΎϳγϠϟ ϑΎϔΗϟϻ΍ ΙΩΣϳ ………………….……….  . Δϳίϛέϣϟ΍ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍

2 -ϙΎϛΗΣϻ΍ Γϭϗ ΕϧΎϛ ΍Ϋ· ϑΎϔΗϟ΍ ΎϬϟ ΙΩΣϳ ϻϭ ΓέΎϳγϠϟ ϕϻίϧ΍ ΙΩΣϳ  ……….…….…… . Δϳίϛέϣϟ΍ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍ 

 ϝΎΛϣ1) ΎϬΗϠΗϛ ΓέΎϳγ :1000 kg) ϩέρϗ ϱέ΋΍Ω έΎγϣ ϲϠϋ ϑρόϧΗ (200 m) ΔϋέγΑ ΔϳϘϓ΃ ϕϳέρ ϲϠϋ (20 m/s  (

 Δϳίϛέϣϟ΍ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍ ΏγΣ΃ -΃: 

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

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

 ϝόϔϟ΍ Ωέ Γϭϗ ΏγΣ΃ -Ώ:                                
......................................................................................................................................................... 

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

) ϙΎϛΗΣϻ΍ ϝϣΎόϣ ϥΎϛ ΍Ϋ·  ϻ  ϡ΃  ΓέΎϳγϠϟ ϕϻίϧ΍ ΙΩΣϳ ϝϫ -Ν0.5 (µ = : 

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

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

) ϙΎϛΗΣϻ΍ ϝϣΎόϣ ϥΎϛ ΍Ϋ·  ϻ  ϡ΃  ΓέΎϳγϠϟ ϕϻίϧ΍ ΙΩΣϳ ϝϫ -Ω0.25 (µ = : 

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

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

 ϝϠϋ ϲΗ΄ϳ Ύϣϟ: 

  

N

f
=µ

 

µ N 

f 

N 

 

w 

 

F 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

2-

                            Δϳϭ΍ίΑ ϲϘϓϷ΍ ϲϠϋ ϝϳϣΗ ΕΎϔρόϧϣ  ΔΑγΎϧϣ

                           ΔϳϠΧ΍Ωϟ΍ ΔϓΎΣϟ΍ ϥϣ ϲϠϋ΃ ΔϳΟέΎΧϟ΍ ΔϓΎΣϟ΍ϭ 

  

**ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ ΓέΎϳγϟ΍ ϲϠϋ ΓέΛ΅ϣϟ΍ ϱϭϘϟ΍ ωϭϣΟϣ  : 

1 -.......................................................................................... 

2 -.......................................................................................... 

* ϕϳέρϟ΍ ΔϟΎϣ· Δϳϭ΍ί  ΏΎγΣ  (ڧ) 
rg

V 2

tan =θ 

) ΓέΎϳγϟ΍ ΎϬΑ ϑρόϧΗ ϲΗϟ΍ Δϋέγϟ΍ ΏΎγΣ *V (θtanrgV = 

) ΔϠ΋Ύϣϟ΍ ΕΎϔρόϧϣϟ΍ ϲϓ ϝόϔϟ΍ Ωέ Γϭϗ ΏΎγΣ *N (
θcos

mg
N = 

µ) ΔϠ΋Ύϣϟ΍ ΕΎϔρόϧϣϟ΍ ϲϓ ϙΎϛΗΣϻ΍ ϝϣΎόϣ ΏΎγΣ * ( θµ tan= 
   

 ΔϧέΎϘϣϟ΍ ϪΟϭ ϑρόϧϣϟ΍ϱέ΋΍Ωϟ΍ ϲϘϓϷ΍  ϑρόϧϣϟ΍ϱέ΋΍Ωϟ΍ ϝ΋Ύϣϟ΍ 

 Δϳίϛέϣϟ΍ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍     

 ϕϳέρϟ΍ ϝόϓ Ωέ    

 ϙΎϛΗΣ΍ ϝϣΎόϣ    

 Δϋέγϟ΍Δϧϣϵ΍     

ΔϟΎϣϹ΍ Δϳϭ΍ί   
 

 
                                            ϙΎϛΗΣϻ΍ ϲϟ· ΔΟΎΣϟ΍ ϥϭΩΑ ϝ΋Ύϣϟ΍ ϑρόϧϣϟ΍ ϲϠϋ ϡγΟϟ΍ ΎϬΑ ϑρόϧϳ ϲΗϟ΍ Δϋέγϟ΍  

 ϝ΋Ύϣ ϑρόϧϣ ϲϠϋ Δϧϣϵ΍ Δϋέγϟ΍ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ **:  1 -..........................     2 -......................... 
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w  
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

                      

1 . ΕΎϔρόϧϣϟ΍ Ωϧϋ ϲϘϓϷ΍ ϱϭΗγϣϟ΍ ϥϋ ΕΎϗέρϠϟ ϲΟέΎΧϟ΍ ϑέρϟ΍ ΔϟΎϣ· -
........................................................................................................................................................... 

2 . ΓέΎϳγϟ΍ ΔϠΗϛ ϰϠϋ ΩϣΗόΗ ϻ ϱέ΋΍Ω ϕϳέρ ϰϠϋ Δϧϣϵ΍ ϯϭλϘϟ΍ Δϋέγϟ΍ -
 ........................................................................................................................................................... 

 

1- ) ϩέρϗ ϑλϧ ϱέ΋΍Ω έΎγϣ ϲϠϋ ϑρόϧΗ ΓέΎϳγϟ ϱϭλϘϟ΍ Δϋέγϟ΍ έ΍ΩϘϣϟ50 m (ϭ ϲϧϭϛγϟ΍ ϙΎϛΗΣϻ΍ ϝϣΎόϣ 

 ϥϳΑ    ) ϕϳέρϟ΍ϭ ΕϼΟόϟ΍0.8ϙΎϛΗΣϻ΍ ϝϣΎόϣ ΢Αλϳ ΎϣΩϧϋ ()  (0.4 .

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

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

2-  ϙΎϛΗΣϻ΍ ϝϣΎόϣϭ ϙΎϛΗΣϻ΍ ΓϭϘϟ ϝ΋Ύϣϟ΍ ϑρόϧϣϟ΍ ϲϠϋ ΔϛέΣΗϣϟ΍ ΓέΎϳγϟ΍ ΔϠΗϛ έϳϐΗΑ. 

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

 ϝΎΛϣ1 ) ϩέρϗ ϑλϧ ϱέ΋΍Ω έΎγϣ ϲϠϋ ϑρόϧΗ ΓέΎϳγ :50 mΔϳϭ΍ίΑ ϝϳϣϳ ( )30O  . ϲϘϓϷ΍ ϲϠϋ (

 . ϙΎϛΗΣϻ΍ Γϭϗ ϲϟ· ΔΟΎΣϟ΍ ϥϭΩΑ ΓέΎϳγϟ΍ ΎϬΑ ϑρόϧΗ ϥ΃ ΏΟϳ ϲΗϟ΍ Δϋέγϟ΍ ΏγΣ΃           
........................................................................................................................................................... 

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

 ϝΎΛϣ2 ) ϩέρϗ ϑλϧ ϑρόϧϣ :50 mΔϋέγΑ ϪϳϠϋ ϑΎρόϧϻΎΑ ΓέΎϳγϠϟ ΢ϣγϳ ( )54 km/hΔΟΎΣϟ΍ ϥϭΩΑ (ϼϟ   . ϙΎϛΗΣ

΃(   ΏγΣ΃ ϕϳέρϟ΍ ΔϟΎϣ· Δϳϭ΍ί: 

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

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

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

Ώ() ΎϬΗϠΗϛ ΓέΎϳγ ϲϠϋ ϕϳέρϟ΍ ϝόϓ Ωέ 1500 kg (: 

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

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

(Ν ϲϠϋ ϕϳέρϟ΍ ϝόϓ Ωέϟ ΔϳΩϭϣόϟ΍ ΔΑϛέϣϟ΍  αϔϧΓέΎϳγϟ΍:  

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

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

(Ω ϙΎϛΗΣϻ΍ ϝϣΎόϣ :          
........................................................................................................................................................... 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

: ΙΩΣϳ ΍ΫΎϣ 



 

- 30-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

 )3- 1 : ( 
* * ϡγέΗ ΔρϘϧ ϝϭΣ ΢Οέ΄Ηϳ Γέϛϟ΍ Ώέοϣϭ ΊϓΎϛϣ ϊρϗ έΎγϣ ϊΑΗΗ Γέϛϟ΍ ˯ΎϘϟ· Ωϧϋ.............................. 

* * : Ύϣϫ ϥϳΗϛέΣ ΔϠλΣϣ ϲϫ Γέϛϟ΍ Ώέοϣ ΔϛέΣ..................................   ϭ.................................. 

                        ϡγΟϠϟ νέϷ΍ ΏΫΟ Γϭϗ

                       αϧΎΟΗϣϟ΍ ΏϠλϟ΍ ϡγΟϟ΍ ϝϘΛϟ ργϭΗϣϟ΍ ϊοϭϣϟ΍

            ϭ΃        ϡγΟϟ΍ ϝϘΛ έϳΛ΄Η ΔρϘϧ 
   

1 - έ΍ΩϘϣϟ΍ ϲϓ ΎϬϟ ΔϳϭΎγϣϭ ϩΎΟΗϻ΍ ϲϓ ϪϠϘΛ ΓϭϘϟ ΔγϛΎόϣ ϥϭϛΗ ΙϳΣΑ ϪϠϘΛ ίϛέϣ ϲϓ ϡγΟϟ΍ ϲϠϋ Γϭϗ ϕϳΑρΗ Ωϧϋ. 

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

                    
 

 

 

 

 

 

 

 

 

                   

1 . Ϫγϔϧ ϝϭΣ Ϫϧ΍έϭΩ Ωϧϋ ϡγΟ ϕϻίϧ΍ ˯ΎϧΛ΃ ϡϳϘΗγϣ ρΧ ϲϓ ΔϳϭΎγΗϣ Δϧϣί΃ ϲϓ ΔϳϭΎγΗϣ ΕΎϓΎγϣ ϊρϘϳ ϝϘΛϟ΍ ίϛέϣ -

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

2 . ΏέοϣϠϟ  ργϭϟ΍ ΔρϘϧ ϲϠϋ ΓΩϋΎϘϟ΍ Γέϛ Ώέοϣ ϝϘΛ ίϛέϣ ϊϘϳ ϻ -

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

3 . ΊϓΎϛϣ ϊρϗ ϡγέΗ ΔρϘϧ ϝϭΣ ΢Οέ΄Ηϳ Γέϛϟ΍ Ώέοϣ ˯ΎϘϟ· Ωϧϋϭ ΊϓΎϛϣ ϊρϗ έΎγϣ ϊΑΗΗ Γέϛϟ΍ ˯ΎϘϟ· Ωϧϋ -

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

4 . Ϫϟ ϥί΍ϭΗ ΔρϘϧ ϡγΟϟ΍ ϝϘΛ ίϛέϣ έΑΗόϳ -
........................................................................................................................................................... 

 ΔϧέΎϘϣϟ΍ ϪΟϭ ϝϛηϟ΍ ΔϣυΗϧϣ ϡΎγΟϷ΍ ϝϛηϟ΍ ΔϣυΗϧϣ έϳϏ ϡΎγΟϷ΍

 ϝϘΛϟ΍ ίϛέϣ ϊοϭϣ    

 ΔϧέΎϘϣϟ΍ ϪΟϭ ϝϛηϟ΍  ΙϠΛϣ  ϡγΟ ϝϛηϟ΍  ρϭέΧϣ  ϡγΟ
 ϝϘΛϟ΍ ίϛέϣ ϊοϭϣ
 ΓΩϋΎϘϠϟ ΔΑγϧϟΎΑ    

 ΔϧέΎϘϣϟ΍ ϪΟϭ ιΎλέϟΎΑ ϑλΗϧϣϟ΍ ϰΗΣ ΊϠϣΗ  ΔϓϭΟϣ  Γέϛ

 ϝϘΛϟ΍ ίϛέϣ ϊοϭϣ  

 ΔϛέΣ ϲϘϓ΃ ΢ργ ϲϠϋ ϱίϳϠΟϧ΍ ΡΎΗϔϣ ˯΍ϭϬϟ΍ ϲϓ ϱίϳϠΟϧ΍ ΡΎΗϔϣ

 ϝϘΛϟ΍ ίϛέϣ έΎγϣ    

 ϡγΟϟ΍ έΎγϣ    

  

  

: ΙΩΣϳ ΍ΫΎϣ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ΦϳέΎΗϟ΍:  ..... / ...... / .........                     )3- 1 : ( 
                                       ϡγΟϟ΍ ΎϬϧϣ ϥϭϛΗϳ ϲΗϟ΍ ΕΎ΋ϳίΟϟ΍ ϊϳϣΟ ϝΗϛϟ ργϭΗϣϟ΍ ϊοϭϣϟ΍

1 ϥϭϛΗ ΎϣΩϧϋ  ΔϠΗϛϟ΍ ίϛέϣϭ ϝϘΛϟ΍ ίϛέϣ ϥΎϘΑΎρΗϳ - .......................................................... 

2 ϥϭϛΗ ΎϣΩϧϋ  ΔϠΗϛϟ΍ ίϛέϣϭ ϝϘΛϟ΍ ίϛέϣ ϥΎϘΑΎρΗϳ ϻ - ....................................................... 

 ΔϧέΎϘϣϟ΍ ϪΟϭ ΔϠΗϛϟ΍  ίϛέϣ  ϊοϭϣ
 αϧΎΟΗϣ ϝϛηΑ Δϋίϭϣ ϪΗϠΗϛ ϡγΟ  

 ΔγϧΎΟΗϣ Δϳέ΋΍Ω ΔϘϠΣ  
 αϧΎΟΗϣ ϝϳρΗγϣ  

 αϧΎΟΗϣ έϳϏ ϝϛηΑ Δϋίϭϣ ϪΗϠΗϛ ϡγΟ  
 ΔϳΩϳΩΣ Δϗέρϣ  

  

 ** ΔϳΧϭέΎλϟ΍ ΔϳέΎϧϟ΍ ΏΎόϟϷ΍ έΎΟϔϧ΍ ˯ΎϧΛ΃ ΔϳϠΧ΍Ωϟ΍ ϱϭϘϟ΍   ......................ΔϔϳΫϘϟ΍ ϝϘΛ ϊοϭϣ.  

 **ϝϭΣ ϝΑ αϣηϟ΍ ίϛέϣ ϝϭΣ Ώϛ΍ϭϛϟ΍ έϭΩΗ ϻ     .................................Δϳγϣηϟ΍ ΔϋϭϣΟϣϟ΍.  

                                                  1ΔϳέΎϧϟ΍ ΏΎόϟϷ΍ ϝΛϣ ˯΍ϭϬϟ΍ ϲϓ έΟϔϧΗ ϲΗϟ΍ ΔϔϳΫϘϠϟ ΔϠΗϛ ίϛέϣ ΔϛέΣϟ - ˮ ΎϫέΎΟϔϧ΍ ϝΑϗ  

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

2ΔϳέΎϧϟ΍ ΏΎόϟϷ΍ ϝΛϣ ˯΍ϭϬϟ΍ ϲϓ έΟϔϧΗ ϲΗϟ΍ ΔϔϳΫϘϠϟ ΔϠΗϛ ίϛέϣ ΔϛέΣϭ ΎϳΎυηϟ -  ˮ ΎϫέΎΟϔϧ΍ ΩόΑ 
........................................................................................................................................................... 

3 ˮ ΕΎϬΟϟ΍ ϊϳϣΟ ϲϓ αϣηϟ΍ ϝϭΣ ΓέΛόΑϣ Ώϛ΍ϭϛϟ΍ ΕϧΎϛ ΍Ϋ· -
........................................................................................................................................................... 

4 ˮ ΩΣ΍ϭ ΏϧΎΟ ϲϓ ϭ ϡϳϘΗγϣ ρΧ ϲϓ αϣηϟ΍ ϝϭΣ Ώϛ΍ϭϛϟ΍ ΕϧΎϛ ΍Ϋ· -
  ....................................................................................................................................... ....................

                       1. έϳϐλ  ϡγΟϟ΍  ϥϭϛΗ ΎϣΩϧϋ ΔϠΗϛϟ΍ ίϛέϣϭ ϝϘΛϟ΍ ίϛέϣ ϥΎϘΑΎρΗϳ - 

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

2 . έϳΑϛ ϡγΟϟ΍ ϥϭϛΗ ΎϣΩϧϋ ΔϠΗϛϟ΍ ίϛέϣϭ ϝϘΛϟ΍ ίϛέϣ ϥΎϘΑΎρΗϳ ϻ -

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

3) ϪϋΎϔΗέ΍ ϲϣϟΎόϟ΍ ΓέΎΟΗϟ΍ ίϛέϣ ϝΛϣ ΔόϔΗέϣϟ΍ ϲϧΎΑϣϠϟ ϝϘΛϟ΍ ίϛέϣ -541 m () ˰Α ϪΗϠΗϛ ίϛέϣ ϝϔγ΃ ϊϘϳ1 mm . (

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

4. ΕϻΎΣϟ΍ νόΑ ϲϓ ΔϠΗϛϟ΍ ίϛέϣ ϊϣ ϝϘΛϟ΍ ίϛέϣ ϕΑρϧϳ ϻ - 

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

5 - ϥϳΗρϘϧ ϥϳΑ ρϳγΑ ΢Οέ΄Η ϝϛη ϲϠϋ ΩϳόΑϟ΍ Ώϗ΍έϣϠϟ ϭΩΑΗ αϣηϟ΍ ϥ΍έϭΩ ΔϛέΣ. 

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

  

 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

: ΙΩΣϳ ΍ΫΎϣ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

               

1 - . ϝϛηϟ΍ ϲϓ ϲϠϋϷ ΓΩΣ΍ϭ ΓϭϘΑ ϝϘΛϟ΍ ίϛέϣ ϲϠϋ έϳΛ΄ΗϟΎΑ Γέργϣϟ΍ Δϧί΍ϭϣ ϥϛϣϳ
 ........................................................................................................... 

  

1 - ϊϣ ΔϣυΗϧϣϟ΍ ϡΎγΟϷ΍ ϲϓ ϝϘΛϟ΍ ίϛέϣ ϕΑρϧϳ...................... 

2 - ϡγΟϟ΍ ϥΎϛ ΍Ϋ· ϡγΟϟ΍ ϥϣ ΔϳΩΎϣ ΔρϘϧ ϥϭϛϳ....................... 

3 - ϡγΟϟ΍ ϥΎϛ ΍Ϋ· ϡγΟϟ΍ ΝέΎΧ ΔρϘϧ ϥϭϛϳ............................ 

ϭ΃ ϡυΗϧϣ ϡγΟ ϲϓ ϝϘΛϟ΍ ίϛέϣ ϊϗϭϣ ΩΩΣΗ ϑϳϛ **  ˮ ϝϛηϟ΍ ϡυΗϧϣ έϳϏ
............................................................................................................................... 

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

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

**  ϲϓ ϊϘϳ ˯Ύϋϭϟ΍ ϭ ϥΎΟϧϔϟ΍ ϝϘΛ ίϛέϣ ............................. 

** ϲϓ ϊϘϳ ϲγέϛϟ΍ ϝϘΛ ίϛέϣ ............................................ 

 

 

 

 

 

  

                        έυΎϧΗϟ΍ έϭΣϣ ϝϛηΗ ρΎϘϧ ΔϋϭϣΟϣ
                                

1 . ΩΣ΍ϭ ϡγΟϟ ϝϘΛ ίϛέϣ ϥϣ έΛϛ΃ ΩϭΟϭ ϥϛϣϳ  -
........................................................................................................................................................... 

2 . έΎρϹ΍ ϥϣ ϲϧΩόϣϟ΍ ˯ίΟϟ΍ ϲϓ ιΎλέ ϊρϗ ϊοϭΗ ΎϬϧ΍έϭΩ ˯ΎϧΛ΃ Ε΍έΎϳγϟ΍ Ε΍έΎρ· ί΍ίΗϫ΍ ϊϧϣϟ -
........................................................................................................................................................... 

3ΕϠΣ ΍ΫΈϓ ΕΎϧϳγϟ΍ έϭΣϣ ϲϠϋ ϥΎόϘΗ ϥϳΗϳρϘϧ ϥϳΗϠΗϛ ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ - 

    ϝϛ . Ϫόοϭϣ έϳϐΗϳ ΔϋϭϣΟϣϠϟ ΔϠΗϛϟ΍ ίϛέϣ ϥΈϓ ϯέΧϷ΍ ϝΣϣ ΎϣϬϧϣ 

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

 ϡΎγΟϷ΍ ϝϘΛ ίϛέϣ ΩϳΩΣΗ 

ύ΍έϔϟ΍ ϲϓ ΓΩϭΟϭϣ ΔϳρϘϧ ϝΗϛ ΓΩϋ ΔϠΗϛ ίϛέϣ ϊϗϭϣ ΏΎγΣ 

321

332211
.. mmm

xmxmxm
x mc ++

++
=

 

321

332211
.. mmm

ymymym
y mc ++

++
=

 

321

332211
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zmzmzm
z mc ++

++
=

 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

M m 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ϝΎΛϣ1) ΎϣϬΗϣϳϗ ΕΎϧϳγϟ΍ έϭΣϣ ϲϠϋ ϥΎΗϳρϘϧ ϥΎΗϠΗϛ : m1 = 4 kg)ϭ (m2 = 8 kg) ΔϓΎγϣ ϥ΍ΩόΑΗϭ (6 cm(.     

΃  ϝϭϷ΍ ϡγΟϟ΍ ϲϟ· ΔΑγϧϟΎΑ ϥϳϣγΟϟ΍ ΔϠΗϛ ίϛέϣ ϊϗϭϣ ΏγΣ΃ (: 

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

 ϲϧΎΛϟ΍ ϡγΟϟ΍ ϲϟ· ΔΑγϧϟΎΑ ϥϳϣγΟϟ΍ ΔϠΗϛ ίϛέϣ ϊϗϭϣ ΏγΣ΃ (Ώ: 

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

 ΔϟϭΑϘϣ ΔΟϳΗϧϟ΍ ϝϫ . ϡϳϗ (Ν: 

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

 ϝΎΛϣ2 ΔϠΗϛϟ΍ ίϛέϣ ϊϗϭϣ ΏγΣ΃ : ϝΔϳρϘϧ ϝΗϛ ΙϼΛ 

) m1 = 10 g) ϭ (m2 = 20 g) ϭ (m3 = 30 g ( . 

΃  ϡϳϘΗγϣ ρΧ ϲϠϋ Εόοϭ ΍Ϋ· (:  

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

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

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

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

 ωϼοϷ΍ ϭΎγΗϣ ΙϠΛϣ αϭ΅έ ϲϠϋ Εόοϭ ΍Ϋ΃ (Ώ:  

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

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

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

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

 ϝΎΛϣ3     : ϲϟΎΗϟ΍ ϝϛηϟ΍ ϲϠϋ Δϋίϭϣϟ΍ ϝΗϛϟ΍ ΔϠΗϛ ίϛέϣ ΩΟϭ΃ : 

)m1 = 8 kg) Ωϧϋ (1 , 1 , 0 (  ϭ  ) m2 = 4 kg) Ωϧϋ (0 , 0 , 1(  ϭ   ) m3 = 6 kg( ) Ωϧϋ-1 , 2 , 2 (

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

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

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

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

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

50 cm 

50 cm 

50 cm 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

 ϝΎΛϣ4) ϲϫ ϝΗϛ ϊΑέ΃ ϥϣ ϑϟ΅ϣ ϡΎυϧ : mD = 4 kg) (mC = 3 kg) (m B = 2 kg)  (mA = 1 kg( Δϋίϭϣ 

) ϪόϠο ϝϭρ ϊΑέϣ ϑ΍έρ΃ ϲϠϋ            20 cm ˮ ΔϠΗϛϟ΍ ίϛέϣ ϊοϭϣ ΏγΣ΃. ΔϠΗϛϟ΍ ϝϣϬϣϭ (

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

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

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

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

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

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

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

 

 ϝΎΛϣ5 Γέϛϟ΍ ΔϠΗϛ ΙϳΣ ϝϛηϟΎΑ Ύϣϛ Ύλϋϭ Γέϛ ϥϣ ϑϟ΅ϣ ϡΎυϧ : 

) ϱϭΎγΗm1 = 2 kg) ϱϭΎγϳ Ύϫέρϗ ϑλϧϭ (20 cm  (

) Ύλόϟ΍ ΔϠΗϛϭm2 = 1 kg) ΎϬϟϭρϭ (60 cm . (

 ˮ ϡΎυϧϠϟ ΔϠΗϛϟ΍ ίϛέϣ ϊοϭϣ ΩΟϭ΃
........................................................................................................................................................... 

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

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

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

 ϝΎΛϣ6) ϪΗϠΗϛ ΩϳΩΣϟ΍ ϥϣ ιέϗ : (500 g ) ϩέρϗ ϑλϧϭ(40 cm  ϪϠλϭ ϡΗ

αΎΣϧϟ΍ ϥϣ ιέϘΑ  ) ϪΗϠΗϛ(200 g ) ϩέρϗ ϑλϧϭ(20 cm  . 

  . ϥϳλέϘϟ΍ ΔϠΗϛ ίϛέϣ ϊοϭϣ ΩΟϭ΃
........................................................................................................................................................... 

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

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

........................................................................................................................................................... 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 

 ϝΎΛϣ7 ϝϭρ ΙϳΣ νόΑΑ ΎϬοόΑ ΔϘλΗϠϣϭ ΔγϧΎΟΗϣϭ ΔϠΛΎϣΗϣϭ ΔϣϳϘΗγϣ ϥΎΑοϗ ΔΛϼΛ ΢οϭϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ :  ϝϛ 

             ϊϠο(10 cm) . ΔϠΗϛϟ΍ ίϛέϣ ϊοϭϣ ΩΟϭ΃ .  

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

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

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

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

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

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

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

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

 

 ϝΎΛϣ8ΩΎϧγϹ΍ ΔρϘϧ ϲϟ· ΔΑγϧϟΎΑ ΔϠΗϛϟ΍ ίϛέϣ ϊοϭϣ ΏγΣ΃ : ) O. (     

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

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

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

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

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

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

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

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

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

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

 

 

O 10 cm 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

  ΦϳέΎΗϟ΍:  ..... / ...... / .........                 )3- 4 : (  

   ˮ ϡΎγΟϷ΍ ΏϼϘϧ΍ ΙϭΩΣ ΏΑγ ΢οϭ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ *

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

                    1. Ϫϟ ΔϠϣΎΣϟ΍ ΔΣΎγϣϟ΍ ϕϭϓ ϝϘΛϟ΍ ίϛέϣ ϥϣ ϱΩϭϣόϟ΍ ρΧϟ΍ ΢Αλ΃ ΍Ϋ· - 

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

                     2Ϫϟ ΔϠϣΎΣϟ΍ ΔΣΎγϣϟ΍ ΝέΎΧ ϝϘΛϟ΍ ίϛέϣ ϥϣ ϱΩϭϣόϟ΍ ρΧϟ΍ ΢Αλ΃ ΍Ϋ· -  .

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

 . ϥϳΗϳϣΎϣϷ΍ ϪϳϠΟέ ϱΩΣ΃ Δϟ΍ί· Ωϧϋ ϲγέϛϠϟ ΔϠϣΎΣϟ΍ ΓΩϋΎϘϠϟ ΙΩΣϳ ϥ΃ ϥϛϣϳ ϱΫϟ΍ έϳϳϐΗϟ΍ Ύϣ **

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

 **ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ. ϰλΣϟΎΑ ΊϠϣ ϲϧΎΛϟ΍ϭ ύέΎϓ ϝϭϷ΍ ϥϳΗϠΛΎϣΗϣ ϥϳέΎΑΧϣ :   

΃(  ϥϳέΎΑΧϣϟ΍ ϲϓ ϝϘΛϟ΍ ίϛέϣ ϊϘϳ ϥϳ΃ :  ...................................................................................................... 

Ώ( ϪΑϼϘϧ΍ ϝϬγϳ ΎϣϬϳ΃ . ϥϳέΎΑΧϣϟ΍ ϲϓέρ ϲϠϋ ϥϳΗϳϭΎγΗϣ ϥϳΗϭϗ ΕέΛ΃ ΍Ϋ· : ...................................................... 

Ν( ΞΗϧΗγΗ ΍ΫΎϣ  :.................................................................................................................................... 

 **ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ ˮ ΏΑγϟ΍ έϛΫ ϊϣ ΏϠϘϧϳ ϥ΃ ϥϛϣϳϭ έϘΗγϣ έϳϏ ϥϳγΎϛϟ΍ ϱ΃ : 
 ................................................................................................................... 

                                

1 ) Δϳϭ΍ίΑ ΔϠϓΎΣϟ΍ ϝϳϣ ΔϳϧΎϛϣ· -28o (  ΏϠϘϧΗ ϥ΃ ϥϭΩΑ ( ϥϳϘΑΎρ ϥϣ ϥϭϛΗϳ ϱΫϟ΍ ϥΩϧϟ ιΎΑ ϝΛϣ ). 

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

2 . ϝ΋Ύϣϟ΍ ΍ίϳΑ ΝέΑ ωϭϗϭ ϡΩϋ -

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

3 . έϳϐλ ϥϭϛϳ νέϷ΍ ϥϋ Δόϳέγϟ΍ ϕΎΑγϟ΍ Ε΍έΎϳγ ωΎϔΗέ΍ -
........................................................................................................................................................... 

4 . ΏϼϘϧϻ΍ ϡϭΎϘϳϟ ΏόϠϟ΍ ˯ΎϧΛ΃ ϪϳΗΑϛέ ϲϧΛϳϭ ϯέΧϷ΍ ϥϋ ΓΩΣ΍ϭϟ΍ ϪϳϣΩϗ ωέΎλϣϟ΍ ΩόΑϳ -
........................................................................................................................................................... 

5 . ϙϳΩϳ ϲϠϋ ϑϘΗ ΎϣϧϳΑ ˱ΎϧίΗϣ ϩΩϣ ϥϣ ϝϬγ΃ ϲ΋΍ϭϫ ϙϠγ ϲϓ ϙϳΩϳΑ ˱ΎϘϠόΗϣ ϥϭϛΗ ΎϣϧϳΑ ˱ΎϣΎϣΗ ϙϣγΟ Ωϣ Ωϧϋ -

6ϯέΧϷ΍ ΩϳϟΎΑ ˱ϼϳϘΛ ˱Ύ΋ϳη ϝϣΣΗ ΎϣΩϧϋ ˱ΎϳϘϓ΃ ϙϋ΍έΫ Ωϣ -  .

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

7 ΎϬϧϋ ˱΍ΩϳόΑ ΎϬΗΑϗέ Ωϣ ϥϣ ΎϬϧϛϣϳ ΔϣΧοϟ΍ ΕΎϧ΍ϭϳΣϟ΍ ϝϳΫϭ ϊϘϳ ϥ΃ ϥϭΩ έΑϛ΃ ΕΎϓΎγϣϟ ϪϣγΟ Ωϣϳ ϥ΃ ΩέϘϟ΍ ϊϳρΗγϳ -
........................................................................................................................................................... 

: ΙΩΣϳ ΍ΫΎϣ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

˯Ύϣ 

ύέΎϓ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

ΦϳέΎΗϟ΍:  ..... / ...... / .........                    )3- 5 : ( (  ) 

  ˮ ΍ΫΎϣϟϭ ˱Ύϧ΍ίΗ΍ έΛϛ΃ ϥϳϣϠϘϟ΍ ϱ΃ ( ΃ ) ϝϛηϟ΍ ϲϓ **
..................................................................................................... 

  ˮ ΍ΫΎϣϟϭ ˱Ύϧ΍ίΗ΍ έΛϛ΃ ϥϳϣϠϘϟ΍ ϱ΃ ( Ώ ) ϝϛηϟ΍ ϲϓ **
..................................................................................................... 

 ϲϟ· Ώέϗ΃  ϝϘΛϟ΍ ίϛέϣ ϥϭϛϳ ΎϣΩϧϋ ˱ΎΗΎΑΛ έΛϛ΃ ϡγΟϟ΍ ϥϭϛϳ **.................... 

 ** ϲϟ· Ύϣ ϡγΟ ΝΎΗΣ΍ ΎϣϠϛ.........  έ΍έϘΗγ΍  έΛϛ΃  ϥϭϛϳ ϪϠϘΛ ίϛέϣ ϊϓέϟ έΑϛ΃ 

 ϥ΍ίΗϻ΍ ω΍ϭϧ΃1 ( ϲϧϭϛγϟ΍ ) ϲϛϳΗΎΗγϻ΍ ϥ΍ίΗϻ΍ -2 ϲϛϳϣΎϧϳΩϟ΍ ϥ΍ίΗ΍ -

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

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

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

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

 ϝΎΛϣ............................................................ ............................................................ 

 
 

   Ϫϋϭϧ ΩΩΣϭ ˮ Ϫγ΃έ ϲϠϋ Ϫόοϭ Ωϧϋ ρϭέΧϣϟ΍ ϥί΍ϭΗ ϡΩϋ ΏΑγ έγϓ ( ΃ ) ϝϛηϟ΍ ϲϓ *
   ................................................................................................................ 

  Ϫϋϭϧ ΩΩΣϭ ˮ ϪΗΩϋΎϗ ϲϠϋ Ϫόοϭ Ωϧϋ ρϭέΧϣϟ΍ ϥί΍ϭΗ  ΏΑγ έγϓ (Ώ) ϝϛηϟ΍ ϲϓ *
.................................................................................................................... 

 Ϫϋϭϧ ΩΩΣϭ ˮ ϪΑϧΟ ϲϠϋ ρϭέΧϣϟ΍ ϥί΍ϭΗ  ΏΑγ έγϓ (Ν) ϝϛηϟ΍ ϲϓ *
 ................................................................................................................... 

             

1 - . έϘΗγϣ ϥί΍ϭΗ ΔϟΎΣ ϲϓ ΔϳϭΗγϣϟ΍ ϪΗΩϋΎϗ ϲϠϋ ιΎλέ ϡϠϗ ίΎϛΗέ΍ ϥϭϛϳ
.................................................................................................................... 

2 ˱΍έϘΗγϣ Ύϧ΍ίΗ΍ ϝΎϔρϷ΍ ΏΎόϟ΃ ϥϣ ω΍ϭϧϷ΍ νόΑ έ΍έϘΗγ΍ έΑΗόϳ - .

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

 ΔϧέΎϘϣϟ΍ ϪΟϭ Ϫγ΃έ ϲϠϋ ίϛΗέϣ ϡϠϗ ϪΗΩϋΎϗ ϲϠϋ ίϛΗέϣ ϡϠϗ

 ϥ΍ίΗϻ΍ ωϭϧ................................................... ................................................... 

 ΏΑγϟ΍................................................... ................................................... 
 
 

 **ϭ ϡΎγΟϷ΍ ΕΎΑΛ ϲϓ ΓέΛ΅ϣϟ΍ ϝϣ΍ϭόϟ΍ ϲϫ Ύϣ ϡΩϋˮ ΎϬΑϼϘϧ΍  

      1  -.............................................................        2  -....................................................................                  

 ϰϧϭϛγϟ΍ ϥ΍ίΗϻ΍ ΕϻΎΣ 

(΃) 
(Ώ) 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

 

(΃) 

(Ώ) 

(Ν) 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 ΔϧέΎϘϣϟ΍ ϪΟϭ έϘΗγϣϟ΍ έϳϏ ϥί΍ϭΗϟ΍ έϘΗγϣϟ΍ ϥί΍ϭΗϟ΍ ΩϳΎΣϣϟ΍ ϥί΍ϭΗϟ΍

 ϝϘΛϟ΍ ίϛέϣ ΔΣ΍ί·................................... ................................... ................................. 

ϥ΍ίΗϻ΍ ΔϟΎΣ 
ϲΗϟ΍  ΎϬϳϟ· ϝλϳ

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

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

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

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

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

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

 ϑϳέόΗϟ΍

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

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

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

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

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

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

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

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

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

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

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

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

 ##  : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

 ϥί΍ϭΗ ϥϭϛϳ ( ΃ ...................ΏΑγΑ   ............................................. 

 ϥί΍ϭΗ ϥϭϛϳ (Ώ ...................ΏΑγΑ  ............................................. 

 ϥί΍ϭΗ ϥϭϛϳ (Ν...................ΏΑγΑ   ............................................. 

 ## : ΢ργϣ ΏΎΗϛ έΧϷ΍ϭ ϪΗϓΎΣ ϲϠϋ ωϭοϭϣ ΎϣϫΩΣ΃ ϥΎΑΎΗϛ ϝϛηϟ΍ ϲϓ 

΃  ( έΧϷ΍ ϥϣ ΍έ΍έϘΗγ΍ έΛϛ΃  ΏΎΗϛϟ΍.................................................. 

έΧϷ΍ ϥϣ ϲϠϋ΃ ϪϠϘΛ ίϛέϣ Ϫϳϓ ϥϭϛϳ ΎϣϬϳ΃ (Ώ ΏΎΗϛϟ΍ .......................... 

 έγϔΗ ΎϣΑ (Ν :........................................................................................................................................ 

 ##  : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ  

΃  : Ωϳϟ΍ ϊΑλ· ϲϠϋ ίϛΗέϣ ϡϠϗ (

 : ϡϠϘϟ΍ έϘΗγϳ ϝϫ **............................................... 

 : ΏΑγϟ΍  **......................................................... 

 : ϡϠϘϟ΍ ϲϓέρΑ ΎρΎρΑ ϲΗέϣΛ ϕϳϠόΗ ϡΗ (Ώ

 : ΔϋϭϣΟϣϟ΍ έϘΗγΗ ϝϫ **....................................... 

 : ΏΑγϟ΍ **......................................................... 

##   : ϝΎϔρϸϟ ϥ΍ίΗ΍ ΔΑόϟ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ  

΃ : ΔΑόϠϟ΍ έϘΗγΗ ϝϫ (ϡόϧ   

 : ΏΑγϟ΍ (Ώ(έϘΗγϣ ϥί΍ϭΗ) ϪΗΣ΍ί· Ωϧϋ ϊϔΗέϳ ϡγΟϟ΍ ϝϘΛ ίϛέϣ 

##   : νέϷ΍ ϥρΎΑ ϲϓ ΩΗϣϳ ϭϫϭ ϥρϧη΍ϭ ϲϓ αϳΑγ ϝΗΎϳγ ϲϧΑϣ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ  

΃  : ϲϧΑϣϟ΍ ΍Ϋϫ ρϘγϳ ϥ΃ ϥϛϣϳ ϝϫ (...........................  

 : ΏΑγϟ΍ (Ώ..........................................................................................................  
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

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

 ##  : έϳϐλ ϰλΣ ϲϠϋ ϱϭΗΣϳ ϕϭΩϧλ ωΎϗ ϲϓ ΓΩϭΟϭϣ αϧΗ Γέϛ : ϝϛηϟ΍ ϲϓ 

΃  : ϕϭΩϧλϟ΍ Νέ Ωϧϋ ΙΩΣϳ ΍ΫΎϣ (............................................................ 

 : ΏΑγϟ΍ (Ώ......................................................................................... 
 

 ## : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ έγϓ . Γέργϣϟ΍ϭ Δϗέρϣϟ΍ ρϭϘγ ϡΩϋ 
 ..........................................................................................................

 

  ## : ΞϠΛϟ΍ ϝΛϣ ˯Ύϣϟ΍ ΢ργ ϲϠϋ ϭϔρϳ Γέϳϐλ ϪΗϓΎΛϛ ϡγΟ (΃) ϝϛηϟ΍ ϲϓ 

 ΔϋϭϣΟϣϟ΍ ϝϘΛ ίϛέϣϟ ΙΩΣϳ ΍ΫΎϣ **: ............................................................................... 

 :  ΏΑγϟ΍ **................................................................................................................. 

 

 ## : ΩϳΩΣϟ΍ ϝΛϣ ωΎϘϟ΍ ϲϓ ιϭϐϳ ΓέϳΑϛ ϪΗϓΎΛϛ ϡγΟ (Ώ) ϝϛηϟ΍ ϲϓ 

 ΔϋϭϣΟϣϟ΍ ϝϘΛ ίϛέϣϟ ΙΩΣϳ ΍ΫΎϣ **: ............................................................................... 

 :  ΏΑγϟ΍ **................................................................................................................. 

 

 ## : ϙΎϣγϷ΍ ϝΛϣ ˯Ύϣϟ΍ ΔϓΎΛϛϟ ΔϳϭΎγϣ ϪΗϓΎΛϛ ϡγΟ (Ν) ϝϛηϟ΍ ϲϓ 

  ΔϋϭϣΟϣϟ΍ ϝϘΛ ίϛέϣϟ ΙΩΣϳ ΍ΫΎϣ **: ............................................................................... 

 :  ΏΑγϟ΍ **................................................................................................................. 
  

 ## : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

έΎγϳϟ΍ ϲϓ **( ΃ )  ˯Ύϣϟ΍ Ώϭϛ ϝϘΛ ίϛέϣ ϥ΄ϓ ωΎϘϟ΍ ϲϓ ΔϟϭΎρ αϧΗ Γέϛ .............  

 ϥϳϣϳϟ΍ ϲϓ ** (Ώ) ˯Ύϣϟ΍ Ώϭϛ ϝϘΛ ίϛέϣ ϥ΄ϓ ϭϔρΗ ΔϟϭΎρ αϧΗ Γέϛ..................  

  

1 -ϡΎΟΣϷ΍ ϑϠΗΧϣ ϥϭΗϳί ϭ΃ ΔϔϠΗΧϣ ϡΎΟΣ΃ Ε΍Ϋ ΓέΎΟΣ ϊρϘΑ ϕϭΩϧλ ˯ϝϣ Ωϧϋ  ˱΍έΎγϳϭ ˱Ύϧϳϣϳ ϩίϫϭ. 

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

1 - ˱ϼϣΎϛ ˱ ΎρϭϘγ ϡ΋Ύϋ ΩϳϠΟ ϝΑΟ ρϘγϳ ϥ΃ ϥϛϣϳ ϻ . 

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

2 . ΎϬγϔϧ ˯Ύϣϟ΍ ΔϓΎΛϛ ΎϬϟ ϱ΃ Ϫγϔϧ ϡΟΣϟ΍ Ϫϟ ϱΫϟ΍ ˯Ύϣϟ΍ ϥίϭ ϱϭΎγϳ ϥ΃ ΏΟϳ ϙΎϣγϷ΍ ϥϣ ϱ΃ ϥίϭ -

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

: ΙΩΣϳ ΍ΫΎϣ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

(΃) 

(Ώ) 

(Ν) 

(΃) (Ώ) 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                             ϝϭϷ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                   έηϋ ϱΩΎΣϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 ϡ  

 

 

ϝϭρϟ΍ 
mmm

mcm

→×

→×
−

−

3

2

10

10
 ΔϠΗϛϟ΍ 

Kgmg

Kggm

→×

→×
−

−

6

3

10

10
 

ΔΣΎγϣϟ΍ 
262

242

10

10

mmm

mcm

→×

→×
−

−

 ϥϣίϟ΍ 
S3600hr

S60min

→÷
→÷

 

ϡΟΣϟ΍ 
393

363

10

10

mmm

mcm

→×

→×
−

−

 Δϋέγϟ΍ m/s  
3600

1000
 Km/h →× 

 

 

ΕΎϬΟΗϣϟ΍ ϊϣΟ ΔϘϳέρΑ ϥϳϬΟΗϣ ΔϠλΣϣ θcos222 ABBABAR ++=+=


 

ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ΕΎϬΟΗϣϟ΍ ϊϣΟ ΔϘϳέρΑ 
R

B θα sin
sin = 

ϱΩΩόϟ΍ Ώέοϟ΍ ΞΗΎϧ θcosABBA =⋅


 

ϲϫΎΟΗϻ΍ Ώέοϟ΍ ΞΗΎϧ θsinABBA =×


 

ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ϪΟΗϣϠϟ  θθ coscos FF
F

F
X

X =⇒= 

 ϪΟΗϣϠϟ Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ θθ sinsin FF
F

F
y

y =⇒= 

ΕΎϬΟΗϣϟ΍ ϝϳϠΣΗ ΔϘϳέρΑ ϥϳϬΟΗϣ ΔϠλΣϣ 22
yX FFF += 

ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ΕΎϬΟΗϣϟ΍ ϝϳϠΣΗ ΔϘϳέρΑ 
X

y

F

F
=θtan 
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)ɽ с Ϭ( 

 ) ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ **x(   ) ϲγ΃έϟ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ ** y( 

        : ΔϋέγϠϟ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ *t

X
VV oXX ==   : ΔϋέγϠϟ Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ *gygtVy 2== 

     : ( ϲϘϓϷ΍ ϯΩϣϟ΍ ) ΔϳϘϓϷ΍ ΔϓΎγϣϟ΍ *tVX x ⋅=                        :  ϲγ΃έϟ΍ ωΎϔΗέϻ΍ *2

2

1
gty = 

                            :   ρϭϘγϟ΍ ϥϣί *
XV

X
t =                            :  ρϭϘγϟ΍ ϥϣί *g

2y
t = 

               :  ΔϳϠϛϟ΍ Δϋέγϟ΍ *2
y

2
XT VVV +=                  :  ΔϳϠϛϟ΍ Δϋέγϟ΍ ϩΎΟΗ΍ *

X

y

V

V
tanș = 

 

)ɽ (  

  ) ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ **x(   ) ϲγ΃έϟ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ ** y( 

Δϳ΋΍ΩΗΑϻ΍ Δϋέγϟ΍ cosșvv 00X = sinșvv 00y = 

Δϋέγϟ΍ ΔϟΩΎόϣ cosșvvv 00XX == gtsinșvv 0y −= 

ΔϓΎγϣϟ΍ ΔϟΩΎόϣ tcosșvX 0 ⋅= 
2

0 gt
2

1
tsinșvy −⋅= 

ϥϣίϟ΍ ΔϟΩΎόϣ )
g

sinșv
.(22tt 0==′ 

g
t

θsinv0= 

 ϯΩϣϟ΍ ΔϟΩΎόϣ
ωΎϔΗέ΍ ϲλϗ΃ϭ g

V
R

)2(sin 2
0 θ

= g

V
h

2

sin 22
0

max

θ
= 

έΎγϣϟ΍ ΔϟΩΎόϣ 
2

22
0

)
cos2

()(tan Χ−Χ=
θ

θ
V

g
y 

 

 

 ΔϠΗϛϟ΍ ίϛέϣ ϊϗϭϣ ΏΎγΣ 

321

332211
.. mmm

xmxmxm
x mc ++

++
=

 

321

332211
.. mmm

ymymym
y mc ++

++
=

 

321

332211
.. mmm

zmzmzm
z mc ++

++
=
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Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍ N.2ʌ
r

Sș ==
 

Γέ΋΍Ωϟ΍ ρϳΣϣ rL .2π= 

( ΔϳγΎϣϣϟ΍ ) ΔϳρΧϟ΍ Δϋέγϟ΍ rfr
T

r

t

S
V .2

2 ωππ
=⋅===

 

( Δϳέ΋΍Ωϟ΍ ) Δϳϭ΍ίϟ΍ Δϋέγϟ΍ 
r

V
f

Tt
=⋅=== ππθω 2

2
 

ΩΩέΗϟ΍ 

Tt

N
f

1
==

 

ϱέϭΩϟ΍ ϥϣίϟ΍ 
fN

t
T

1
==

 

ΔϣυΗϧϣϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ ϲϓ ΔϠΟόϟ΍ r
r

V
aC .2

2

ω==
 

Δϳίϛέϣϟ΍ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍ rm
r

mV
amF cC

2
2

. ω===
 

 ΔϛέΣϟ΍ ΕϻΩΎόϣ Δϳέ΋΍Ωϟ΍ΔϠΟόϟ΍ ΔϣυΗϧϣ 2
0

0

tș
2

1
tȦș

tșȦȦ

′′+=

′′+=

 

 
 
 
 
 
 
 

 

  ϲϘϓϷ΍ ϱέ΋΍Ωϟ΍ ϑρόϧϣϟ΍ ϝ΋Ύϣϟ΍ ϱέ΋΍Ωϟ΍ ϑρόϧϣϟ΍ 

ϕϳέρϟ΍ ϝόϓ Ωέ  mgN =  cosș
mg

N = 

ϙΎϛΗΣ΍ ϝϣΎόϣ  
N

f
=µ  θµ tan= 

Δϧϣϵ΍ Δϋέγϟ΍  
 m

.rF
V C= θtanrgV = 

ΔϟΎϣϹ΍ Δϳϭ΍ί 
 rg

V 2

tan =θ 
 


