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 عنركتابرالطالبرريغنيرراĞتابعةردفĈر

 كيمياءو  ال قسم الفيزياء  
 دفĈ اĞتابعة 

     1ϭاĜادي عشر ياء الصف  فيز 

 ي اأول الدراس الفصل  

 

    

  ρϟ΍ ϡγ΃ΏϟΎ  : .............................. . ................ . .... .............. ... 

 ΍ ϑλϟ :  ....................................... 

 Ωϟ΍ ϡΎόϟ΍΍έϲγ :   ...................... ...  /   ................. ........    

 

 اد إعد 
 أ/ يوسف بدر عزمي 

           ϡγϘϟ΍ αϳ΋έ                                         ϲϧϔϟ΍ ϪΟϭϣϟ΍                                            ΔγέΩϣϟ΍ έϳΩϣ 
          /΃ ϳΑϧΩϟ΍ ϝ   ϲϟ΍                                    /΃ ϭϣΣϣϱΩΎϣΣϟ΍ Ω                                            /΃   ϩέϭΗϟ΍ ΫΎόϣ 

 

 

 



 

Ͳ ϭ Ͳ 

 

 حركة اĞقذوفات الفصل اأول :  
 الكميات اĞتجهة و: الكميات العددية 1Ǧ 1الدرس ) 

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

 ϑϳέόΗϟ΍ 
ر..........................ر.......................ر

ر.........................ر.......................
ر..............................................ر
ر.............................................ر

 ΔϠΛϣ΃ ...................................ر......................ر........................ر............ر
 ΔϣΩΧΗγϣϟ΍ ΔϳΑΎγΣϟ΍ ΕΎϳϠϣόϟ΍ ...................................ر......................ر........................ر............ر

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

   ) 
رسافةربčرنقطةربدايةراĜركةرإيرنقطةرنهايةراĜركةررررماقصر                  

 ΔϧέΎϘϣϟ΍ ϪΟϭ  ΓέΣϟ΍ ΕΎϬΟΗϣϟ΍  ΓΩϳϘϣϟ΍ ΕΎϬΟΗϣϟ΍ 

 ϑϳέόΗϟ΍ ر..................ر............................................ر
ر...........ر..................................................

ر.............................ر........ر.................
ر...................ر.....ر.............................

 ΔϠΛϣ΃ ر....................ر...............................ر.ر....ر..........................................................ر
                                 

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

  ϝΎΛϣ1  :   ΍ΫΈϓ ˬ ΓέΎϳγ ϙέΣΗ Δϋέγ ϥϋ έΑόϣϟ΍ ϲϧΎϳΑϟ΍ ϪΟΗϣϟ΍ ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ 

       ( ϡγέϟ΍ αΎϳϘϣ ϥ΃ ΕϣϠϋcm : 10 m/s 1   )οΎϳέ έΑϋ ϥϋ ˱Ύϳ΍ (  ϪΟΗϣϟV


) 

 ...................ر................ر................................................................................
 
 

  ϝΎΛϣ2  ϪΗϠΗϛ ϡγΟϟ ΔϠΟόϟ΍ ϪΟΗϣ ΩΟϭ΃ :)Kg2  ) Γϭϗ ϪϳϠϋ έΛ΅Ηϭ   (oN , 60 10)   . 
ر...................ر........ر.................................................................................................................................

  ϝΎΛϣ3  :   ϥϣ ΔϣΩΎϘϟ΍ ΡΎϳέϟ΍ Δϋέγ ϥ΃ ΔϳϭΟϟ΍ ΩΎλέϷ΍ Γέηϧ ϲϓ Ωέϭ 

 ηϟ΍ ( ϱϭΎγΗ ϝΎϣh60 km /    Δϋέγϟ΍ ϩΫϫ ϝΛϣ ) ˱ΎϳϧΎϳΑ  -   οΎϳέ ˱ Ύϳ   . 

 : ˱ΎϳϧΎϳΑر.................................................................................... 

: ΎϳοΎϳέر............................رر.................................................... 

 

 ΔΣ΍ίϹ΍ 

ϝϠϋ ΄ϳ ΎϣϟϲΗ   : 

30 

V = 2 cm 

 



 

Ͳ Ϯ Ͳ 

 

  ϝΎΛϣ4  :  ( ΔϬΟΗϣ ΔϋέγΑ έϳγΗ ΓέΎϳγsmV / 101 =


 ΍ ϲϓ )  ϩΎΟΗ 

  ( Δϳϭ΍ίΑ ϝΎϣηϟ΍ ϕέηO30 . )  : ϲϠϳ Ύϣϋ ΏΟ΃ 

΃  ϝΛϣ ) ϧΎϳΑ ( ˱Ύϳ1V


( ϡγέ αΎϳϘϣ ˱ΎϣΩΧΗγϣ )1 cm( ϝϛϟ )s5 m/ ):   

Ώ (  ϪΟΗϣϟ΍ ϥϋ ˱ΎϳοΎϳέ έΑϋ )1V


 : )................ ...... ...................... 

Ν( ˱ΎϳϧΎϳΑ ϝΛϣ )   12  2VV


−=   ϡγέϟ΍ αΎϳϘϣ αϳϔϧ ˱ΎϣΩΧΗγϣ  )  : 

ΩΑϋ )( ϪΟΗϣϟ΍ ϥϋ ˱ΎϳοΎϳέ έ2V


  : )...................... ...................... 
 

  ϝΎΛϣ5  :  ΔϋέγΑ ΓέΎϳγ ϙέΣΗΗ ( ( 150  km/h   Δϳϭ΍ί ϊϧλϳ ϩΎΟΗΎΑ 

ϫέ΍ΩϘϣ ( Ύ130  )  ΏΟϭϣϟ΍ ϲϘϓϷ΍ έϭΣϣϟ΍ ϊϣ.  έΗΧ΃αΎϳϘϣ  ΏγΎϧϣ ϡγέ 

 ϪΟΗϣϟ΍ ϩΎΟΗ΍ϭ έ΍ΩϘϣ ΏΗϛ΃ ϡΛ ϭϟ΍ Δϋέγ ϥϋ έΑόϣϟ΍ ϪΟΗϣϟ΍ ϡγέ΃ . ΓέΎϳγ 

 : ˱ΎϳϧΎϳΑر.................................................................................. 

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

رخصائصراĞتجهاتر

رالĒاهررراĞتجهانريكونانرمتساويانربشرطرتساويراĞقداررو                     
                ( ϱϭΎγΗ ΔϳΩΩϋ ΔϋέγΑ ˱ϻΎϣη ΓέΎϳγ έϳγΗ80 km / h ΎϣϧϳΑ ) έϳγΗ Ύϳγ  ˱ΎΑϭϧΟ ϱέΧ΃ Γέ 

                 ΔϋέγΑ(80 km/h ϝϫ . ) ϥΎΗϬΟΗϣϟ΍ ΎϣϬΗϋέγϭ ˮ ϥΎΗϳϭΎγΗϣ ˮ ΍ΫΎϣϟ 

ر.............................................................ر.............................................................................رررررررررررررررررررررر

                                                  čصلةرأورررعمليةرالستعاضةرعنرمتجهĮتجهرواحدريسميراđأكثرر 

رخرحسابراĮصلةربالطريقةراĜسابيةرخرأولار

 

ر

رĜسابراĒاهراĮصلةرخر
 

 

( ΙϳΣڧ Δϳϭ΍ίϟ΍ ϲϫ ) ϥϳΑر................................    ϭ Į)Δϳϭ΍ί ϲϫ )  ر.............................................................. 

ϱϭΎγΗϟ΍ 

1V 

2V 

 ϣϟ΍ ΏϳϛέΗ ( ΕΎϬΟΗϣϟ΍ ϊϣΟ ) ΕΎϬΟΗ 

΅γ ϝ΍ : 

cos222 ABBABAR ++=+=


 





= −

R

B  sin
sin 1

 

B  

 

A 

 

R 

 

 צ
Į 
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 تابع ėع اĞتجها 

   

رر( ڧ0 = ) درخراهرواحوريراĒرر(رġصلةرمتجهčرمتوازيčرأر

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

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

رررر( ڧ180 = ) رمتعاكسčرخروررب(رġصلةرمتجهčرمتوازيčر 

* *ΣΗ Ώγ ϟ΍λΣϣ ΔϠ  Δϗϼόϟ΍ ϥϣ :ر................................    

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

ر (  ڧ90 = ) متجهčرمتعامدينرخرصلةر(رġج

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

 **ΟΗ΍ ϥϭϛϳλΣϣϟ΍ ϩΎ  ΔϠ :ر........................................    

ررر( ڧ120 = ) وربينهمارزاويةرčراويرد(رġصلةرمتجهčرمتس

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

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

رخرال رنيةر)راğندسيةر(رأور)رمتوازيراأضاعر(رخطريقةرالبياثانياا

1-  Δϳϭ΍ίϟ΍ ϥϭϛΗ ΙϳΣΑ ΏγΎϧϣ ϡγέ αΎϳϘϣΑ ϪΟΗϣ ϝϛ ϝΛϣϧڧ ΎϣϬϧϳΑ 

2- ϼοϷ΍ ϱί΍ϭΗϣ ϝϣϛϧ  ω ϧ ϭ ϥϳϬΟΗϣϟ΍ ˯ΎϘΗϟ΍ ΔρϘϧ ϥϣ ϩέρϗ ϡγέ 

3- Ύϧϟ΍ Ώέοϧ ϭ ωϼοϷ΍ ϱί΍ϭΗϣ έρϗ ϝϭρ αϳϘϧϘϣΑ ΞΗ  ϡγέϟ΍ αΎϳ 

     ΔϠλΣϣϟ΍ έ΍ΩϘϣ ϭϫ ϥϭϛϳϓϭ Δϳϭ΍ίϟ΍ αΎϳϘΑ ΔϠλΣϣϟ΍ ϩΎΟΗ΍ ΩΟϧĮ  

رخ   خرėعرعدةرمتجهاترثالثاا

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

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

 

 

 

 

1F 

2F 

TF 

 ) ΃ ( 

1F 

2F 

TF 

(  Ώ  ) 

 (Ω  ) 

  

Į 

2F 

 

1F 

TF 

 

2F 

 

1F 

TF 

 

(  Ν ) 

  

Į 

Į 

2F 

1F 
3F 

+ = + 2F 

1F 

3F 

TF 

 צ

Į 

2F 

1F 

TF 

ΟΑ ΔλΎΧ ΕϻΎΣΕΎϬΟΗϣϟ΍ ϊϣ 
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a


 b


 

C 

d 

A B 

1-    ϣΟϟ΍ ϊϣ ϱΩΩόϟ΍ ϊϣΟϟ΍ ϱϭΎγΗϳ (  ϲϫΎΟΗϻ΍ ϊBABA +=+


ϥϳϬΟΗϣϟ΍ ϥϭϛϳ ΎϣΩϧϋ  )    ر...........................ر
2- ϥϳϬΟΗϣϟ΍ ϥϭϛϳ ΎϣΩϧϋ ΔϠλΣϣ ϝϗ΃ ϥϭϛΗ ..................έΑϛ΃ϭ  Σϣ ΔϠλ ϥϳϬΟΗϣϟ΍ ϥϭϛϳ ΎϣΩϧϋ   ر....................... 
3-  ΕΩ΍ί ΎϣϠϛ ϥϳϬΟΗϣϟ΍ ϥϳΑ ΔϠλΣϣϟ΍ ϝϘΗ    .........ر................................. 
4- ϥϳϬΟΗϣ ΔϠλΣϣ ϱϭΎγΗ ˱ΎϳϧΎϳΑ    ...................         ωϼοϷ΍ ϱί΍ϭΗϣ 
5- ϲϫ ϥϳϬΟΗϣ ΔϠλΣϣ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍  :  1Ǧ2رررررر..............................رǦرر........................................ 
6- Ϙϣϟ΍ ϊϠοϣϟ΍ ΔϠλΣϣ ϱϭΎγϳ ϝϔ ر....................................... 
7-   ϥϣ ΃ΩΑΗ ΔϠλΣϣϟ΍ر........ ϝϭϷ΍ ϪΟΗϣϟ΍  ϭ ϬΗϧΗ˰Α ϲ   ˰˰....ر..   έϳΧϷ΍ ϪΟΗϣϟ΍ 

8-  ΔϳϠϣϋ Οϣ ΔϳϠϣϋ ΕΎϬΟΗϣϟ΍ ϊ  ر...........    ΙϳΣ  (ABBA


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

1-  ϲϠϋ ϝϭλΣϟ΍ ϥϛϣϳ Ωϋϗ Γ .  ϥϳϬΟΗϣϟ΍ αϔϧϟ ΔϠλΣϣϠϟ ϡϳ 
 ..............................................................................................ر 

2- έγϟ΍ έϳϐΗΗΗϟ΍ Δϋϓ Γέ΋Ύρ ΎϬΑ ϖϠΣ˵Η ϲϣ ϡϏέϟ΍ ϲϠϋ ϭΟϟ΍ ϲϲΗϟ΍ Δϋέγϟ΍ ΕΎΑΛ ϥ   .  Γέ΋ΎρϠϟ ϙέΣϣϟ΍ ΎϬΑγϛϳ 
..................................................................................................... .......................... 

3- Ηγϳ ϻϊϳρ  Αγ ΔρϘϧ ϥϣ έϬϧϟ΍ έΑόϳ ϥ΃ ΡΎ(a)  ΔρϘϧ ϲϟ·(b)  . ϝϛηϟ΍ ϲϓ Ύϣϛ ΓέηΎΑϣ ΓέϭλΑ 
................................................................................................... .............................. 

  
                       

1- ϭ έ΍ΩϘϣϟ ϪΟΗϣϟ΍ έ΍Ω ΍Ϋ· ϝΑΎϘϣϟ΍ ϝϛηϟΎΑ ϥϳΣοϭϣϟ΍ ϥϳϬΟΗϣϟ΍ ΔϠλΣϣ ϩΎΟΗ΍(b)   

      ρΎϘϧϟΎΑ ˱΍έϭέϣ ΓέϭΩ ϑλϧd) ˬ(c   ϪΟΗϣϟΎΑ ϪϟΎλΗ΍ ΔρϘϧ ϝϭΣ(a)     . 
 ...........ر..............................................................................................ر....     

  ϝΎΛϣ1  :  ϲϧΎΛϟ΍ϭ ϝϭϷ΍ ϥϳϧ΍ίϳϣϟ΍ ϥϣ ϝϛ Γ˯΍έϗ ΕϧΎϛ ΍Ϋ· ( ϲϫN 100  . ) 

ΏγΣ΃  ΙϟΎΛϟ΍ ϥ΍ίϳϣϟ΍ Γ˯΍έϗ : 
 ...........ر..........................................ر......................................................

 

ϝΎΛϣ  2  : Ύγϣϟ΍ ϡγέΑ Γέ΋Ύρϟ ϲϟϵ΍ ΏγΎΣϟ΍ ίΎϬΟ ϡΎϗϱΫϟ΍ έ   ϪΗϛϠγ 

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

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

 ˱ΎϣϠϋ (ΎϳϘϣ ϥ΄ΑΩΧΗγϣϟ΍ ϡγέϟ΍ α ϡ1 cm : 300 Km  ) 

 ...........ر.....................................................................................

ر................................................................................................ر

Ϡϋ ϝ  ϲΗ΄ϳ Ύϣϟ : 

a 

b 

 ΙΩΣϳ ΍ΫΎϣ : 

C


 

A


 

B


 C


 

A


 

B


 

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

 = 120 

ϟ΍ ϝϭϷ΍ ϥ΍ίϳϣ ϟ΍ ϥ΍ίϳϣϲϧΎΛϟ΍ 



 

Ͳ ϱ Ͳ 

 

 هات اĞتج علي ėع تطبيقات  

  ϝΎΛϣ3 ( ϊρϘϳϟ ΏέΎϗ ϙέΣΗ :8 km ( ϩΎΟΗΎΑ )O30(   ϕέηϟ΍ ϝΎϣη 

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

        ˮ ΔϳγΩϧϬϟ΍ ΔϘϳέρϟΎΑ )΃                 ˮ ΔϳΑΎγΣϟ΍ ΔϘϳέρϟΎΑ )Ώ 

ر.............................ر.......................................................... 
ر...........ر............................................................................

ر................ر.........................ر..............................................

ر.....................................ر..................................................ر

  ϝΎΛϣ4 ηϟ΍ ϲϓ : ϳϬΟΗϣ ϝϛ ( ϥsmV / 601 =


 ( ϭ )smV / 802 =


 ˮ  ˱ΎϫΎΟΗ΍ ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍ ΏγΣ΃ . ) 

ر............ر.................ر...................ر..............................................

ر................ر...............................ر..............................................

ر................ر.......ر.........................ر..............................................

ر.........ر..............ر.........................ر..............................................

ر..ر...............................................ر..............................................

  ϝΎΛϣ5  ϲϓ : ηϟ΍ ( ϥϳϬΟΗϣ ϝϛsmV / 601 =


 ( ϭ )smV / 802 =


ϣϟ΍ ΏγΣ΃ . )ϣ ΔϠλΣ ˮ  ˱ΎϫΎΟΗ΍ ϭ ˱΍έ΍ΩϘ 

ر..ر......ر......................................ر...............................................ر 

ر..ر.......ر.......................................ر..............................................

ر..ر.......ر.......................................ر..............................................

ر.ر...............................................ر..............................................

ر...ر.............................................ر..............................................ر

  ϝΎΛϣ6 (  ΎϣϬΗϣϳϗ ϥϳϬΟΗϣ :NA  20=


    (  ϭ  )NB  30=


  ( ΏγΣ΄ϓ . )BA


+ ϓ ϪϫΎΟΗ΍ ϭ )ϵ΍ ΕϻΎΣϟ΍ ϲ ˮ ΔϳΗ 

λΣϣϟ έ΍ΩϘϣ έΑϛ΃ ) ΃ ΔϠϥϳϬΟΗϣϟ΍   ϥϳϬΟΗϣϟ΍ (ΩΣ΍ϭ ϩΎΟΗ΍ ϲϓ  ) :   
ر................ر...........................................................................................ر..............................................

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

  

  

O150 

2V 

1V 

O021 

2V 

1V 



 

Ͳ ϲ Ͳ 

 

 اĞتجهات ضرب  

1-  έο  ΔϬΟΗϣ Δϳϣϛ × ΔΑΟϭϣ ϪϳΩΩϋ Δϳϣϛ Ώ 

    ϛϳϥϭ λΎΣ Ώέοϟ΍ ϝ ϲϓ ΩϳΩΟ ϪΟΗϣ ر............... ϩΎΟΗϻ΍ 

2-  ΔϬΟΗϣ Δϳϣϛ × ΔΑϟΎγ ϪϳΩΩϋ Δϳϣϛ Ώέο 

      ϲϓ ΩϳΩΟ ϪΟΗϣ Ώέοϟ΍ ϝλΎΣ ϥϭϛϳ  ر................ ϻ΍ϩΎΟΗ 

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

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

1-  ΏγΣΎϘϟ΍ ϥϭϧ ϲϧΎΛϟ΍   ϥΗϭϳϧϟF = m x a έΑΗόΗ ΓϭϘϟ΍  ϬΟΗϣ Ϫϳϣϛ . Δ 

ر.ر........................................................................................................................................................ررر

2-  ϥϭϧΎϘϟ΍ ΏγΣ ϲϧΎΛϟ΍ ϥΗϭϳϧϟ  F = m x a ϥϭϛΗ ϭϘϟ΍ ˱Ύϣ΋΍Ω Γ ϲϓ  ΔϠΟόϟ΍ ϩΎΟΗ΍ αϔϧ . 
 .........................................................................................................ر...............................................    

Ηϣϟ΍ Ώέο ΕΎϬΟ 
1- ϱΩΩόϟ΍ Ώέοϟ΍ 

ΎϳϘϟ΍ ( ϭ΃ ) ϲγ ρϘϧϟ΍ ( ) ϲϠΧ΍Ωϟ΍ ( ϭ΃ ) ϲ 
2-  ϲϫΎΟΗϻ΍ Ώέοϟ΍ 

 ) ϲΟέΎΧϟ΍ ( ϭ΃ ) ϲόρΎϘΗϟ΍ ( 

Ύϳέϟ΍ Δϗϼόϟ΍ Δϳο cosABBA =


 sinABBA =


 

ΗΎϧ΍ Ξ Ώέοϟ ر...........................................................رر.....................................................ر

 ϡΩόϧΗ 
ϗΞΗΎϧϟ΍ Δϣϳ 

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

 ϥϷ   ...................... ...................... 

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

 ϥϷ   ...................... ...................... 

 έΑϛ΃ 
ΞΗΎϧϠϟ Δϣϳϗ 

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

 ϥϷ   ...................... ...................... 

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

 ϥϷ   ...................... ...................... 

 ϪΗΎϔλ ر....................................................رر......................................................ر

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

                              
  

: ϝΎΛϣ  ( Ύϫέ΍ΩϘϣ Γϭϗ50 NϫέΩϗ ϡγΟϠϟ ΔΣ΍ί· ΏΑγΗ )( Ύ20 m ϭ ) ϊϧλΗ ϊϣ   

         ϳϭ΍ί ΓϭϘϟ΍( Δo60 . )    . ΞΗΎϧϟ΍ ϝϐηϟ΍ έ΍ΩϘϣ ΏγΣ΃   
ر....................................................ر..............................................................................ر..................

D 

X 

y 

2D 

-2D 

 ϝϠϋ  ϲΗ΄ϳ Ύϣϟ : 

cosFXXFW ==


 
΍έοϟϱΩΩόϟ΍ Ώ 

 =50 N F 

X = 20 m 
O60 



 

Ͳ ϳ Ͳ 

 

 اĞتجهات ضرب تابع

 الناشئرعنراĞتجهčررمتجهرجديدريساويرمساحةرمتوازيراأضاع                             

1- ΍ ΞΗΎϧ ϩΎΟΗ΍ ϥϭϛϳϣϋ ϲϫΎΟΗϻ΍ ΏέοϟΩϭ ϥϳϬΟΗϣϟ΍ ϲϠϋ ϱ ϭ ΩΩΣϳ..................ر...... 

2-  ( ϪΟΗϣC


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

3-  ( ϪΟΗϣD


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

4- γΗϳ ϱϭΎ  Ωϧϋ ϲϫΎΟΗϻ΍ ϊϣ ϱΩΩόϟ΍ Ώέοϟ΍= 45 ࣄ  ϥϷر.....ر...ر.......................... 

5- ΎΣ ϥΎϛ ΍Ϋ·οϟ΍ ϝλϳϬΟΗϣϟ ϲγΎϳϘϟ΍ ΏέγΗϣ ϥ ϥϳϳϭΎ Αέϣ ϱϭΎγϳ  ΎϣϬϧϣ ϱ΃ ϊ 

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

6- Ηϻ΍ Ώέοϟ΍ ϝλΎΣ ϥΎϛ ΍Ϋ·Ύγϳ ϥϳϳϭΎγΗϣ ϥϳϬΟΗϣϟ ϲϫΎΟ ΎϣϬϧϣ ϱ΃ ϊΑέϣ ϱϭ 

     Δϳϭ΍ίϟ΍ ϥΈϓ ϳΑ ΓέϭλΣϣϟ΍ ΎϣϬϧ........ر...........ر... 

7- λΎΣ ϥΎϛ ΍Ϋ·ϥϳϬΟΗϣϟ ϲϫΎΟΗϻ΍ Ώέοϟ΍ ϝ   ϲϠΛϣ ϱϭΎγϳλΎΣ΍ ϝέοϟ  ϱΩΩόϟ΍ ΏϥϳϬΟΗϣϟ΍ αϔϧϟ   

     ϭ΍ίϟ΍ ϥΈϓϭλΣϣϟ΍ ΔϳΗ ΎϣϬϧϳΑ Γέ   ϱϭΎγ..........ر.........ر... 

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

     ϟ΍ Δϳϭ΍ίϟ΍ ϥΈϓ ΎϣϬϧϳΑ ΓέϭλΣϣ   ϱϭΎγΗ..........ر.........ر... 
                 

1- γϻ΍ ΍ΫϬΑ ϲγΎϳϘϟ΍ Ώέοϟ΍ ϲϣγϳ  ϡ ϧϳΑ Ύϣ ΍ΫϬΑ ϲϫΎΟΗϻ΍ Ώέοϟ΍ ϡγϻ΍   . 
ر....ر.......................................................................................................................................................

2-  ϝϐηϟ΍ ϳϣϛϓ Δ ) ΔϳγΎϳϗ ( ΔϳΩΩϋ Δϳ΋Ύϳίϳ . 
ر....ر.......................................................................................................................................................ر

3- έοϟ΍οϟ΍ ΎϣϧϳΑ  Δϳϟ΍ΩΑ΃ ΔϳϠϣϋ ϱΩΩόϟ΍ Ώ ϻ΍ Ώέ ϲϫΎΟΗ΃ Εγϳϟ ΔϳϠϣϋ Δϳϟ΍ΩΑ . 
ر....ر.......................................................................................................................................................ر

ر....ر.......................................................................................................................................................

  ϝΎΛϣ1  :  Ηϣϭ ϥΎϳϭΎγΗϣ ϥΎϬΟ ο ϝλΎΣ ϥΎϳί΍ϭΗϣϘϟ΍ ΎϣϬΑέ  ϲγΎϳ2) unit25(   : ΏγΣ΃ . 

΃ έο ϝλΎΣ έ΍ΩϘϣ ) ϲϫΎΟΗϻ΍ ΎϣϬΑ:                                           

ر....ر..........................ر.............................................................................................................................

 ΎϣϬΗϠλΣϣ έ΍ΩϘϣ )Ώ : 

ر....ر.......................................................................................................................................................

a


 

b


 

C


 

D


 

ϝϠϋ ϲΗ΄ϳ Ύϣϟ   : 

΍ ϲϫΎΟΗϻ΍ Ώέοϟ 



 

Ͳ ϴ Ͳ 

 

  ϝΎΛϣ2  :  ΗϣϥΎϬΟ ϻ΍ ΎϣϬΑέο ϝλΎΣ ϥϳΩϣΎόΗϣϭ ϥΎϳϭΎγΗϣ  ϲϫΎΟΗ 2) unit36(  : ΏγΣ΃ . 

΃ Σ έ΍ΩϘϣ )έο ϝλΎ ΎϣϬΑϲγΎϳϘϟ΍  :                                           
ر....ر.......................................................................................................................................................

΍ΩϘϣ )ΏΗϠλΣϣ έΎϣϬ  :   

ر....ر.......................................................................................................................................................

ر....ر.......................................................................................................................................................

  ϝΎΛϣ3  :   Ύϣϫέ΍ΩϘϣ ϥϳϬΟΗϣ(unit 6=A


 ( ϭ  )unit 8=B


) Σ΄ϓ . : Ώγ 

΃  έ΍ΩϘϣ )BAC


=   ϭϫΎΟΗ΍ Ϫ:  ر..................................................ر.......... 

ر.............................................................................................................ر

)Ώ    έ΍ΩϘϣABD


= ϭΟΗ΍ ϪϫΎ : ر......................................................... 

ر           ...........................................................................ر..................................ر

Ν  ) ϥϳϬΟΗϣϟ΍ ϥϳΑ Δϗϼόϟ΍ ΎϣDϭC


 :    
ر....ر.....................................................................................................................................................ر

 ΍ΩϘϣ )Ω  έBA


  :      
ر....ر........................................................................................ر.............................................................ر

˰ϫ  έ΍ΩϘϣ )BA


+  ϪϫΎΟΗ΍ ϭ    : 
ر....ر............................................................................................ر.......................................................ر 

ر....ر.......................................................................................ر.............................................................ر

ر.ر..............................................ر.........................................................................................................ر

ر.ر...............................................ر............................................................................ر.............................

  ϝΎΛϣ4  : Ύϣϫέ΍ΩϘϣ ϥϳϬΟΗϣ (unit 6=A


 ( ϭ  )unit 8=B


) ΄ϓ . : ΏγΣ 

΃ )    έ΍ΩϘϣBA


 : 
ر................................................ر............................................................. 

  )Ώ έ΍ΩϘϣBA


   ϪϫΎΟΗ΍ ϭ :  ر................................................................ 

ر.................ر................................ر.............................................................ر

B 

A 

O120 

  

   

A 

B 

O60 

  



 

Ͳ ϵ Ͳ 

 

 اĞتجهات ēليل 

 امدينرمتعتجهرواحدرđتجهčةرعنرمستعاضلعمليةرا                             

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

Ϸ΍ ΔΑϛέϣϟ΍ ΔϳϘϓ 

 

 Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ 

 
Σϣϟ΍ έ΍ΩϘϣ ΔϠλ 

 

ΔϠλΣϣϟ΍ ϩΎΟΗ΍ 
   

1-  ΗΗ ϱϭΎγΑϛέϣϟ΍(  Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍ ϊϣ ΔϳϘϓϷ΍ ΔyF   =xF  ) ϋ Ωϧ..............ر  ϥϷ ر.............ر............................. 

2- Αϛέϣϟ΍ ΔϳϘϓϷ΍ Δ  ϱϭΎγΗ   (  ϲϠλϷ΍ ϪΟΗϣϟ΍ έ΍ΩϘϣF     =xF)   ϋ Ωϧ..............ر  ϥϷ ر.............ر............................. 

3- ϣϟ΍΃έϟ΍ ΔΑϛέ ϱϭΎγΗ Δϳγ  ( ϲϠλϷ΍ ϪΟΗϣϟ΍ έ΍ΩϘϣF   =yF  )   ϋ Ωϧ..............ر   ϥϷ .ر............ر............................. 

4-   ϱϭΎγΗ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ϩΎΟΗϻΎΑ ϪγϛΎόΗϭ ϲϠλϷ΍ ϪΟΗϣϟ΍  (F -   =xF )ϋ Ωϧ..............ر    ϥϷ ..ر.........................ر. 

5-  ΔΑϛέϣϟ΍  Δϳγ΍έϟ΍  ϲϠλϷ΍ ϪΟΗϣϟ΍ ϱϭΎγΗ ( ϩΎΟΗϻΎΑ ϪγϛΎόΗϭF -   =yF )ϋ Ωϧ.............ر  ϥϷ  ............ر...............ر. 

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

     ΔΑϛέϣϟ΍ ϥϳΑ Δϳϭ΍ίϟ΍ ϥ΄ϓ ΔϳϘϓϷ΍ ϟ΍ϭ ϠλΣϣ ϱϭΎγΗ Δرر......ر....رϳΑ Δϳϭ΍ίϟ΍ϭ΍ ΔΑϛέϣϟ΍ ϥγ΃έϟ ϱϭΎγΗ ΔϠλΣϣϟ΍ϭ Δϳ......     

  ϝΎΛϣ1  : Αϛέϣϟ΍ ΏγΣ΃ ϭ  ΔϳϘϓϷ΍ Δ ϟ΍ ΔΑϛέϣϟ΍ϝϛϟ Δϳγ΃έ ΍ ϥϣ Γϭϗ  : ϝϛηϟΎΑ ΔΣοϭϣϟ΍ ϯϭϘϟ 

 

 

 

 

 

 

 

  

Σ˰Η ΕΎϬΟΗϣϟ΍ ϝϳϠ˰ 

 

 צ
 

yF 

 

xF 

 

F 

 

 coscos FF
F

F
X

X == 

 sinsin FF
F

F
y

y == 

22
yX FFF += 









= −

X

y

F

F1tan
 

+X 

10 N 

 

X- 

y- 

 

+y 

 

 O150 

 
+X 

8 N 

 

X- 

y- 

 

+y 

 

 O60 

 +X 

N0 8 

 

X- 

y- 

 

+y 

 

 O04 

 

+X 

30 N 

 

X- 

y- 

 

+y 

 

 O50 

 

.……………… XF 
.……………… yF 

 

.……………… XF 
.……………… yF 

 

.……………… XF 
.……………… yF 

 

.……………… XF 
.……………… yF 

XF 

F c  ڧ 

yF 

F sin ڧ 



 

Ͳ ϭϬ Ͳ 

 

 اĞتجهات ēليل تابع
 

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

2-  ΕΎϬΟΗϣϟ΍ ϝϳϠΣΗ ϥϣ ϝοϓ΃ΟΗϣϟ΍ ϊϣΟϬΕΎ   ΎγΣ ϲϓλΣϣϟ΍ Ώ  ΔϠ   
ر............................................................................................ر............................................................رر

ΎΛϣ  ϝ2 ΔΣοϭϣϟ΍ ϯϭϘϟ΍ ΔϠλΣϣ ΏγΣ΃ :  ΎϘϣϟ΍ ϝϛηϟΎΑ . ϝΑ 

 
 

 

 

 

 

 

 

 
 

ر....................ر.....................................................................................................................................  

ر.............................................ر............................................................................................................ررر

 .............................................................................ر.....................................................................ر........رر

  ϝΎΛϣ3  ΙϼΛΑ ΎϫΩη ϡΗϳ ΔϳϧΩόϣ ΔϘϠΣ :ΩϘϣ ΔϠλΣϣϟ΍ ΩΟϭ΃ . ϱϭϗϭ ˱΍έ΍  ˱ΎϬϫΎΟΗ΍.    
 XF yF 

1F   
2F   
3F   
TF   

 

ر..........ر...............................................................................................................................................ررر

ر.....................ر.....................................................................................................................................رر

 .............................................ر.............................ر...............................................................................رر

 XF yF 

1F   
2F   
3F   

4F   
5F   

6F   
7F   

8F   
TF   

75 N 100 N 
150 N 

o30 o06 

1F 
2F 3F 

O45 

O30 

O45 

3 N 5 N 

2 N 

N 25
  

8 N  
4 N 

6 N  

O60 

N 25
  

ϝϠϋ ϲΗ΄ϳ Ύϣϟ   : 



 

Ͳ ϭϭ Ͳ 

 

 

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

 

 

ر                                                ..........................................................................ر...............................................................................

 .............................................ر.............................ر...............................................................................

 .............................................ر.............................ر...............................................................................

  ϝΎΛϣ5 ϝϛηϟ΍ ϥϣ : ϭ ˱΍έ΍ΩϘϣ ΔϠλΣϣϟ΍ )΃ : ΏγΣ΃ . ˱ ΎϫΎΟΗ΍  ϘϳέρΑ ϊϣΟ Δ ΎϬΟΗϣϟ΍Ε 

 .............................ر...............................................................................

 .............................ر...............................................................................ر

 .............................ر...............................................................................

 .............................ر...............................................................................

 )Ώ ΏγΣ΃ϟ΍Σϣϭ ˱΍έ΍ΩϘϣ ΔϠλ  ΕΎϬΟΗϣϟ΍ ϝϳϠΣΗ ΔϘϳέρΑ ˱ΎϫΎΟΗ΍ 

ر...ر...............................................................................

ررر...........................ر.......................................................

   ...ر...............................................................................

  ϝΎΛϣ6  ϪΗϠΗϛ ϡγΟ :)50 kg( Δϳϭ΍ίΑ ϝ΋Ύϣ ϱϭΗγϣ ϲϠϋ ωϭοϭϣ )o30ϓϷ΍ έϭΣϣϟ΍ ϊϣ ) : ΏγΣ΃ . ϲϘ 

΃  ϲϠϋ ϡγΟϟ΍ ϙϳέΣΗϟ Δϣίϼϟ΍ ΓϭϘϟ΍ )ϟ΍ ϱϭΗγϣϟ΍ϣϟ΍ ( ϝ΋Ύϣ ΔϳϘϓϷ΍ ΔΑϛέ ϥίϭϠϟ  ) : 

ر.......ر..................................................................................................

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

ر.......ر..................................................................................................

 XF yF 
1F   
2F   
3F   
4F   

TF   

 XF yF 

1F   

2F   

TF   

1F 
2F 

o50 o06 

4 N 6 N 

  
o03 w 

  
  



 

Ͳ ϭϮ Ͳ 

 

 القذيفة ( : حركة  1Ǧ 3الدرس ) 

 تتعرضرلقوةراěاذبيةراأرضيةرورريراğواءررالتيرتقذفراأجسامر                     

* *  ΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ : ϝ 

1- ϟ΍ ϝϛη ( ϲϓ έΎγϣ   : ) ΃ ر...................................... 

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

3- η ϑϼΗΧ΍ έγϔΗ ϡΑ ˮ ϥϳέΎγϣϟ΍ ϝϛ 
ر..ر.......................................................................  

رر..........................................................................رر

* *   : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ 

΃ ) ΢ργ ϲϠϋ Γέϛ ΔΟέΣΩ Ωϧϋ ϻ΍ ϡϳΩϋ ϲϘϓ΃ϙΎϛΗΣ 

   : ΙΩΣϟ΍ر.........ر................................................................................................................... 
 : ΏΑγϟ΍........................................................ر..................................................................... 

Ώ)  Ωϧϋ Ϙγ·Ύ Ϸ Γέϛϟ΍ ρ ϝϔγ 

   : ΙΩΣϟ΍ر............................................................................................................................ 
 : ΏΑγϟ΍...............................................................................................ر.............................. 

Ν) ϟ΍ αϔϧ ϲϓ ϥΎΗέϛ ρϭϘγ Ωϧϋ έΣ ρϭϘγ ρϘγΗ ΎϣϫΩΣ΃ ΔυΣϠϯέΧϷ΍ϭ Ϭϟ΍ ΔϣϭΎϘϣ ϝΎϣϫΈΑ ˱ΎϳϘϓ΃ ˯ ΍ϭ 

 : ΙΩΣϟ΍..................................................................ر..................................................... 
 ΏΑγϟ΍:   ر....................................................................................................................... 

 حركةرأفقيةرمنتظمةرالسرعةمنرحركةررأسيةرمنتظمةرالعجلةروحركةرمركبةر                       

           ϟ΍ ϊΑΗΗΩόΑ ϲϧΣϧϣϟ΍ έΎγϣϟ΍ ΕΎϓϭΫϘϣ ΍ΎϬϗϼρϧ  .   
 ............ر.............................................................................................................................ر                     

 

 

 

 =  ΔϔϳΫϘϟ΍ ϕϼρ· Δϳϭ΍ί  o90  · Δϳϭ΍ίϟ΍ ϕϼρ  = ΔϔϳΫϘ  0  ϥϳΑ ϕϼρ· Δϳϭ΍ί) o90 –( 0  

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

 ΕΎϓϭΫϘϣϟ΍ 

)΃( 

 )Ώ( 

 )Ν( 

 ΔϔϳΫϘϟ΍ ΔϛέΣ 

 ϊρϗ ΊϓΎϛϣ Χ ϲγ΃έ  ρ ϑλϧ  ϊρϗ ΊϓΎϛϣ 

 )΃( (Ώ ) 

ϝϠϋ  : 



 

Ͳ ϭϯ Ͳ 

 

 (رررș = 0)ررررمعادلتراĜركةرللمقذوفراأفقير

όϣ **ΎΣϟ΍ ΕϻΩ ϲϠϋ Δϛέ ( ϲϘϓϷ΍ έϭΣϣϟ΍x  )  ( ϲγ΃έϟ΍ έϭΣϣϟ΍ ϲϠϋ ΔϛέΣϟ΍ ΕϻΩΎόϣ ** y ) 

رa = gرر العجلةرور (0yV 0 =السرعةرالبتدائيةررa = 0)ررنرالعجلةرقيةرثابتةرأفالسرعةراأ
 

                  Δϳγ΍έϟ΍ Δϋέγϟ΍   gtVV oyy += 

             Δϳγ΍έϟ΍ Δϋέγϟ΍2gyVV 2
oy

2
y += 

               ϲγ΃έϟ΍ ωΎϔΗέϻ΍
2

oy gt
2

1
tVy += 

 ϥϣί΍ρϭϘγϟ                                   g

2y
t =                

 

  ϝΎΛϣ1 ϬϋΎϔΗέ΍ ΔϟϭΎρ ϥϋ ϪΗέΎϳγ Ωϟϭ ϊϓΩ :( Ύ125 cm ˱ ΎϳϘϓ΃ ΩόΑΗ ΔρϘϧ Ωϧϋ νέϷ΍ ϲϠϋ ρϘγΗϟ ) (m 2). γΣ΃ : Ώ 

΃ )  νέϷΎΑ ϡΩρλΗϟ ΓέΎϳγϟ΍ ϪΟΎΗΣΗ ϱΫϟ΍ ϥϣίϟ΍ : 

ر............................................ر................ر.............................................ر

ر............................................ر................ر.............................................

Ώ)  Δϋέγ  ΔϟϭΎρϟ΍ ΢ργ ϥϋ ΓΩόΗΑϣ ΎϬϗϼρϧ΍ ΔυΣϟ ΓέΎϳγϟ΍ : 

ر............................................ر................ر.............................................ر

ر............................................ر................ر.............................................

ر.........................................ر...................ر.............................................

Ν)   ΓέΎϳγϟ΍ Δϋέγ έ΍ΩϘϣ ϭ λ΍ ΔυΣϟ ΎϬϫΎΟΗ΍ νέϷΎΑ ΎϬϣ΍Ωρ : 

ر......ر......................................................................................................ر.............................................

ر......ر....................................................................................................ر..ر.............................................

ر....ر........................................................................................................ر.............................................

ر......ر......................................................................................................ر.............................................

 

 

 

X 

t XV 

γϣϟ΍ ΔϳϘϓϷ΍ ΔϓΎ 

Δϋέγϟ΍  ϓϷ΍ ΔϳϘ       ίϟ΍ ϥϣ 



 

Ͳ ϭϰ Ͳ 

 

 فة أطلقت بزاوية قذي حركة

 

 

 

 

 

 
 

  

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

 Δϳ΋΍ΩΗΑϻ΍ Δϋέγϟ΍ Ϸ΍ΔϳϘϓ         cosșVV 00X =  Δϳ΋΍ΩΗΑϻ΍ Δϋέγϟ΍ Δϳγ΃έϟ΍                  sin șVV 00y = 
  Δϋέγϟ΍ϟ΍΃έϳγ Δ           gtV −= )sin(V 0y  

 Δϋέγϟ΍ Δϳγ΃έϟ΍       gyV 2)sin(V 2
0

2
y −=  

έϟ΍ ωΎϔΗέϻ΍       ϲγ΃
2

0 2

1
)sin(y gttV −=  

 

 ΔϔϳΫϘϟ΍ ΔϛέΣ  ϲϘϓϷ΍ ϩΎΟΗϻ΍ ϲγ΃έϟ΍ ϩΎΟΗϻ΍ 
 ΎϬϫΎΟΗ΍ϭ ΓϭϘϟ΍ اهراأفقيرĒ0ررررررلرتوجدرقوةريرال=XF


gmFy  )روزنراěسمر(اأرضرربجذرقوةر =


ر 

 ΔϛέΣϟ΍ ωϭϧ رحركةربسرعةرمنتظمةر
ر(رa = 0ر رصفرررة)رالعجلةراأفقي

رصةرثمرمتزايدةرعةرمتناقحركةربسر
ر(ررg = 10ر )رالعجلةرالراسيةرمنتظمة

ϣό ϥϣίϟ΍ ΔϟΩΎ  ϥϣίϟ ϝϭλϭϟ΍ϱΩϣϠ   ) ϖϳϠΣΗϟ΍ (2tt =  ϥϣί΃ϗϔΗέ΍ ϲλΎ    ω     g
t

sinv0=  

 ϯΩϣϟ΍ ΔϟΩΎόϣ 
ϭ ωΎϔΗέ΍ ϲλϗ΃      ϲϘϓϷ΍ ϱΩϣϟ΍g

V
R

)2(sin 2
0 

= ϰλϗ΃       ωΎϔΗέ΍g

V
h

2

sin22
0

max


= 

 έΎγϣϟ΍ ΔϟΩΎόϣ 
2

22
0

)
cos2

()(tan −=



V

g
y 

 
 ϲϧΣϧϣ ϝϛη 
( v - t ) 

 

ϓϷ΍ ΔΑϛέϣϟ΍ Ϙϟ ΔϳϋέγϠϭ Δ ΔϔϳΫϘϠϟ ϥϣίϟ΍ 
 

ϣϟ΍Αϛέέϟ΍ Δ΍ Δϳγϭ ΔϋέγϠϟ ΔϔϳΫϘϠϟ ϥϣίϟ΍ 
 

 

 

ș 

 

X 

 
 

 

t 
 

ɂ cos oV 

 

ϟ΍ ϳϘϓϷ΍ ΔϓΎγϣ Δ 

 

t 

yv xv 

t 



 

Ͳ ϭϱ Ͳ 

 

1Ⱥ 

y 

X 

2Ⱥ 

 

ريراĮورراأفقيروصولرعلنقطةرالرروررهارالقذيفةربčرنقطةراإطاقاĞسافةراأفقيةرالتيرتقطعررررررررررررررررررررررررر

رررررررمركبةراĜركةرالرأسيةرخاليةرمنرمتغČرالزمنرررورريةاقةربčرمركبةراĜركةراأفقرعررررررررررررر

راĞساررخررجرمعادلة**راستنتا

ر......ر......................................................................................................ر.............................................

ر......ر......................................................................................ر................ر.............................................

ر......ر......................................................................................................ر.............................................

ر......ر......................................................................................................ر.............................................

ر......ر................................................ر......................................................ر.............................................

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

 ** ΎγΗ ) ΓϭέΫϟ΍ ( ωΎϔΗέ΍ ϲλϗ΃ Ωϧϋ ΔϔϳΫϘϟ΍ Δϋέγ ϥϭϛΗ ϱϭ ر.....................................................   

 **   · Ωϧϋ ΔϔϳΫϘϠϟ ϱΩϣ έΑϛ΃ ϥϭϛϳρϼρ· Δϳϭ΍ίΑ ΎϬϗϼ  ϕ.............  ωΎϔΗέ΍ ϲλϗ΃ϭ    ϕϼρ· Δϳϭ΍ίΑ ΎϬϗϼρ· Ωϧϋر............ 

 **   ( ϲϟϭϷ΍ ΔϠΗϛ ΙϳΣ ΔϠΗϛϟ΍ ϲϓ ϥϳΗϔϠΗΧϣ ϥϳΗϔϳΫϗmϧΎΛϟ΍ ΔϠΗϛϭ )( Δϳ2 m ( Δϳϭ΍ίΑ ΎϣϬϧϣ ϝϛ ΕϘϠρ΃ )ڧ ) 

     Ϸ΍ ΔϔϳΫϘϟ΍ ϱΩϣ ϥΎϛ ΍ΫΈϓ( ϲϟϭR ( ΎϬϋΎϔΗέ΍ϭ )y΍ ϱΩϣ ϥ΄ϓ )ϟϔϳΫϘϟ΍ Δ ΔϳϧΎΛ   ϥϭϛϳ...........رر ϬϋΎϔΗέ΍ϭ   Ύر............ر. 

 **  ϭλϭϟ΍ ϥϣίϳ ϯΩϣϠϟ ϝ ϱϭΎγ....................    ωΎϔΗέ΍ ϲλϗ΃ ϲϟ· ϝϭλϭϟ΍ ϥϣί   . 

 ** ϧ΍ έΎΑΗϋϻ΍ ϲϓ ϝΧΩϳ ϥ΃ ΏΟϳ ϯΩϣϟ΍ ΓΩϳόΑ ΕΎϓϭΫϘϣϟ΍ Δγ΍έΩ Ωϧϋ  ϖϠρϳ ΎϣΩϧϋ ϲϟΎΗϟΎΑϭ νέϷ΍ ΢ργ ˯ΎϧΣ  ϑϭΫϘϣϟ΍ 

      ϭΣ ρϘγϳ ϪϠόΟϳγ νέϷ΍ ϝ ϭ ΢Αλϳر............................ 
 أقصيرارتفاعرخرراĞدىرورقةربčرزاويةراإطاقرو**رالعا

    

 
 

     
 

 ΔϧέΎϘϣϟ΍ ϪΟϭ  έΑϛ΃ ϕϼρ· Δϳϭ΍ί  ϝϗ΃ ϕϼρ· Δϳϭ΍ί 
( Δϳγ΍έϟ΍ Δϋέγϟ΍ ΔΑϛέϣyV  ) ϭ ( ΔϔϳΫϘϟ΍ ωΎϔΗέ΍maxh) رر

( ΔϳϘϓϷ΍ Δϋέγϟ΍ ΔΑϛέϣxVϭ  ) ( ΔϔϳΫϘϟ΍ ϱΩϣR ) رر

ϣό έΎγϣϟ΍ ΔϟΩΎ 

 ϲϘϓϷ΍ ϯΩϣϟ΍ 



 

Ͳ ϭϲ Ͳ 

 

 أطلقت بزاوية يفة  ة قذ حر ابعت

 **ϛΗΣϻ΍ ϝΎϣϫΈΑ ( ˯΍ϭϬϟ΍ ΔϣϭΎϘϣ ϝΎϣϫΈΑ : ) ϙΎ 
1- ϑΫϗ ΍Ϋ·  γΟ( Δϳϭ΍ίΑ ΎϣϫΩΣ΃ Δϋέγϟ΍ αϔϧΑ ϥΎϣo60 ( Δϳϭ΍ίΑ έΧϵ΍ϭ )o30 ΎϣϬϋϭϣΟϣ( . )o90 ) 

ر....................................................ر.ر.....................................................................................................

2-  ΔϠΟόϟ ΔϔϳΫϘϟ΍ΎϧΛ΃˯ ϭόλ ΎϫΩϭ . ΎϬρϭΑϫ ˯ΎϧΛ΃ 

ر...............................................................................................ر...........................

3-  . νέϷΎΑ ΔϔϳΫϘϟ΍ ϡ΍Ωρλ΍ Δϋέγϟ 

 .........................................................................................................................ر 

4- ϭ ϱΩϣϟϛϟ΍ ϥϳΗϔϠΗΧϣ ϥϳΗϔϳΫϗ ωΎϔΗέ΍ ΗϠΗϛ ϲϟϭϷ΍ ΔϔϳΫϘϟ΍ ΔϠΗ( ΎϬ1mΛϟ΍ϭ )Ύ ΔϳϧΗϠΗϛ( ΎϬ2m ) 

ر.....................................................ر.............................................ر

 ** : ) ϙΎϛΗΣϻ΍ ΩϭΟϭ ( ˯΍ϭϬϟ΍ ΔϣϭΎϘϣ ϝΎϣϫ· ϡΩϋ 

1-   ΔϔϳΫϘϟ΍ ωΎϔΗέϻ  :ر.....................................................................ر

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

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

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

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

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

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

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

 **γΟ ϥ΃ νέΗϓ΍ϟΎΑ ϑΫϗ ˱ΎϣΎϬγϔϧ Δϋέγ ϭ νέϷ΍ ϲϠϋ Ϫγϔϧ ϩΎΟΗϻ΍ ϲϓϭ ΍ΫΎϣ . έϣϘϟ΍ΕΎϳϣϛϠϟ ΙΩΣϳ ΎΗϟ΍ Δϳϟ  : 

1- : ΔϋέγϠϟ ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍  ..................................................ر............................................................... 

2- :  ϡγΟϟ΍ ϖϳϠΣΗ ϥϣίر...........................................ر............................................................................. 

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

4- ϓϷ΍ ϯΩϣϟ΍:  ϲϘ  ...................................................ر........................................................................... 

ΫΎϣ : ΙΩΣϳ ΍ 

ϣϟ΍ϲϟΎΛϣϟ΍ έΎγ 

 έΎγϣϟ΍ ϲϠόϔϟ΍ 



 

Ͳ ϭϳ Ͳ 

 

   
1- ϟ΍ Δϋέγ ϣΗϧϣ ϑϭΫϘϓϷ΍ ϩΎΟΗϻ΍ ϲϓ ) ΔΗΑΎΛ ( ΔϣυϲϘ   . 

 .............................ر.............................................................................................................................

2-  Ϙϓ΃ ΔϠΟϋ ΩϭΟϭ ϡΩϋ ϑϭΫϘϣϟ΍ ϡγΟϠϟ Δϳ  Δϳϭ΍ίΑϓϷ΍ έϭΣϣϟ΍ ϊϣ Ϙϲ   . 

 .............................ر.............................................................................................................................

3-  έΩΗ ιϗΎϧΗΗ ϑϭΫϘϣϟ΍ ΔϋέγϲϠϋ΃ ϲϟ· ϲγ΍έϟ΍ ϩΎΟΗϻ΍ ϲϓ ϡΎυΗϧΎΑ ˱ΎϳΟϳ   . 

 .ر.........................................................................................................................................................

4- ϘϠρ΃ ϲΗϟ΍ ΔϔϳΫϘϟ΍ϛ΃ ϕϼρ· Δϳϭ΍ίΑ Εϐλ Ύϫ΍Ωϣ ϥϭϛϳ ϭ έϳΑϛ ΎϬϋΎϔΗέ΍ ϥϭϛϳ έΑ .  έϳ 

 .........................................................................................................ر.................................................

5-  Δϳϭ΍ίΑ ΕϘϠρ΃ ϲΗϟ΍ ΔϔϳΫϘϟ΍ϭ έϳϐλ ΎϬϋΎϔΗέ΍ ϥϭϛϳ ϝϗ΃ ϕϼρ·ϳ ϛϣ ϥϭ Ύϫ΍Ωϛ  έϳΑ . 

 .................................................................................ر.........................................................................ر

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

 .......................................ر...................................................................................................................ر

7- Ηϳϣ έϳϐ΍ έΎγϟ ϔϳΫϘΗΑ Δ  ϲϘϓϷ΍ έϭΣϣϟ΍ ϲϟ· ΔΑγϧϟΎΑ ϕϼρϹ΍ Δϳϭ΍ί έϳϳϐ   . 

 ..........ر.ر...............................................................................................................................................

 .............................ر.............................................................................................................................

8- ΎϧΛ΃ ΔϔϳΫϘϟ΍ ΎϫΩϘϔΗ ϲΗϟ΍ Δϋέγϟ΍ ϫ Ωϭόλϟ΍ ˯ϲ   γϔϧ΍ ΎϬϻ΍ ΏΎϳϏ ϲϓ ρϭΑϬϟ΍ ˯ΎϧΛ΃ ΎϬΑγΗϛΗ ϲΗϟΣ ϊϣ ϙΎϛΗ . ˯΍ϭϬϟ΍ 

 .............................ر.............................................................................................................................

9- ΎΗϔϳΫϗ ΕϘϠρ΃ ϥ( ΎϣϫΎΗϠΗϛm( ϭ )2 mϭ ΎϬγϔϧ Δϳ΋΍ΩΗΑϻ΍ ΔϋέγϟΎΑ ) ( Δϳϭ΍ίΑڧ  ) ϊϣϭΣϣϟ΍ έ Ϸ΍ϓ ϲϘ 

ϓϳ ϥϭϛ( ΔϔϳΫϘϠϟ ϲϘϓϷ΍ ϯΩϣϟ΍m ϲϘϓϷ΍ ϯΩϣϟ΍ ϱϭΎγϳ ) ΔϔϳΫϘϠϟ (2 m ) . 

 .............................ر.............................................................................................................................

10-  ϥΎΗϔϳΫϗ ΕϘϠρ΃ ΔϋέγϟΎΑ΍Δϳ΋΍ΩΗΑϻ ϭ ΎϬγϔϧϣ ϕϼρ· ϲΗϳϭ΍ίΑ  ϲϟϭϷ΍ ϥϳΗϔϠΗΧ( Δϳϭ΍ίΑo30ϭ ) Δϳϭ΍ίΑ ΔϳϧΎΛϟ΍ 

(o60΍ ϲϟ· ΔΑγϧϟΎΑ )ϓϷ΍ έϭΣϣϟ Ϙϔϧ ϲϓ Ϫγ( Δϳϭ΍ίΑ ΕϘϠρ΃ ϲΗϟ΍ ΔϔϳΫϘϟ΍ ϥΈo60έ΍ ϲϟ· ϝλΗ ) .  έΑϛ΃ ωΎϔΗ 

 ......................................................................ر....................................................................................ر

Ϡϋ  ϲΗ΄ϳ Ύϣϟ ϝ : 



 

Ͳ ϭϴ Ͳ 

 

 حركة قذيفة أطلقت بزاوية تطبيقات علي  

   ϝΎΛϣ1 Ϋϗ ΕϘϠρ΃ : ΔϋέγΑ Δϔϳ( Δϳ΋΍ΩΗΑ΍s/20 m( Δϳϭ΍ίΑϭ )o60)   ϭΣϣϟ΍ ϊϣΈΑ . ϲϘϓϷ΍ έ΍ ΔϣϭΎϘϣ ϝΎϣϫ˯΍ϭϬϟ    . 

΃ )  ΔϔϳΫϘϠϟ έΎγϣϟ΍ ΔϟΩΎόϣ ΏΗϛ΃ : 

 .................ر.........................................................................................................................................ر

Ώ) ΍ ΏγΣ΍ϟ ϥϣίϱΫϟ΍  ωΎϔΗέ΍ ϲλϗ΃ ϲϟ· ϝϭλϭϠϟ  ΔϔϳΫϘϟ΍ ϪΟΎΗΣΗ : 

 .....................................................................................................ر.....................................................ر

Ν)  ϥϣίϟ΍ ΏγΣ΍ Η ϱΫϟ΍ ϯΩϣϟ΍ ϲϟ· ϝϭλϭϠϟ ΔϔϳΫϘϟ΍ ϪΟΎΗΣ : 

 .....................................................ر.....................................................................................................

Ω) γΣ΃ϣ Ώ ΔϔϳΫϘϟ΍ ϪϐϠΑΗ ωΎϔΗέ΍ ϲλϗ΃ έ΍ΩϘ : 

 .............................ر.............................................................................................................................

α )΃ΣΏγ ΍ ΔϔϳΫϘϟ΍ ϪϐϠΑΗ ϱΫϟ΍ ϲϘϓϷ΍ ϯΩϣϟ : 

 .............................ر.............................................................................................................................ر   

ι) ( ϡγΟϟ΍ ϊϗϭϣ ΩΟϭ΃ Ϲ΍ΕΎϳΛ΍ΩΣΎΛ ΩόΑ ) Δϳϧ : 

 ............ر.............................................................................................................................ر.................ر

 ....................................ر......................................................................................................................

ί) ΃γΣ ϋέγ ΏΔϔϳΫϘϟ΍ Δ    ΔϳϧΎΛ ΩόΑ : 

 .............................ر.............................................................................................................................

 ...............................................................................ر...........................................................................

 .............................ر.............................................................................................................................

ϭ)  ΏγΣ΃ ϋέγ΍ ΔΫϘϟΔϔϳ  λϗ΃ Ωϧϋϲ   ωΎϔΗέ΍:                                                                        
 ............................ر.............................................................................................................................

ϱ) ΟΗϣ ΏγΣ΃ Ϫ Δϋέγ  ΔϔϳΫϘϟ΍  ΔυΣϟρλ΍ ϡ΍Ω  νέϷΎΑ ΔϔϳΫϘϟ΍ : 

 .............................ر.............................................................................................................................

 ..............................................................................ر............................................................................ر

 .............................ر.............................................................................................................................

 .......ر...................................................................................................................................................



 

Ͳ ϭϵ Ͳ 

 

  ϝΎΛϣ2  : ϟ΍ ΕΎϘΑΎγϣ ϱΩΣ΃ ϲϓ ˱ΎϣϬγ ιΧη ϖϠρ΃ ΓίέΎΑϣ  ΔϋέγΑ ( Ύϫέ΍ΩϘϣ Δϳ΋΍ΩΗΑ΍40 m/s) ϫ ϲϟ· ϝλϳϟΩ  Ϫϓ 

            ϣϟ΍ ΔϓΎγϣ ϲϠϋ ΩϭΟϭ (60 m)  ρϣϟ΍ . ˯΍ϭϬϟ΍ ΔϣϭΎϘϣ ϝΎϣϫΈΑ ΏϭϠ  : 

΃ )  ΩΩΣ ΔϣϳϗϧϟΎΑ Δϳϭ΍ίϟ΍  ϲϘϓϷ΍ έϭΣϣϠϟ ΔΑγΣ Η ϑΩϬϟ΍ ΔΑΎλ· ϥϣ ιΧηϟ΍ ϥϛϣΗϳ ϲ : 

 .................ر.........................................................................................................................................

Ώ)  ΎϬόρϘϳ ϲΗϟ΍ ΔϳϘϓϷ΍ ΔϓΎγϣϟ΍ ΏγΣ΃ ( Δϳϭ΍ίΑ ϖϠρ΃ ΍Ϋ· ϡϬγϟ΍ o8 έϭΣϣϠϟ ΔΑγϧϟΎΑ ) ϓϷ΍ϲϘ  :   

 ......ر....................................................................................................................................................

Ν  )ϡϬγϟ΍ ϝλϳ ϝϫ ϭ ˮ ϑΩϬϟ΍ ϲϟ· ιΧηϟ΍ ϪϘϠρϳ ϱΫϟ΍Ύϣϟ  ΍Ϋ    ˮ 

ر..................................................................ر.........................................................................................

  ϝΎΛϣ3  : έγΑ ϰϧΑϣ ΔϓΎΣ ϥϣ Γέϛ ΕϓΫϗ ϝϛηϟ΍ ϲϓΔϋ   (m/s 20  . ) 

            ρϘϧϟ΍ ωΎϔΗέ΍ ΩΟϭ΃Δ  Ηϟ΍λΗ ϲέϛϟ΍ ΎϬΑ ϡΩ . έ΍ΩΟϟΎΑ Γ 

ر............................................................ر................................................

 ..............................................ر.............................................................ر

ر....................ر.......................................................................................

 ...............................................ر............................................................

  ϝΎΛϣ4  :  ϣ έϭΑϧλ ϖϠρϳ  νέϷ΍ ϰϠϋ ϰϘϠΎϳΗ( Δϳϭ΍ίΑ ϰϠϋϷ΍ ϭΣϧ Ύϳ΋Ύϣ ΍έo60 ΕϧΎϛ ΍ΫΈϓ ˬ ϲϘϓϷ΍ ϯϭΗγϣϟ΍ ϊϣ ) 

     έϭΑϧλϠϟ ϪΗέΩΎϐϣ Ωϧϋ ˯Ύϣϟ΍ Δϋέγ ( m/s20΃ ϰϠϋ ) ωΎϔΗέ΍ ϱγϣ ϰϠϋ ϊϘϳ έ΍ΩΟ ˯Ύϣϟ΍ ϡΩλϳΎ Δϓ (5 m)  . 

 ................................................................................................ر..........................................................

 .............................ر.............................................................................................................................

 .........................ر.................................................................................................................................

  ϝΎΛϣ5  :   ϋέγϟ΍ ( ϲϧΣϧϣ ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ Δ– Οϟ ) ϥϣίϟ΍ ϳϭ΍ίΑ ϑϭΫϘϣ ϡγ( Δo30 : ΏγΣ΃ . ϖϓϷ΍ ϊϣ ) 

΃ )  ϡγΟϟ΍ ΎϬΑ ϑΫϗ ϲΗϟ΍ Δϋέγϟ΍: 

 ...................ر................................................................................. 

Ώ)   ϑϭΫϘϣϠϟ ϲϘϓϷ΍ ϯΩϣϟ΍: 

 ....................ر.................................................................................

Ν) έ΍ ϲλϗ΃ Η ωΎϔϐϠΑϳ ϑϭΫϘϣϟ΍ Ϫ : 

 ......................................................ر................................................

2 4 
t 

20 

yv 



 

Ͳ ϮϬ Ͳ 

 

 كة الدائرية الفصل الثاني : اĜر 

 وصف اĜركة الدائرية ( :  2Ǧ 1الدرس ) 

ربتةرمنهرحركةراěسمرعليرمسارردائريرحولرمركزردورانرمعراĮافظةرعليرمسافةرثا                          

رخالرأزمنةرمتساويةر)رسرعةرمنتظمةر(رويةرمتسارراحركةرجسمريقطعرأقواسرررررررررررررررررررررررررررررررررررررررررر

ϭΟ ΔϧέΎϘϣϟ΍ Ϫ ΍ϟ ϳέϭΣϣϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣ ) Δϳϟίϐϣϟ΍ ( Δ  Δϳέ΍Ωϣϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ 

 ϑϳέόΗϟ΍ ر......................................................رر.....................................................ر

 ΔϠΛϣ΃ ر.....................................................ر..ر.....................................................ر
                      

 الدائريةرراĝطراĞستقيمرالذيرēدثرحولهراĜركة                  

 النقطةراĞتحركةرروررراĝطراĞاررباĞركزرĞرجعيروالزاويةربčراĝطرا                               

  

 ϟ΍ ΔΣ΍ίϹ΍ ΏΎδΤϟ **΍ΰ( Δϳϭڧ )  : 
 

 ( Γή΋΍Ϊϟ΍ ςϴΤϣ ΏΎδΤϟ **L ): 
 

 ** (sϲϫ )   .........ررر..........رrرر)ϲϫرررر......ر.............ررNϲϫر................رر....... 

 ** αΎϘΗ Σ΍ίϹ΍΍ίϟ΍ ΔΔϳϭ   ΓΩΣϭΑ ..................................    

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

    ϲϠϋ( ΩόΑ200 mϻ ϥϣ ) ϑϘϳ Ώϋ  ΩόΗγϳ ϕέηϟ΍ ϩΎΟΗΎΑ ϲόΟέϣϟ΍ ρΧϟ΍ ϲϠϋ 

    νϛέϠϟέ΋΍Ωϟ΍ ϩΎΟΗϻΎΑϱ  ϭϣϟ΍έ ΏΟ  ΔϳΎϬϧϟ΍ ΔρϘϧ ϰΗΣ έΎγϣϟ΍ ϲϠϋ Ώϋϼϟ΍ νϛ   

    ϊϘΗϣηϝΎ ϛΣϟ΍ϟ΍ έϭΣϣϟ΍ ϲϠϋ ϡ : ΏγΣ΃ . ϲγ΃έ ΃  )  Ώϋϼϟ΍ ΎϬόρϗ ϲΗϟ΍ ΔϓΎγϣϟ΍ : 

 .....................................................................ر........................................ر

 .............................................................................................................ر

 ................................................ر............................................................ر

Ώ)  Ύγϣ΍ Δϓ ΔϠϣΎϛ ΓέϭΩ ϝϣϛ΃ Ώϋϼϟ΍ ϥΎϛ ϭϟ ϕΎΑγϟ : 

 .............................................................ر................................................

Ν) ϳ ϲΗϟ΍ Ε΍έϭΩϟ΍ ΩΩϋ ϡγΟϟ΍ ΎϬϠϣό : 

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

 Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ 

ϟ΍ Δϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ ΔϣυΗϧϣ 

 ΔΣ΍ίϹ΍ Δϳϭ΍ίϟ΍ 

 έϭΣϣϟ΍ 

N.2ʌ
r

Sș ==
 

rL .2= 

 r צ

S 

200 m 

 

S 

ρΧϟ΍   ϲόΟέϣϟ΍ 

 Δϳϭ΍ίϟ΍ ΔΣ΍ίϻ΍ ϭ αϭϘϟ΍ ϝϭρ 
 έρϘϟ΍ ϑλϧ ΕΎΑΛ Ωϧϋ 

S 

 ڧ

  Δϳϭ΍ίϟ΍ ΔΣ΍ίϻ΍ έρϘϟ΍ ϑλϧ ϭ  
   αϭϘϟ΍ ϝϭρ ΕΎΑΛ Ωϧϋ 

 

r 



 

Ͳ Ϯϭ Ͳ 

 

 السرعة ي اĜركة الدائرية 

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

 ϑϳέόΗϟ΍ قطوعرخالروحدةرالزمنرĞسحهارنرطولرالقوسراĪرنصفرالقطرريروحدةرالزمالزاويةرالتير

ϥϭϧΎϘϟ΍ 
t

S
V = t

 = 

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

ΎϣΩϧϋ Δϗϼόϟ΍ 
ϡγΟϟ΍ ϙέΣΗϳ 
 ΔϠϣΎϛ ΓέϭΩ 

fr 2ʌ
T

r 2ʌ
t

S
V === f2ʌ

T

2ʌ
t

șȦ ===
 

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

 

   

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

1-  : Γέ΋΍Ωϟ΍ ίϛέϣ ϥϋ ΎϧΩόΗΑ΍ ΎϣϠϛ ΔϳγΎϣϣϟ΍ ΔϋέγϠϟ      ................................... 
2-  ΗΑ΍ ΎϣϠϛ Δϳϭ΍ίϟ΍ ΔϋέγϠϟ     : Γέ΋΍Ωϟ΍ ίϛέϣ ϥϋ ΎϧΩό   ................................... 
3-  ( Ωϧϋ ΔϳγΎϣϣϟ΍ ΔϋέγϠϟB  ( ΔρϘϧϠϟ ΔΑγϧϟΎΑ ) A  ( ΩόΑ ΙϳΣ  ) B   ) 

      ίϛέϣϟ΍ ϥϋ( ΩόΑ ϲϠΛϣ ϱϭΎγΗA    : ) 
ر..................ر...............................................................................رررررر

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

 

(A) 

 

(B ) 

 

 : ΙΩΣϳ ΍ΫΎϣ 

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

 
rV .=

 

 Δϋέγϟ΍ΔϳρΧϟ΍ 

 έρϘϟ΍ ϑλϧϭ 
 

V 

r 

ΔϳρΧϟ΍ Δϋέγϟ΍ 

Δϳϭ΍ίϟ΍ Δϋέγϟ΍ϭ 
 

V 

Ȧ 

ΔϳρΧϟ΍ Δϋέγϟ΍ 

 αϭϘϟ΍ ϝϭρϭ 
 

V 

S 

ΔϳρΧϟ΍ Δϋέγϟ΍ 

 ΩΩέΗϟ΍ϭ 
 

V 

f 

ΔϳρΧϟ΍ Δϋέγϟ΍ 

ϭΩϟ΍ ϥϣίϟ΍ ϱέϭ 
 

V 

T 

 Δϳϭ΍ίϟ΍ Δϋέγϟ΍ 

 Δϳϭ΍ίϟ΍ ΔΣ΍ίϻ΍ϭ 
 

Ȧ 

 ڧ

 

ϳϭ΍ίϟ΍ Δϋέγϟ΍ Δ 

 ΩΩέΗϟ΍ϭ 
 

Ȧ 

f 

 Δϋέγϟ΍ Δϳϭ΍ίϟ΍ 

ϭ ϱέϭΩϟ΍ ϥϣίϟ΍ 
 

Ȧ 

T 

 Δϳϭ΍ίϟ΍ Δϋέγϟ΍ 

 έρϘϟ΍ ϑλϧϭ 
 

Ȧ 

r 

 



 

Ͳ ϮϮ Ͳ 

 

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

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

3- ϟ΍ϋέγϭΩϳ ϡγΟϟ ΔϳρΧϟ΍ Δ έ ϋϧϟ΍ Ω ΔϓΎΣ  ΔϳΟέΎΧϟ΍.................... ΏέϘϟΎΑ έϭΩϳ ϡγΟϟ ΔϳρΧϟ΍ Δϋέγϟ΍   ίϛέϣϟ΍ ϥϣ 
         
1- Η γΎϣϣϟ΍ ΔϋέγϟΎΑ ΔϳρΧϟ΍ Δϋέγϟ΍ ϲϣ . Δϳγ 
ر..........................ر.............................................................................................................................ررررر

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

3- ϛ  ΎϣϠΩ΍ί γ ΕϳϗΎγϟ΍ ΔΑόϟ ϥ΍έϭΩ Δϋέ ΔϧϳΩϣϟ΍ ϲϓ Γέ΍ϭΩϟ΍ Δ΍  ΔϳγΎϣϣϟ΍ Δϋέγϟ΍ ΕΩ΍ί ΔϳϬϳϓέΗϟ . 
ر...................................................................................................ر......................................................رررر

4- ˯΍ίΟ΃ ϝϛϟ ϥϭϛϳ έϭΩ΍ ϥ΍ΓΩοϧϣϟ ϟ΍ ϥ΍έϭΩϟ΍ ϝΩόϣ Γέ΍ϭΩ   . Ϫγϔϧ 
ر.....................................................................................................................ر...................................رررر

5- ϟ ΔϳρΧϟ΍ Δϋέγϟ΍ ϡΩόϧΗέϣ Ωϧϋ έϭΩϳ ϡγΟ ϛ Γέ΋΍Ωϟ΍ ί ϻϭ  ϡΩόϧΗ έγϟ΍ Δϳϭ΍ίϟ΍ Δϋ . 
ر...............ر..........................................................................................................................................رررر

6- ηϟ΍ ϲϓ ϝΑΎϘϣϟ΍ ϝϛΔϣυΗϧϣ έϳϏ ϥϭϛΗ ΔϣυΗϧϣ Δϳέ΋΍Ω ΔϛέΣ ϙέΣΗϳ ϡγΟϟ ΔϳρΧϟ΍ Δϋέγϟ΍   . 
ر........................................................................................ر......................................رررر

  

رعددرالدوراتريروحدةرالزمنر                    

 لةكامراěسمرلعملردورةالزمنرالذيريستغرقهر                                    
 

1-  (N ϲϫ )..........................   ϭ(tϲϫ ) ر............................ 

2- ϼόϟ΍Α Δϗ΍ ϥϳϭ ΩΩέΗϟΔϗϼϋ ϱέϭΩϟ΍ ϥϣίϟ΍  ر.......................... 

3- ΣλΎ ϝ΍ ϥϣίϟ΍ ϲϓ ΩΩέΗϟ΍ ΏέοϟΩ ϱέϭ ϱϭΎγϳ ر............ 

4- Ηϟ΍ ΏΎγΣϟΔϟϻΩΑ ΩΩέ  ϡΩΧΗγϧ ϱέϭΩϟ΍ ϥϣίϟ΍ϼόϟ΍ Δϗ ر.......................... 

5- ϣίϟ΍ ΏΎγΣϟΩϟ΍ ϥΩέΗϟ΍ ΔϟϻΩΑ ϱέϭ Δϗϼόϟ΍ ϡΩΧΗγϧ Ωر.......................... 

6- ϟ ΔϳϟϭΩϟ΍ ΓΩΣϭϟ΍ϱέϭΩϟ΍ ϥϣίϟ΍ αΎϳϘ  ϲϫر.......................... 

7- ϟϭΩϟ΍ ΓΩΣϭϟ΍έΗϟ΍ αΎϳϘϟ Δϳ  ϲϫ ΩΩ ر.......................... 

 ϝϠϋ  ϲΗ΄ϳ Ύϣϟ : 

ΩέΗϟ΍Ω 

 ϱέϭΩϟ΍ ϥϣίϟ΍ 

T 

f ϟ΍ΩΩέΗ ϭ΍ ϥϣίϟΩϟ΍ ϱέϭ 

T

1

 

f 
ϭ ΩΩέΗϟ΍ϣϭϠϘ ϱέϭΩϟ΍ ϥϣίϟ΍ Ώ 

t

N
f =

 

N

t
T =

 f T 

1 

v 

v 

v 

v 
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Ͳ Ϯϯ Ͳ 

 

 الدائرية ي اĜركة العجلة 

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

 ϑϳέόΗϟ΍ ر........................................................رر........................................................ر

ϥϭϧΎϘϟ΍ 
t

V
a




=



 t


=

" 

΍ ΓΩΣϭαΎϳϘϟ ..................................................ر ......ر........................................................ 

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

                            : Ύϣϫ ϥϳΗΩϣΎόΗϣ ϥϳΗΑϛέϣ ΔϠΟόϠϟ 

΃ ) ϠΟόϟ΍ ϣϟ΍ Δ ΔϳγΎϣ  (ta) : 
ر....................ر...........................................................................     

Ώ)   Δϳίϛέϣϟ΍ ΔϠΟόϟ΍ (ca  : ) 
 ...................................ر............................................................ر   

  

1- Οόϟ΍Ϡϭ΍ίϟ΍ Δϟ΍ ΔϛέΣϟ΍ ϲϓ Δϳ . έϔλ ϱϭΎγΗ ΔϣυΗϧϣϟ΍ Δϳέ΋΍Ω 

 ..ر.................................................................................................................................................... 

2-  ΔϠΟόϟ΍ϟ΍ ( ΔϳρΧ  ΔϠΟόϟ΍) ΔϳγΎϣϣϟ΍  έ΋΍Ωϟ΍ ΔϛέΣϟ΍ ϲϓ ϣυΗϧϣϟ΍ Δϳ . έϔλ ϱϭΎγΗ Δ 

 ....................ر..................................................................................................................................

3- ϛέΣϟ΍ϠΟόϣ Δϳέ΋΍Ωϟ΍ ΔΔ  ΟόΑ(ϣ ΔϠΔϳίϛέϟΎΑ )ΕϭΑΛ ϥϣ ϡϏέ Χϟ΍ Δϋέγϟ΍ . Δϳρ 

 ..................................................................ر...................................................................................

                                                

 

*ϟ΍ *ό΋΍Ωϟ΍ ΔϛέΣϟ΍ ϲϓ ΔϠΟϣυΗϧϣϟ΍ Δϳέ Δ   ϱϭΎγΗ ϻ.........  ϭϛϟ ϥΗγ έ΍ΩϘϣ ϱϭΎ ر................ 

ΔϠΟόϟ΍ έ΍ΩϘϣ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ ** ΍ϛέϣϟ Δϳί  :   1Ǧ2ررررررر.........................رǦرر.......................................... 

 

 

 

 

ΔϳρΧϟ΍ ΔϠΟόϟ΍ 
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Οόϟ΍ϳέ΋΍Ωϟ΍ ΔϛέΣϟ΍ ϲϓ ΔϠ ΔϣυΗϧϣϟ΍ Δ 

 ϝϠϋϣϟ  ϲΗ΄ϳ Ύ : 

ca 

2Ȧ 

ca 

2v 

ca 

r 

ca 

r 

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

 ΔϠΟόϟ΍΍ϭ Δϳίϛέϣϟ ϧ ϑλ
έρϘϟ΍ ΕϭΑΛ Ωϧϋ (Ȧ ) 

Δϳίϛέϣϟ΍ ΔϠΟόϟ΍ 
ΔϳρΧϟ΍ Δϋέγϟ΍ ϊΑέϣϭ 

Δϳίϛέϣϟ΍ ΔϠΟόϟ΍ 
Αέϣϭ΍ Δϋέγϟ΍ ϊ Δϳϭ΍ίϟ 



 

Ͳ Ϯϰ Ͳ 

 

 لة الدائرية اĞنتظمة العج اĜركة معادات 

ر
 
 

  
  

 

1- γϟ΍  ΔϳρΧϟ΍ Δϋέ(V )  ˰˰Α ϝΩΑΗγΗ ر....................ر................ 

2- Αϻ΍ Δϋέγϟ΍ Δϳ΋΍ΩΗ(0V )˰˰Α ϝΩΑΗγΗ ر....................ر.............. 

3- ΔϠΟόϟ΍  ΔϳρΧϟ΍ (aΗ )ΑΗγ ˰˰Α ϝΩر....................................... 

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

5- ΃ ΍Ϋ·΍ ϖϠρϧ ( ϥϭϛΗϓ ϊΟέϣϟ΍ ΔρϘϧ ϥϣ ϡγΟϟ0ڧ   )ΎγΗ   ϱϭ........ر........ 

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

7- ϟ΍ ϑϗϭΗ ΍Ϋ΍Ηϓ ϡγΟ  ϥϭϛ( Ȧ  ) ϱϭΎγΗر.........ر..........ر.......    

8- ΍ ΏΎγΣϟϹΔΣ΍ί ίϟ΍ΩΩϋ ΔϟϻΩΑ Δϳϭ΍ Ε΍έϭΩϟ΍   .........ر.......... 

  ϝΎΛϣ1 έϗ έϭΩϳ : ϭΣϣ ϝϭΣ ι΍ί ΔϠΟόΑϭ ϥϭϛγϟ΍ ϥϣ έ( ΔϣυΗϧϣ Δϳϭ220 rad/S( έϭέϣ ΩόΑ )10 ϲϧ΍ϭΛ ).     : ΏγΣ΃   

΃  )  Δϳϭ΍ίϟ΍ Δϋέγϟ΍:   

 ....................ر..................................................................................................................................

Ώ) ϟ΍ ΔΣ΍ίϹ΍ Δϳϭ΍ί : 

 ....................ر..................................................................................................................................

Ν) ϟ΍ ΩΩϋ Ε΍έϭΩ : 

 ....................ر..................................................................................................................................ر

  ϝΎΛϣ2  :Η έϭΩΔϳϭ΍ί ΔϋέγΑ Δϧϧγϣ ΔϠΟϋ (0 rad/S1  )  ΕϔϗϭΗ ϡΛ έϭέϣ ΩόΑ  ϥϳΗϳϧΎΛ .      : ΏγΣ΃ 

΃ ΔϠΟόϟ΍ )  Δϳϭ΍ίϟ΍:   

 ....................ر..................................................................................................................................ر

Ώ) ΍ ΔΣ΍ίϹ΍ϟί Δϳϭ΍  : 

 ....................ر..............................ر....................................................................................................
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 ΕϻΩΎόϣέΣϟ΍ Δϛ Δϳέ΋΍Ωϟ΍ΔϠΟόϟ΍ ΔϣυΗϧϣ ϣ ΔϛέΣϟ΍ ΕϻΩΎόϳρΧϟ΍Δ ϣΔϠΟόϟ΍ ΔϣυΗϧ 

  Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ϭ΍ϟ ϥϣίϡγΟϟ έϭΩϳ    
  ϭ΍ί ΔϋέγΑ ΓέϳϐΗϣ Δϳ ϡΎυΗϧΎΑ 

 

" 

t 

Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ϭ ϥϣίϟ΍ έϭΩϳ ϡγΟϟ 
ϥϣ ϥϭϛγϟ΍ ϭ ϝϳϣϟ΍ر.................... 

 

t 

Ȧ 

Αέϣϭ Δϳϭ΍ίϟ΍ ΔΣ΍ίϹ΍ϟ΍ ϊϥϣί  έϭΩϳ ϡγΟϟ 
 ϥϭϛγϟ΍ ϥϣ ϭϣϟ΍ϳϝ ر........ر...........ر... 

  

2t 



 

Ͳ Ϯϱ Ͳ 

 

 Ğركزية اěاذبة ا ( : القوة 2Ǧ 2الدرس ) 

رمركزرالدائرةرئمارĥوĒاههارداريةروريكونراركةرالدائرالقوةرالتيرتسببراĜ ررررررررررررررررررررررررررررررررررررررررر
 كرحركةردائريةرمنتظمةġصلةرعدةرقوىرمؤثرةرعلىرجسمريتحر    أو                               

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

 ** ϟ΍ ϥϣη : έγϔΗ ΎϣΑ ϝΑΎϘϣϟ΍ ϝϛ   
1-  ϓ ϲϧΣϧϣϟ΍ ϲϓ ΓέΎϳγϟ΍ ϥ΍έϭΩ . ϝϭϷ΍ ϝϛηϟ΍ ϲ  

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

2- ϛηϟ΍ ϲϓ ϲϧΣϧϣϟ΍ ϥϋ ˱΍ΩϳόΑ ΓέΎϳγϟ΍ ϕϻίϧ΍Λϟ΍ ϝ . ϲϧΎ  
ر..............................................................................ر....................ررررررر
   
   
 

                                                    

                                                            

1-  ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ ΓϭϘϟ΍Δϳίϛέϣϟ΍  :   1Ǧ2رررر...............رǦ3رررر....................رǦر.......................رر............ 
2-  ΓϭϘϟ΍  ϊϣ ˱ΎϳΩέρ ΏγΎϧΗΗ Δϳίϛέϣϟ΍ ..............................................................  ϑλϧ ΕΎΑΛ Ωϧϋ έρϘϟ΍ϟ΍ϭϛΔϠΗ   . 
3- ΏγΎϧΗΗ Δϳίϛέϣϟ΍ ΓϭϘϟ΍ .......ر...............    ϊϣϘϟ΍ ϑλϧ . ΔϳρΧϟ΍ Δϋέγϟ΍ ΕϭΑΛ Ωϧϋ έρ 
4- ΏγΎϧΗΗ Δϳίϛέϣϟ΍ ΓϭϘϟ΍    ر..................... ρϘϟ΍ ϑλϧ ϊϣ Ωϧϋ έ  . Δϳϭ΍ίϟ΍ Δϋέγϟ΍ ΕϭΑΛ 
5-  ϙέΣΗϣϟ΍ ϡγΟϟ΍ ϰϠϋ ΓέΛ΅ϣϟ΍ ΓϭϘϟ΍ ϩΎΟΗ΍ ϥΎϛ ΍Ϋ· ΔϳΩϭϣϋ έΎγϣ ϩΎΟΗ΍ ϰϠϋ έΎγϣϟ΍ ΍Ϋϫ ϥΈϓ ϩ  ϥϭϛϳ ر.................. 

 

 

 
                             

                                  

1- Ϸ΍ ΔϟΎγϐϟ΍ ϲϓ ϲϟίϐϣϟ΍ νϭΣϟ΍ ϡΩΧΗγϳΑϼϣϟ΍ ϑϳϔΟΗ ϲϓ ΔϳϛϳΗΎϣϭΗϭ . α 
ر......ر..........................ر........................................................................................................................رررر

2- ϘΗγϣ ρΧ ϲϓ ϖϠρϧϳ ϡγΟϟ΍ ϭ  ϡϳ ϩΎΟΗΎΑ ΔϳγΎϣϣϟ΍ Δϋέγϟ΍  ΔυΣϟ Ϫόϗϭϣ Ωϧϋ· ρϳΧϟ΍ Εϼϓ . 
 .......ر...............................................................................................................................................      

3- Η ΎϣΩϧϋϭϛ΍ ϥΓϭϘϟ  έΎγϣϟ΍ ϥϭϛϳ ΔϳρΧϟ΍ Δϋέγϟ΍ ϩΎΟΗ΍ ϰϠϋ ΔϳΩϭϣϋϱέ΋΍Ω   . 

 ............................................................................ر.................................................................ر.........     

ϝϠϋ   ϲΗ΄ϳ Ύϣϟ  : 

rm
r

mV
amF cC

2
2
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cF 

ϟ΍ ΓϭϘϟ΍ΑΫΎΟ ϛέϣϟ΍ Δί ϳ Δ 

cF 

2Ȧ 

cF 

2v 

cF 

r 

cF 

r 

ϑλϧ ϭ Δϳίϛέϣϟ΍ ΓϭϘϟ΍ 
έρϘϟ΍ ( ΕϭΑΛ ΩϧϋV ) 

 ϑλϧ ϭ Δϳίϛέϣϟ΍ ΓϭϘϟ΍
Ϙϟ΍ έρ( ΕϭΑΛ ΩϧϋȦ ) 

Ϙϟ΍ Δϳίϛέϣϟ΍ Γϭ 
Δϋέγϟ΍ ϊΑέϣϭ ΔϳρΧϟ΍ 

 Δϳίϛέϣϟ΍ ΓϭϘϟ΍ 
 ϊΑέϣϭ Δϳϭ΍ίϟ΍ Δϋέγϟ΍ 



 

Ͳ Ϯϲ Ͳ 

 

 

  ϝΎΛϣ1 ϬΗϠΗϛ ΓέΎϳγ :( Ύ2 tonsέΣΗΗ )έγΑ ϙϋυΗϧϣ Δ( Ύϫέρϗ Δϳέ΋΍Ω ϖϳέρ ϲϠϋ Δϣ40 m )   ( ΕϠϣϛ΃5  Ε΍έϭΩ ) 

            ΍ ϲϓΏγΣ΃ . ΔϘϳϗΩϟ   : 

΃  )  Δϳϭ΍ίϟ΍ Δϋέγϟ΍ : 

 ..ر........................................................................................................................................ر................ر

Ώ)  ΔϳρΧϟ΍ Δϋέγϟ΍ : 

 ..............................ر................................................................................ر............................................ر

Ν) Οόϟ΍ Δϳίϛέϣϟ΍ ΔϠ : 

 ..............................ر..................................................................ر.......ر...................................................ر

Ω ) Δϳίϛέϣϟ΍ ΓϭϘϟ΍ : 

 ...............ر.......ر....................ر................................................................................................................ر

˰ϫ)  ΔϳγΎϣϣϟ΍ ΔϠΟόϟ΍ : 

 ..............................ر................................................................................................ر............................ر

 ϭ )  Δϳϭ΍ίϟ΍ ΔϠΟόϟ΍ : 

 ..............................ر................ر..................................................................ر......ر.ر....................ر...............

  ϝΎΛϣ2 ( ΔϋέγΑ έϳρΗ Γέ΋Ύρ :100 m/s( Ύϫέρϗ ϑλϧ ϱέ΋΍Ω έΎγϣ ϲϓ )0 m20 )  ΔΑΫΎΟϟ΍ ΓϭϘϟ΍ϭ Δϳίϛέϣϟ΍ 

             υϓΎΣΗ ϲΗϟ΍ ϋ( ϱϭΎγΗ ΎϬ΋ΎϘΑ ϲϠN 410x95 )  Σ΃ .γ : Ώ 

΃  )  Δϳϭ΍ίϟ΍ Δϋέγϟ΍ : 

 ..............................ر.........................................................................................ر...................................ر

Ώ)   Δϳίϛέϣϟ΍ ΔϠΟόϟ΍ : 

 ..............................ر.........ر.............................................................................................ر......................ر

Ν)  Γέ΋Ύρϟ΍ ΔϠΗϛ : 

 ......................ر...........................ر.........................................................................................................ر

 
 



 

Ͳ Ϯϳ Ͳ 

 

 ية القوة اěاذبة اĞركز تطبيقات علي  
ϭǦ Ğية نعطفات اأفق ا 

1- Σ΍ Γϭϗ ΩϭΟϭ ΏΟϳϋ ϥϳΑ ϙΎϛΗϖϳέρϟ΍ϭ ΓέΎϳγϟ΍ ΕϼΟ  . ϱέ΋΍Ωϟ΍ 
ر.........................................ر...........................ر........................................................................................ر

2-  ΓέΎϳγϟ΍ ϕϻίϧ΍ ϝϬγϳ ϲϓ ΎϫέΎγϣ ϥϋΎϳϷ΍ . ϱέ΋΍Ωϟ΍ έΎγϣϟ΍ ϲϓ ΩϳϠΟϟ΍ ϭ΃ Γέρϣϣϟ΍ ϡ 
 ..............................................................................................................ر

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

 ............................................................................ر........................... -1

 ....................ر....................ر............................................................... -2

* * Σϟ ( ϝόϔϟ΍ Ωέ Γϭϗ ΏΎγNϓϷ΍ ΕΎϔρόϧϣϟ΍ ϲϓ ΓέΎϳγϟ΍ ϲϠϋ ) ΔϳϘ   :..........ر........... 

                            
 اكرعلىرقوةرردرالفعلكرنسبةرقوةرالحت                            

 

1- ϳ ϕϻίϧ΍ ϥϭΩ ΓέΎϳγϠϟ ϑΎϔΗϟϻ΍ ΙΩΣ  ϙΎϛΗΣϻ΍ Γϭϗ ΕϧΎϛ ΍Ϋ· ..........................ر.........    . Δϳίϛέϣϟ΍ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍ 

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

  ϝΎΛϣ1 ( ΎϬΗϠΗϛ ΓέΎϳγ :000 kg2ρόϧΗ ) ϑ ( ϩέρϗ ϱέ΋΍Ω έΎγϣ ϲϠϋ00 m2 ϖϳέρ ϲϠϋ ) ( ΔϋέγΑ ΔϳϘϓ΃20 m/s)   

΃- Σ΃ Δϳίϛέϣϟ΍ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍ Ώγ  : 

 ..............................ر......................................................................................ر......................................ر

Ώ- ϝόϔϟ΍ Ωέ Γϭϗ ΏγΣ΃   : 

 ..............................ر........ر....................................................................................................................ر

Ν-   ΓέΎϳγϠϟ ϕϻίϧ΍ ΙΩΣϳ ϝϫ ( ϙΎϛΗΣϻ΍ ϝϣΎόϣ ϥΎϛ ΍Ϋ·  ϻ  ϡ΃0.5  =µ ) : 

 .......ر..................................................................ر.................................................................................ر

 ..............................ر............................................................................................................ر................ر

Ω- Ϡϟ ϕϻίϧ΍ ΙΩΣϳ ϝϫ  ΓέΎϳγ ϝϣΎόϣ ϥΎϛ ΍Ϋ·  ϻ  ϡ΃( ϙΎϛΗΣϻ΍0.25  =µ ) : 

 ..............................ر......................................................................................................ر......................ر

 ..............................ر.ر...........................................................................................................ر................ر

 ϝϠϋΎϣϟ ϳ  ϲΗ΄ : 

ϙΎϛΗΣϻ΍ ϝϣΎόϣ 

N

f
=

 µ N 

f 

N 

 

w 

 

F 



 

Ͳ Ϯϴ Ͳ 

 

 القوة اěاذبة اĞركزية تابع تطبيقات علي  

ϮǦ  نعطفاتĞائلة اĞرا

رمناسبةرويةرمنعطفاترĕيلرعليراأفقيربزار                             
  الداخليةأعليرمنراĜافةرريةاĜافةراĝارجرورررررررررررررررررررررررررررررررررررررر

 

 ** ϭϘϟ΍ ωϭϣΟϣ΍ ϝϛηϟ΍ ϲϓ ΓέΎϳγϟ΍ ϲϠϋ ΓέΛ΅ϣϟ΍ ϱϟϝΑΎϘϣ  : 

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

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

(  ϖϳέρϟ΍ ΔϟΎϣ· Δϳϭ΍ί  ΏΎγΣ *ڧ ) 
rg

V2

tan = 

γΣ * ΏΎέΎϳγϟ΍ ΎϬΑ ϑρόϧΗ ϲΗϟ΍ Δϋέγϟ΍( ΓV ) tanrgV = 

  Γϭϗ ΏΎγΣ * Ωέ΍ ( ΔϠ΋Ύϣϟ΍ ΕΎϔρόϧϣϟ΍ ϲϓ ϝόϔϟN ) 
cos

mg
N = 

ϝϣΎόϣ ΏΎγΣ * ϛΗΣϻ΍ ϲϓ ϙΎ΍Ύϣϟ΍ ΕΎϔρόϧϣϟ( ΔϠ΋µ (  tan= 
    
   

رئلربدونراĜاجةرإيرالحتكاكرريراĞنعطفراĞارسمرعلرالسرعةرالتيرينعطفربهاراěر                                                

 Δϋέγϟ΍ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ **  ϝ΋Ύϣ ϑρόϧϣ ϲϠϋ Δϧϣϵ΍ :  1Ǧ2رررر..........................ررǦررر.......................... 

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

 ΄ηϧϣ ΔΑΫΎΟϟ΍ ΓϭϘϟ΍ Δϳίϛέϣϟ΍ رر

 ϖϳέρϟ΍ ϝόϓ Ωέ   

 ϝϣΎόϣϙΎϛΗΣ΍   

 Δϋέγϟ΍ Δϧϣϵ΍   

  ΔϟΎϣϹ΍ Δϳϭ΍ί   

 

 ΔϠ΋Ύϣϟ΍ ΕΎϔρόϧϣϟ΍ 

 ϡϳϣλΗϟ΍ Δϋέγ(  Δϧϣϵ΍ Δϋέγϟ΍  ) 

N sin ڧ 

N cos ڧ N  

w  

 ڧ

 ڧ

mgN =cos 

r

mV
sinN

2

=
 



 

Ͳ Ϯϵ Ͳ 

 

                       
1- ϣ·Ϡϟ ϲΟέΎΧϟ΍ ϑέρϟ΍ ΔϟΎϋ ΕΎϗέρρόϧϣϟ΍ Ωϧϋ ϲϘϓϷ΍ ϱϭΗγϣϟ΍ ϥ ΕΎϔ  . 

ر..........................................................................................................................ر................................

2- ϟ΍ Δϋέγϟ΍ ϖϳέρ ϰϠϋ Δϧϣϵ΍ ϯϭλϘϱέ΋΍Ω ϝ΋Ύϣ  ϻ  Ηϳγϟ΍ ΔϠΗϛ ϰϠϋ ΩϣΗό ΓέΎ  . 

...............................................................................................ر....................................................ر....... 
   

                   

1- ϋέγϟ΍ έ΍ΩϘϣϟέΎϳγϟ ϱϭλϘϟ΍ Δ Γϧ ϱέ΋΍Ω έΎγϣ ϲϠϋ ϑρόϧΗ( ϩέρϗ ϑλ50 m ) ϭϣΎόϣΗΣϻ΍ ϝ  ϲϧϭϛγϟ΍ ϙΎϛ 

      ϥϳΑϼΟόϟ΍έρϟ΍ϭ Ε ( ϖϳ0.8 ϝϣΎόϣ ΢Αλϳ ΎϣΩϧϋ )ΗΣϻ΍ϙΎϛ ( (0.4 . 

 ..ر........................................................................................................................................ر................ر

 ..............................ر........................................ر....................................................................................ر

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

ر...............................................ر....ر...............................ر.............................ر.......ر...................................

ΎΛϣ  ϝ1  ΓέΎϳγ :  ϲϠϋ ϑρόϧΗ( ϩέρϗ ϑλϧ ϱέ΋΍Ω έΎγϣ50 m ϝϳϣϳ )  Δϳϭ΍ίΑ (O30  . ϲϘϓϷ΍ ϲϠϋ ) 

           ϟ΍ ΏγΣ΃γ΃ ΏΟϳ ϲΗϟ΍ ΔϋέέΎϳγϟ΍ ΎϬΑ ϑρόϧΗ ϥ Γϟ΍ ϥϭΩΑ ϙΎϛΗΣϻ΍ Γϭϗ ϲϟ· ΔΟΎΣ . 

 ..............................ر........................................................................................ر....................ر.............ر...

ϝΎΛϣ  2 ϩέρϗ ϑλϧ ϑρόϧϣ : (50 mόϧϻΎΑ ΓέΎϳγϠϟ ΢ϣγϳ ) ΔϋέγΑ ϪϳϠϋ ϑΎρ  (h/m4 k5ΩΑ )ΔΟΎΣϟ΍ ϥϭ  ϼϟ  . ϙΎϛΗΣ 

΃ ) ΃  ΏγΣ ΔϟΎϣ· Δϳϭ΍ί  ϖϳέρϟ΍ : 

 ..............................ر............................................................................................................ر........ر........

 ..............................ر...............ر.......................................................................................ر......................ر

Ώ) έρϟ΍ ϝόϓ Ω έ( ΎϬΗϠΗϛ ΓέΎϳγ ϲϠϋ ϖϳ1500 kg ) : 

 .......................ر...........................ر...........................ر.............................................................................ر

)Ν  Αϛέϣϟ΍΍ Δ όϓ Ωέϟ ΔϳΩϭϣόϟ ϲϠϋ ϖϳέρϟ΍ ϝ αϔϧΓέΎϳγϟ΍  : 

 ..ر........................................................................................................................................ر................ر

Ω) ϻ΍ ϝϣΎόϣ ϙΎϛΗΣ : 

 ..............................ر.......................................................................................ر.................................ر....

 ϝϠϋ Η΄ϳ Ύϣϟ  ϲ : 

 ΙΩΣϳ ΍ΫΎϣ  : 



 

Ͳ ϯϬ Ͳ 

 

 ل الثالث : مركز الثقل الفص 
 قل لث ( : مركز  3Ǧ 1الدرس ) 

* *· Ωϧϋέϛϟ΍ ˯ΎϘϟ  ϊΑΗΗ Γ έΎγϣ..........................ررΔρϘϧ ϝϭΣ ΢Οέ΄Ηϳ Γέϛϟ΍ Ώέοϣϭ   ϡγέΗ ......ر..........ر.............ر. 

* *Σ ΔϠλΣϣ ϲϫ Γέϛϟ΍ Ώέοϣ Δϛέ  : Ύϣϫ ϥϳΗϛέΣ .............ر.........رورر....ر......     ϲϫ Γέϛϟ΍ ΔϛέΣ ΎϣϧϳΑر................    

 ذبراأرضرللجسمقوةرجر                         

رمرالصلبراĞتجانسساěلثقلراĞوضعراĞتوسطر                         
رنقطةرتأثČرثقلراěسمرررأو                         

    

1-  ϖϳΑρΗ Ωϧϋ ϡγΟϟ΍ ϲϠϋ Γϭϗ  ΎϬϟ ΔϳϭΎγϣϭ ϩΎΟΗϻ΍ ϲϓ ϪϠϘΛ ΓϭϘϟ ΔγϛΎόϣ ϥϭϛΗ ΙϳΣΑ ϪϠϘΛ ίϛέϣ ϲϓϘϣϟ΍ ϲϓ  έ΍Ω . 
ر....................................ر...............................................................................     

                     
 

 

 

 

 

 

 

 

 

                      

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

2- ϛ Ώέοϣ ϝϘΛ ίϛέϣ ϊϘϳ ϻ Γέ οϣϠϟ  ργϭϟ΍ ΔρϘϧ ϲϠϋ ΓΩϋΎϘϟ΍ Ώέ . 
ر..........................ر...............................................................................................................................

3- Ϙϟ· ΩϧϋΓέϛϟ΍ ˯Ύ  ϊρϗ έΎγϣ ϊΑΗΗ  ϓΎϛϣϭ  ΊΗϳ Γέϛϟ΍ Ώέοϣ ˯ΎϘϟ· Ωϧϋ  ΊϓΎϛϣ ϊρϗ ϡγέΗ ΔρϘϧ ϝϭΣ ΢Οέ΄ . 
ر...................ر......................................................................................................................................

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

 ΔϧέΎϘϣϟ΍ ϪΟϭ ϧϣ ϡΎγΟϷ΍ ϝϛηϟ΍ ΔϣυΗ  ϝϛηϟ΍ ΔϣυΗϧϣ έϳϏ ϡΎγΟϷ΍ 
ϛέϣ ϊοϭϣ ϝϘΛϟ΍ ί .....................................ر.....ر....................ر..............ر

 ΔϧέΎϘϣϟ΍ ϪΟϭ  ϝϛηϟ΍  ΙϠΛϣ  ϡγΟ    ϡγΟϝϛηϟ΍  ρϭέΧϣ 
΍ ίϛέϣ ϊοϭϣ ϝϘΛϟ 

ΓΩϋΎϘϠϟ ΔΑγϧϟΎΑ .....................................ر.....................................ر

 ΔϧέΎϘϣϟ΍ ϪΟϭ   Γέϛ ιΎλέϟΎΑ ϑλΗϧϣϟ΍ ϰΗΣ ΊϠϣΗ  ΔϓϭΟϣ 
 ϝϘΛϟ΍ ίϛέϣ ϊοϭϣ ................................ر...ر..............................ر

 ΔϛέΣ γ ϲϠϋ ϱίϳϠΟϧ΍ ΡΎΗϔϣ΃ ΢ρ ϲϘϓ  ˯ ΍ϭϬϟ΍ ϲϓ ϱίϳϠΟϧ΍ ΡΎΗϔϣ 
γϣ ϝϘΛϟ΍ ίϛέϣ έΎ .....................................ر.....................................ر

 ϡγΟϟ΍ έΎγϣ .....................................ر.....................................ر

ίϛέϣ  ϝϘΛϟ΍ 

 ϡγΟϟ΍ ϥίϭ 

ϣ ΙΩΣϳ ΍ΫΎ : 

 ϝϠϋΎϣϟ   ϲΗ΄ϳ : 



 

Ͳ ϯϭ Ͳ 

 

 الكتلة ( : مركز  Ǧ2 3الدرس ) 

رالتيريتكونرمنهاراěسمئاتراĞوضعراĞتوسطرلكتلرėيعراěزي                                          
1- ϠΗϛϟ΍ ίϛέϣϭ ϝϘΛϟ΍ ίϛέϣ ϥΎϘΑΎρΗϳ ϥϭϛΗ ΎϣΩϧϋ  Δ  ر........................................................ 
2- έϣϭ ϝϘΛϟ΍ ίϛέϣ ϥΎϘΑΎρΗϳ ϻϟ΍ ίϛΗϛΗ ΎϣΩϧϋ  ΔϠ  ϥϭϛ ر...........ر......................................... 

                          
1- ρΗϳ ϭ ϝϘΛϟ΍ ίϛέϣ ϥΎϘΑΎ ίϛέϣ  ΎϣΩϧϋ ΔϠΗϛϟ΍ϳ έϳϐλ  ϡγΟϟ΍  ϥϭϛ  . 

ر..................ر.........................................................................................................................................ر
2-  ϻ  ϝϘΛϟ΍ ίϛέϣ ϥΎϘΑΎρΗϳ  ίϛέϣϭ΍ϠΗϛϟ ΎϣΩϧϋ ΔϳΟϟ΍ ϥϭϛ έϳΑϛ ϡγ . 

ر................ر...........................................................................................................................................
3- ϟ΍ ίϛέϣϟ ϝϘΛϔΗέϣϟ΍ ϲϧΎΑϣϠ( ϪϋΎϔΗέ΍ ϲϣϟΎόϟ΍ ΓέΎΟΗϟ΍ ίϛέϣ ϝΛϣ Δό541 m ) Ϙϳ( ˰Α ϪΗϠΗϛ ίϛέϣ ϝϔγ΃ ϊ1 mm . ) 

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

ر...............ر............................................................................................................................................ر
 ΔϧέΎϘϣϟ΍ ϪΟϭ  ίϛέϣ  ϊοϭϣ  ΔϠΗϛϟ΍ 

 ϣ ϪΗϠΗϛ ϡγΟηΑ ΔϋίϭαϧΎΟΗϣ ϝϛ ......................................................ر.........ر
 ΔγϧΎΟΗϣ Δϳέ΋΍Ω ΔϘϠΣ ر...............................................................ر

 αϧΎΟΗϣ ϝϳρΗγϣ .......................................................ر........ر
 ϪΗϠΗϛ ϡγΟΑ Δϋίϭϣ αϧΎΟΗϣ έϳϏ ϝϛη .................................................ر..............ر

 ϗέρϣϳΩΣ Δ ΔϳΩ ر...............................................................ر
  

 **ΔϳΧϭέΎλϟ΍ ΔϳέΎϧϟ΍ ΏΎόϟϷ΍ έΎΟϔϧ΍ ˯ΎϧΛ΃ ΔϳϠΧ΍Ωϟ΍ ϱϭϘϟ΍....................ر........  ϭϣ ϝϘΛ ϊοΔϔϳΫϘϟ΍   . 
                                                    

1-   ΔϛέΣϟϠΗϛ ίϛέϣϘϠϟ ΔϔϧΗ ϲΗϟ΍ ΔϔϳΫ ˮ ΎϫέΎΟϔϧ΍ ϝΑϗ  ΔϳέΎϧϟ΍ ΏΎόϟϷ΍ ϝΛϣ ˯΍ϭϬϟ΍ ϲϓ έΟ 

 .........................ر........................................................................................ر......................................
2- ϭ ΎϳΎυηϟ ϣ ΔϛέΣ ίϛέέΎΟϔϧ΍ ΩόΑ  ΔϳέΎϧϟ΍ ΏΎόϟϷ΍ ϝΛϣ ˯΍ϭϬϟ΍ ϲϓ έΟϔϧΗ ϲΗϟ΍ ΔϔϳΫϘϠϟ ΔϠΗϛ ˮ Ύϫ 

ر.............................ر..........................................................................................................................
 ** ϝϭΣ Ώϛ΍ϭϛϟ΍ έϭΩΗ ϻ΍ ίϛέϣαϣηϟ   ϝϭΣ ϝΑ.........ر.................................................... 

ر
1- ·΍ϭϛϟ΍ ΕϧΎϛ ΍Ϋ ˮ ΕΎϬΟϟ΍ ϊϳϣΟ ϲϓ αϣηϟ΍ ϝϭΣ ΓέΛόΑϣ Ώϛ 
ر....................ر.......................................................................ر..........................................................رر

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

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

όϟ΍ ίϛέϣ( ΔϠΗϛϟ΍ ίϛέϣ)ΔϟΎρ 

 

 ϝϠϋ  ϲΗ΄ϳ Ύϣϟ : 

 ΙΩΣϳ ΍ΫΎϣ  : 

 : ΙΩΣϳ ΍ΫΎϣ 

 ϝϠϋ : 



 

Ͳ ϯϮ Ͳ 

 

 تلة ركز الك ēديد موضع م( :  3Ǧ ϯالدرس ) 
                 

  

1-  ϘΑ ϝϘΛϟ΍ ίϛέϣ ϲϠϋ έϳΛ΄ΗϟΎΑ Γέργϣϟ΍ Δϧί΍ϭϣ ϥϛϣϳϛηϟ΍ ϲϓ ϲϠϋϷ ΓΩΣ΍ϭ Γϭ . ϝ 
 .........ر...........................ر.......................................................................ر 
   

 ** ϖΑρϧϳ ίϛέϣ ϲϓ ϝϘΛϟ΍ ΔϣυΗϧϣϟ΍ ϡΎγΟϷ΍ϊϣ .....................ر. 

 ** ϡγΟϟ΍ ϥΎϛ ΍Ϋ· ϡγΟϟ΍ ϥϣ ΔϳΩΎϣ ΔρϘϧ ϥϭϛϳ ر....................... 

 ** ΔρϘϧ ϥϭϛϳ  ϡγΟϟ΍ ϥΎϛ ΍Ϋ· ϡγΟϟ΍ ΝέΎΧر........................... 

 **  ϣΟϧϔϟ΍ ϝϘΛ ίϛέϘϳ ˯Ύϋϭϟ΍ ϭ ϥΎ ϊ ϲϓ  .......ر.....................     ΎϣϧϳΑ ϲϓ ϊϘϳ ϲγέϛϟ΍ ϝϘΛ ίϛέϣ  ...........ر................ 

 تشكلرġوررالتناظرĠموعةرنقاطر                                   

                                  

1-   ϭ ϥϛϣϳ ϣ ϥϣ έΛϛ΃ ΩϭΟ . ΩΣ΍ϭ ϡγΟϟ ϝϘΛ ίϛέ 
ر........................................................ .... .........................................................................................     

2- ρ· ί΍ίΗϫ΍ ϊϧϣϟέΎϳγϟ΍ Ε΍έΎΎϧΛ΃ Ε΍ιΎλέ ϊρϗ ϊοϭΗ ΎϬϧ΍έϭΩ ˯   . έΎρϹ΍ ϥϣ ϲϧΩόϣϟ΍ ˯ίΟϟ΍ ϲϓ 
ر.............................ر..............ر................................................................ر..........................................ررررر

3- ϛ ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ Ϡϋ ϥΎόϘΗ ϥϳΗϳρϘϧ ϥϳΗϠΗΕΎϧϳγϟ΍ έϭΣϣ ϲ  ΕϠΣ ΍ΫΈϓ   

      ϛ ϝ  ΎϣϬϧϣέϣ ϥΈϓ ϯέΧϷ΍ ϝΣϣ ϛϟ ΔϠΗϛϟ΍ ίϭϣΟϣϠΔϋ   Ϫόοϭϣ έϳϐΗϳ . 
 ..............ر......................................................................................ررررر 

* *  : ρΎηϧ ϛ  ΩΩΣΗ ϑϳ ϊϗϭϣϭ΃ ϡυΗϧϣ ϡγΟ ϲϓ ϝϘΛϟ΍ ίϛέϣ  ˮ ϝϛηϟ΍ ϡυΗϧϣ έϳϏ 

 ........ر..................................ر................................................................................رر

 ...............................................................................................ر....ر.......................ر

ر............................ر...........................ر...................................................................ر

 
 
 

 

 

 

ίϛέϣ ΩϳΩΣΗ    ϡΎγΟϷ΍ ϝϘΛ 

ϗϭϣ ΏΎγΣϠΗϛ ίϛέϣ ϊύ΍έϔϟ΍ ϲϓ ΓΩϭΟϭϣ ΔϳρϘϧ ϝΗϛ ΓΩϋ Δ 

321

332211
.. mmm

xmxmxm
x mc ++

++
=

 
321

332211
.. mmm

ymymym
y mc ++

++
=

 

321

332211
.. mmm

zmzmzm
z mc ++

++
=

 

ϝϠϋ ϲΗ΄ϳ Ύϣϟ   : 

ΟϷ΍ ϝϘΛ ίϛέϣ  ΔϓϭΟϣϟ΍ ϡΎγ 

ϝϠϋ ϣϟϲΗ΄ϳ Ύ   : 

M m 



 

Ͳ ϯϯ Ͳ 

 

  ϝΎΛϣ1  ϲϠϋ ϥΎΗϳρϘϧ ϥΎΗϠΗϛ :( ΎϣϬΗϣϳϗ ΕΎϧϳγϟ΍ έϭΣϣ= 4 kg 1m(ϭ )= 8 kg 2m( ΔϓΎγϣ ϥ΍ΩόΑΗϭ )6 cm    . ) 

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

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

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

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

  ϡϳϗ  )Ν : ΔϟϭΑϘϣ ΔΟϳΗϧϟ΍ ϝϫ . 

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

  ϝΎΛϣ2  (  ΔϳρϘϧ ϝΗϛ ΙϼΛϟ ΔϠΗϛϟ΍ ίϛέϣ ϊϗϭϣ ΏγΣ΃ := 10 g 1m( ϭ )= 20 g 2m ( ϭ )= 30 g 3m  . ) 

  : ϡϳϘΗγϣ ρΧ ϲϠϋ Εόοϭ ΍Ϋ·  ) ΃ 

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

ر(                                             ) **رإحداثياترمركزرالكتلةرخر

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

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

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

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

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

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

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

 (                                          )   **رإحداثياترمركزرالكتلةرخر 

  : Δϳϭ΍ίϟ΍ ϡ΋Ύϗ ΙϠΛϣ αϭ΅έ ϲϠϋ Εόοϭ ΍Ϋ΃  )Ν 

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

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

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

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

 (                                          )   **رإحداثياترمركزرالكتلةرخ



 

Ͳ ϯϰ Ͳ 

 

 تابع ēديد موضع مركز الكتلة 

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

(= 8 kg 1m( Ωϧϋ )1 , 1 , 0(   ϭ   )= 4 kg 2m ( Ωϧϋ )0 , 0 , 1(   ϭ   )= 6 kg 3m ) ( Ωϧϋ1 , 2 , 2- ) 

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

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

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

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

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

 (                                            : ) **رإحداثياترمركزرالكتلة

  ϝΎΛϣ4 ( ϲϫ ϝΗϛ ϊΑέ΃ ϥϣ ϑϟ΅ϣ ϡΎυϧ := 1 kg A= 2 kg) (m Bkg) (m = 3 C= 4 kg) (m Dm ) Δϋίϭϣ 

            ( ϪόϠο ϝϭρ ϊΑέϣ ϑ΍έρ΃ ϲϠϋ20 cm ˮ  ΔϠΗϛϟ΍ ίϛέϣ ϊοϭϣ ΏγΣ΃. ΔϠΗϛϟ΍ ϝϣϬϣϭ ) 

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

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

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

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

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

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

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

 (                                          )   **رإحداثياترمركزرالكتلةرخ

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

( ϱϭΎγΗ= 2 kg 1m ( ϱϭΎγϳ Ύϫέρϗ ϑλϧϭ )20 cm)   

( Ύλόϟ΍ ΔϠΗϛϭ= 1 kg 2m( ΎϬϟϭρϭ )60 cm . ) 

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

......................................... ...................................................... ............................................................ 
 (                                       : )   إحداثياترمركزرالكتلة**ر



 

Ͳ ϯϱ Ͳ 

 

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

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

  . ϥϳλέϘϟ΍ ΔϠΗϛ ίϛέϣ ϊοϭϣ ΩΟϭ΃ 

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

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

 (                                 : )   **رإحداثياترمركزرالكتلة

  ϝΎΛϣ7  ϝϭρ ΙϳΣ ΔϘλΗϠϣϭ ΔγϧΎΟΗϣϭ ΔϠΛΎϣΗϣϭ ΔϣϳϘΗγϣ ϥΎΑοϗ ΔΛϼΛ ΢οϭϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ : ϝϛ ϊϠο(10 cm)     . 

             . ΔϠΗϛϟ΍ ίϛέϣ ϊοϭϣ ΩΟϭ΃ 

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

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

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

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

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

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

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

 (                                       : )   **رإحداثياترمركزرالكتلة

  ϝΎΛϣ8 ΩΎϧγϹ΍ ΔρϘϧ ϲϟ· ΔΑγϧϟΎΑ ΔϠΗϛϟ΍ ίϛέϣ ϊοϭϣ ΏγΣ΃ :  (O . ) 

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

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

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

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

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

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

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

 (                            : )    **رإحداثياترمركزرالكتلةر 

O 10 cm 



 

Ͳ ϯϲ Ͳ 

 

 انقاب اأجسام ( :  3Ǧ ϰالدرس ) 

*  ϟ΍ ϝϛηϟ΍ ϥϣΑγ ΢οϭ : ϝΑΎϘϣ ΙϭΩΣ Ώ΍   ˮ ϡΎγΟϷ΍ ΏϼϘϧ 
ر........................................ر.................................................................................
                       

1- ·΃ ΍Ϋλϛέϣ ϥϣ ϱΩϭϣόϟ΍ ρΧϟ΍ ΢Α  Ϫϟ ΔϠϣΎΣϟ΍ ΔΣΎγϣϟ΍ ϕϭϓ ϝϘΛϟ΍ ί . 
 .......ر.........................................................ر..........ر.................................................

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

 έϳϳϐΗϟ΍ Ύϣ ** ϟ ΔϠϣΎΣϟ΍ ΓΩϋΎϘϠϟ ΙΩΣϳ ϥ΃ ϥϛϣϳ ϱΫϟ΍ϋ ϲγέϛϠ Ωϧ ϳϠΟέ ϱΩΣ΃ Δϟ΍ί·Ϸ΍ Ϫ . ϥϳΗϳϣΎϣ 
 ..............................................................ر..ر...........................................................

 **ϟ΍ ϲϓϣϟ΍ ϝϛη ϝΑΎϘ ΛΎϣΗϣ ϥϳέΎΑΧϣ : ϥϳΗϠ Ϸ΍ϭ ύέΎϓ ϝϭ ΊϠϣ ϲϧΎΛϟ΍ . ϰλΣϟΎΑ   

΃ ) Λϟ΍ ίϛέϣ ϊϘϳ ϥϳ΃ϣϟ΍ ϲϓ ϝϘ ϥϳέΎΑΧ: ر....................................................ر.......................................رر.......... 
Ώ)  ϲϓέρ ϲϠϋ ϥϳΗϳϭΎγΗϣ ϥϳΗϭϗ ΕέΛ΃ ΍Ϋ·΃ . ϥϳέΎΑΧϣϟ΍γϳ ΎϣϬϳ ϪΑϼϘϧ΍ ϝϬ:  ..............ر...................................... 
Ν)   ΞΗϧΗγΗ ΍ΫΎϣ  :...............................................................................................................................ر... 

 **ϟ΍ ϲϓϣϟ΍ ϝϛη ϝΑΎϘ  ϥϳγΎϛϟ΍ ϱ΃ :  έϳϏϣΗγϭ έϘ ϊϣ ΏϠϘϧϳ ϥ΃ ϥϛϣϳ ϟ΍ έϛΫ ˮ ΏΑγ 
 ....................................................ر................................................................

                                 
1- ϭ΍ίΑ ΔϠϓΎΣϟ΍ ϝϳϣ ΔϳϧΎϛϣ· ( Δϳo28  )ϥϭϛΗϳ ϱΫϟ΍ ϥΩϧϟ ιΎΑ ϝΛϣ (  ϥϣ ΑΎρ ϥϳϘ ϠϘϧΗ ϥ΃ ϥϭΩΑ )  Ώ . 
ر.......................................................................................ر....................................................................

2-   ϝ΋Ύϣϟ΍ ΍ίϳΑ ΝέΑ ωϭϗϭ ϡΩϋ . 
ر.................ر............................................................ر.......ر.......................................................................

3- ΍γ ωΎϔΗέϳέγϟ΍ ϕΎΑγϟ΍ Ε΍έΎϳϋ Δό ϥ  . έϳϐλ ϥϭϛϳ νέϷ΍ 
ر..............................ر.............................................................................................................................

4- ΓΩΣ΍ϭϟ΍ ϪϳϣΩϗ ωέΎλϣϟ΍ ΩόΑϳ  ϥϋϭ ϯέΧϷ΍ΗΑϛέ ϲϧΛϳ ϡϭΎϘϳϟ ΏόϠϟ΍ ˯ΎϧΛ΃ Ϫϳ ΏϼϘϧϻ΍ . 
ر.............ر.......ر......................................................................................ر.................................................

5-  ΩϧϋΟ ΩϣγϙϳΩϳΑ ˱ΎϘϠόΗϣ ϥϭϛΗ ΎϣϧϳΑ ˱ΎϣΎϣΗ ϙϣ  ϥϣ ϝϬγ΃ ϲ΋΍ϭϫ ϙϠγ ϲϓ    ϩΩϣ ΎϣϧϳΑ ˱ΎϧίΗϣ  ϙϳΩϳ ϲϠϋ ϑϘΗ . 

     ϭ΃  ΋ϳη ϝϣΣΗ ΎϣΩϧϋ ˱ΎϳϘϓ΃ ϙϋ΍έΫ ΩϣΎΑ ˱ϼϳϘΛ ˱Ύ ϯέΧϷ΍ Ωϳϟ . 
ر...............ر............................................................................................................................................

6-  ϊϳρΗγϳ΍έϘϟΧοϟ΍ ΕΎϧ΍ϭϳΣϟ΍ ϝϳΫϭ ϊϘϳ ϥ΃ ϥϭΩ έΑϛ΃ ΕΎϓΎγϣϟ ϪϣγΟ Ωϣϳ ϥ΃ Ω ϥϣ ΎϬϧϛϣϳ Δϣ ΎϬϧϋ ˱΍ΩϳόΑ ΎϬΗΑϗέ Ωϣ 
ر.....................ر..............................................................................................ر........................................

Σϳ ΍ΫΎϣ : ΙΩ 

 ϝϠϋ  ϲΗ΄ϳ Ύϣϟ : 

 ˯ Ύϣ 

 ύέΎϓ 



 

Ͳ ϯϳ Ͳ 

 

 طةنقريمركزرثقلراěسمريرأعلرونرفيهاالزاويةرالتيريك                                                   

                      

1- ϟ΍ ϝϳϣ· ΍Ϋ·΍ίΑ ϡγΟ ϳϭ΃ ΔϟΎϣ· Δϟ΍ ϥϣ έΑϛ ϳϭ΍ί΍ Δ ΔϳΩΣϟ :   ر............................................... 

2-  ϳϭ΍ίΑ ϡγΟϟ΍ ϝϳϣ· ΍Ϋ·΍ ϥϣ έϐλ΃ ΔϟΎϣ· Δ  ΔϳΩΣϟ΍ Δϳϭ΍ίϟ: ر.............................................. 

 ** ϡΎγΟϷ΍ ϥϭϛΗ ΓέϳΑϛϟ΍ ΔϳΩΣϟ΍ Δϳϭ΍ίϟ΍ Ε΍Ϋر....... ΎΗΎΑΛ Ϸ΍ ϥϣΫ ϡΎγΟΔϳϭ΍ίϟ΍ Ε΍ Σϟ΍ϟ΍ ΔϳΩ Γέϳϐλ 

* *ϭόϟ΍ ϲϫ Ύϣϭ ϡΎγΟϷ΍ ΕΎΑΛ ϲϓ ΓέΛ΅ϣϟ΍ ϝϣ΍ ϡΩϋ  Ϙϧ΍ ˮ ΎϬΑϼ   
1Ǧ2ررر.................................رǦ3ررر.....................................ر..رǦر................ر.....................ر

رخرĜديةĜسابرزاويةرالنقابراجرمعادلةراستنتر**ر
ر........ر....................................................................................................................ر 

ر...ر.........................................................................ر.................................................

ر........ر.............................................................................................ر.......................

ر...................................................................ر..........................................................

* *  (Cڧ )  ϲϫ.......................................       (Į) ϲϫ ...............................ر............................................ 

** (b)  ϲϫ..........................................     (CGh) ϲϫ ر.....................................ر.............عرارتفا............. 

ϟ΍ ϪΟϭ  ΔϧέΎϘϣ CGh    <b  
ΎϔΗέ΍ΓΩϋΎϘϟ΍ ϝϭρ  ϥϣ ϝϗ΃ ϝϘΛϟ΍ ίϛέϣ ω 

CGh    >b  
΍ έΑϛ΃ ϝϘΛϟ΍ ίϛέϣ ωΎϔΗέΓΩϋΎϘϟ΍ ϝϭρ  ϥϣ 

 έ΍ΩϘϣ ΔϳΩΣϟ΍ Δϳϭ΍ίϟ΍ ر ...............................................ر............................................... 

ϧΎϛϣ· ΔϳϼϘϧ΍ϡγΟϟ΍ Ώ ر..............................ر .............................ر..................ر................. 
                                                    

                ϝϘΛϟ΍ ίϛέϣ Ώέϗ  ϳίϳ ϡγΟϟ΍ ΓΩϋΎϗ ϥϣΑΛ ϥϣ Ωϭ ϪΗΎ ΗϣϭΎϘϣ  ΏϼϘϧϼϟ Ϫ . 
 ..........................................ر...................................................................ر...........................ر..................

  ϝΎΛϣ1  γϣ ϱί΍ϭΗϣ ϝϛη ϲϠϋ ϕϭΩϧλ :ΩΎόΑϷ΍ Ϫϟ ΕϼϳρΗ :  (a = 5 cm ϭ )  (b = 5 cm( ϭ )(c = 20 cm 

              ωϭοϭϣ ϓ΃ ΢ργ ϲϠϋ ϲϘ αϠϣ΃  Α ( ϊϠοϟ΍ ΙϳΣCΩϭϣϋ )ϲϠϋ ϱ ΍ϲϘϓϷ΍ ΢ργϟ  .  : ΏγΣ΃       

΃  ϭ ΔϳΩΣϟ΍ Δϳϭ΍ίϟ΍ έ΍ΩϘϣ )ϣ· ΩΩΣΎϛ ΏϼϘϧ΍ Δϳϧ ϕϭΩϧλϟ΍ :   
 .........ر...................................................................................................................................................

  )Ώ΍ έ΍ΩϘϣϟ Δϳϭ΍ί ΔϳΩΣϟ΍  ϝΎΣ ϲϓ οϭ ϊ  ( ϊϠοϟ΍ ϲϠϋ ϕϭΩϧλϟ΍Cϭ )ϣ· ΩΩΣ ΏϼϘϧ΍ ΔϳϧΎϛ ϕϭΩϧλϟ΍ : 
 ....ر........................................................................................................................................................

Λϣ  ϝΎ2  ΏηΧϟ΍ ϥϣ Ώόϛϣ : Ϡο ϝϭρ(  Ϫό10 cm .  ϲϘϓ΃ ΢ργ ϲϠϋ ωϭοϭϣ )  ΍ έ΍ΩϘϣ ΏγΣ΃ ΔϳΩΣϟ΍ Δϳϭ΍ίϟ : 
 ..........................................................................................................ر..................................................

΍ίϻ΍ ΔϳϭϼϘϧ  ΔϳΩΣϟ΍ Ώ 

Σϳ ΍ΫΎϣ : ΙΩ 

CG 

CGh
 

c 
 

2V
 

ϝϠϋ  : 



 

Ͳ ϯϴ Ͳ 

 

 ثبات ( ن ) ال ااتزا ( :  3Ǧ ϱدرس ) ال 

 ϲϓ **ηϟ΍ϛ( ϝ A  ˱ Ύϧ΍ίΗ΍ έΛϛ΃ ϥϳϣϠϘϟ΍ ϱ΃ )ϭ   ˮ ΍ΫΎϣϟ 
ر..........................ر.......ر.................................................................

( ϝϛηϟ΍ ϲϓ **  B ϭ ˱Ύϧ΍ίΗ΍ έΛϛ΃ ϥϳϣϠϘϟ΍ ϱ΃ )  ˮ ΍ΫΎϣϟ 
ر........................................ر..........................................................

΍ ϥϭϛϳ ** ϡγΟϟ έΛϛ΃ϧϋ ˱ΎΗΎΑΛΎϣΩ  ϲϟ· Ώέϗ΃  ϝϘΛϟ΍ ίϛέϣ ϥϭϛϳر............... 
 ** ϲϟ· Ύϣ ϡγΟ ΝΎΗΣ΍ ΎϣϠϛ  ϝϐη  έΑϛ΃ ϥϭϛϳ ϪϠϘΛ ίϛέϣ ϊϓέϟر........   έ΍έϘΗγ΍ 

 ϥ΍ίΗϻ΍ ω΍ϭϧ΃ 1- γϻ΍ ϥ΍ίΗϻ΍ ϲϛϳΗΎΗ ϲϧϭϛγϟ΍ ( ) 2-  ϥ΍ίΗ΍ ΍ΎϧϳΩϟ ϲϛϳϣ 

 ϑϳέόΗϟ΍ 
ررر.............................................................

ر.............................................................ر
ررر.............................................................

ر.......ر...........................ر...........................ر
 ϝΎΛϣ ..............................................ر............................................................ر..ر.............ر

 
 

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

 ( ϝϛηϟ΍ ϲϓ *B ) ΏΑγ έγϓϗ ϲϠϋ Ϫόοϭ Ωϧϋ ρϭέΧϣϟ΍ ϥί΍ϭΗ  ϪΗΩϋΎ Ϫϋϭϧ ΩΩΣϭ ˮ 
 ..ر.............................................................................................................

 ϲϓ *  ( ϝϛηϟ΍C )ΏΑγ έγϓ ί΍ϭΗ Ϫϋϭϧ ΩΩΣϭ ˮ ϪΑϧΟ ϲϠϋ ρϭέΧϣϟ΍ ϥ 
 .....................ر........ر..............................................................................ر.....

 
1- ϣ ω΍ϭϧϷ΍ νόΑ έ΍έϘΗγ΍ έΑΗόϳΎόϟ΃ ϥϧ΍ίΗ΍ ϝΎϔρϷ΍ Ώ  Ύ 

      ϣγ ˱΍έϘΗ ϣϟ΍ ϝϛηϟΎΑ Ύϣϛ  ϝΑΎϘ.  
ر.........................ر...........................................................

 ΔϧέΎϘϣϟ΍ ϪΟϭ  έϘΗγϣϟ΍ έϳϏ ϥί΍ϭΗϟ΍  έϘΗγϣϟ΍ ϥί΍ϭΗϟ΍ ΍ ϥί΍ϭΗϟ΍ ΩϳΎΣϣϟ 
Λϟ΍ ίϛέϣ ΔΣ΍ί· ϝϘ ر.................ر.................ر.........ر..........ر...............ر..................................ر

 ϥ΍ίΗϻ΍ ΔϟΎΣ 
ϲΗϟ΍ · ϝλϳ ΎϬϳϟ 

ر.....................ر.............
ر..................................ر

ر..................................ر
ر..................................ر

ر..ر................................
ر.......ر...........................

ϳέόΗϟ΍ ϑ 
ر.....................................

ر......................................
ر.....................................

ر.....................................
ر......................................

ر.....................................

ر............................ر.........
ر......................................

ر.....................................
  

  ϰϧϭϛγϟ΍ ϥ΍ίΗϻ΍ ΕϻΎΣ 

(A ) 
(B ) 

 ϝϠϋ  ϲΗ΄ϳ Ύϣϟ : 

 

(A ) 

(B ) 

(C ) 



 

Ͳ ϯϵ Ͳ 

 

## #  ΍ ϲϓϝΑΎϘϣϟ΍ ϝϛηϟ    : 
  ϥί΍ϭΗ ϥϭϛϳ ) ΃...............ر...   ΏΑγΑ ...............................ر............ 

)Ώ ϳ  ϥί΍ϭΗ ϥϭϛ ........ر...ر.......   ΏΑγΑ ..........................ر................ 

ϛϳ )Ν ϥί΍ϭΗ ϥϭ  ..........ر.......   ΏΑγΑ .......................ر....................ر
 

## #  ΍ ϲϓ ϝϛηϟ ϭ ϪΗϓΎΣ ϲϠϋ ωϭοϭϣ ΎϣϫΩΣ΃ ϥΎΑΎΗϛ : ΢ργϣ ΏΎΗϛ έΧϷ΍ 
 ΃  ) ΃΍έ΍έϘΗγ΍ έΛϛ  Ϸ΍ ϥϣέΧ ΏΎΗϛϟ΍ ................................ 

ϳ ΎϣϬϳ΃ )Ώ ΧϷ΍ ϥϣ ϲϠϋ΃ ϪϠϘΛ ίϛέϣ Ϫϳϓ ϥϭϛέ  ΏΎΗϛϟ΍ ..ر........................ 

ϣΑ )Ν έγϔΗ Ύ : ر.............................................................................ر

رررر..........................................................ر...................رررررررررررررررررررررررر
 

###     : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 
΃  ϣ ϡϠϗ )ίϛΗέ  : Ωϳϟ΍ ϊΑλ· ϲϠϋ 

      : ϡϠϘϟ΍ έϘΗγϳ ϝϫ ...............ر........ 

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

 )Ώ ϡΗ Λ ϖϳϠόΗϘϟ΍ ϲϓέρΑ ΎρΎρΑ ϲΗέϣϠ : ϡ 

      γΗ ϝϫ: ΔϋϭϣΟϣϟ΍ έϘΗ ر................. 

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

 

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

΃ : ΔΑόϠϟ΍ έϘΗγΗ ϝϫ )....................ر.   

γϟ΍ )ΏΑ: Ώ ...................................................................................ر... 

 

###    ϣϟ΍ ϝϛηϟ΍ ϲϓΗΎϳγ ϲϧΑϣ ϝΑΎϘΑγ ϝ ϳϭ ϲϓ α ϥρϧη΍΍ ϥρΎΑ ϲϓ ΩΗϣϳ ϭϫϭ   : νέϷ 

΃  : ϲϧΑϣϟ΍ ΍Ϋϫ ρϘγϳ ϥ΃ ϥϛϣϳ ϝϫ ) .....................رر 

: ΏΑγϟ΍ )Ώ ........................................................................................................ر 
 



 

Ͳ ϰϬ Ͳ 

 

 تابع ااتزان ) الثبات ( 

## #   ϛ : ϝϛηϟ΍ ϲϓ  ΓΩϭΟϭϣ αϧΗ Γέλ ωΎϗ ϲϓέϳϐλ ϰλΣ ϲϠϋ ϱϭΗΣϳ ϕϭΩϧ   : 

΃   ) ϕϭΩϧλϟ΍ Νέ Ωϧϋ ΙΩΣϳ ΍ΫΎϣ : ................................................ر............. 

Ώϟ΍ ) : ΏΑγر............................................................ر.ر............................. 

## #  ΍ ϝϛηϟ΍ ϲϓϟ  : ϝΑΎϘϣ έγϓ  ϭ Δϗέρϣϟ΍ ρϭϘγ ϡΩϋ  Γέργϣϟ΍ . 

 ....ر..............................ر........................................................................ 
 
 

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

) ΃  ϣ΍ΫΎ ΩΣϳϟ Ι  ΔϋϭϣΟϣϟ΍ ϝϘΛ ίϛέϣ: .................................. 

)Ώ  :  ΏΑγϟ΍ ر.......ر..............................ر.....................................................................ر......... 

## #  ϟ΍ ϲϓ( ϝϛηBϣ ωΎϘϟ΍ ϲϓ ιϭϐϳ ΓέϳΑϛ ϪΗϓΎΛϛ ϡγΟ ) : ΩϳΩΣϟ΍ ϝΛ 

) ΃   ΙΩΣϳ ΍ΫΎϣ   ΔϋϭϣΟϣϟ΍ ϝϘΛ ίϛέϣϟ: ..................................   

)Ώ : ΏΑγϟ΍ .................................................................ر.......ر..............................ر............... 

###    ϲϓ( ϝϛηϟ΍CΎγϣ ϪΗϓΎΛϛ ϡγΟ )΍ ΔϓΎΛϛϟ Δϳϭ : ϙΎϣγϷ΍ ϝΛϣ ˯Ύϣϟ 

) ΃   ϝϘΛ ίϛέϣϟ ΙΩΣϳ ΍ΫΎϣϣΟϣϟ΍  Δϋϭ :....................................رر 

 )Ώ : ΏΑγϟ΍....................................................................................ر.................................   

###     ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ : 

) ΃  ϲϓέΎγϳϟ΍  (A  ) ϟϭΎρ αϧΗ ΓέϛΔ  ϲϓ ϟ΍ϣϟ΍ Ώϭϛ ϝϘΛ ίϛέϣ ϥ΄ϓ ωΎϘ˯Ύر..........  

)Ώ  ϥϳϣϳϟ΍ ϲϓ( B  )  ίϛέϣ ϥ΄ϓ ϭϔρΗ ΔϟϭΎρ αϧΗ ΓέϛϘΛ Ώϭϛ ϝ˯Ύϣϟ΍ ر...............  
 
   

1- ϋΩϧλ ˯ϝϣ Ωϧ  ϕϭΣ΃ Ε΍Ϋ ΓέΎΟΣ ϊρϘΑΗΧϣ ϡΎΟ ϥϭΗϳί ϭ΃ ΔϔϠ ϡΎΟΣϷ΍ ϑϠΗΧϣ   ϣϳ ϩίϫϭ  ˱΍έΎγϳϭ ˱Ύϧϳ . 

ر....................................................................................................................ر........................................

                   

1-  ϻ ϠΟ ϝΑΟ ρϘγϳ ϥ΃ ϥϛϣϳϡ΋Ύϋ Ωϳ  ˱ϼϣΎϛ ˱ ΎρϭϘγ  . 

ر..................ر................................................................................................ر..........................................ر

 : ΙΩΣϳ ΍ΫΎϣ 

 ϝϠϋϳ Ύϣϟ  ϲΗ΄ : 

(A) 

(B) 

(C ) 

(A ) (B) 



 

Ͳ ϰϭ Ͳ 

 

 العاقات الرياضية اĞستخدمة ي اĞنهج 

 التحوي 

 ϝϭρϟ΍ 
mmm

mcm

→

→
−

−

3

2

10

10
 ϛϟ΍ ΔϠΗ 

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 → 

 

 čتجهات قوانĞا  

 ΕΎϬΟΗϣϟ΍ ϊϣΟ ΔϘϳέρΑ ϥϳϬΟΗϣ ΔϠλΣϣ cos222 ABBABAR ++=+=


 

ΎΟΗ΍ΔϠλΣϣϟ΍ ϩ ϳέρΑϊϣΟ ΔϘ ϬΟΗϣϟ΍ ΕΎ 
R

B  sin
sin = 

 ϱΩΩόϟ΍ Ώέοϟ΍ ΞΗΎϧ cosABBA =


 

Ηϻ΍ Ώέοϟ΍ ΞΗΎϧ ϲϫΎΟ sinABBA =


 

 ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ ΗϣϠϟ ϪΟ  coscos FF
F

F
X

X == 

  ϪΟΗϣϠϟ Δϳγ΃έϟ΍ ΔΑϛέϣϟ΍  sinsin FF
F

F
y

y == 

ϳϬΟΗϣ ΔϠλΣϣ  ϥΗ ΔϘϳέρΑ ΕΎϬΟΗϣϟ΍ ϝϳϠΣ 22
yX FFF += 

΍ ϩΎΟΗ΍ΔϠλΣϣϟ  ΕΎϬΟΗϣϟ΍ ϝϳϠΣΗ ΔϘϳέρΑ 
X

y

F

F
=tan 

 

 

 

 

 

 



 

Ͳ ϰϮ Ͳ 

 

 ɽ с ϬاĜركة للمقذوف اأفقي ) معادات 

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

 ΔϳϘϓϷ΍ ΔΑϛέϣϟ΍ *Ϡϟ   : Δϋέγ       t

X
VV oXX ==  ϳγ΃έϟ΍ ΔΑϛέϣϟ΍ *   : ΔϋέγϠϟ ΔgygtVy 2== 

γϣϟ΍ *ϓϷ΍ ϯΩϣϟ΍ ( ΔϳϘϓϷ΍ ΔϓΎ      : ) ϲϘtVX x = ΃έϟ΍ ωΎϔΗέϻ΍ * : ϲγ                          2

2

1
gty = 

                     :  ρϭϘγϟ΍ ϥϣί *          
XV

X
t =  ϥϣί *           : ρϭϘγϟ΍                  g

2y
t = 

*          : ΔϳϠϛϟ΍ Δϋέγϟ΍        2
y

2
XT VVV += Ϡϛϟ΍ Δϋέγϟ΍ ϩΎΟΗ΍ *: Δϳ                  

X

y

V

V
tanș = 

 

  ɽمعادات اĜركة للمقذوف بزاوية ) 

  ** ϣ΍ ΕϻΩΎόΣϣϟ΍ ϲϠϋ ΔϛέΣϟϷ΍ έϭ ( ϲϘϓx  ) έΣϟ΍ ΕϻΩΎόϣ ** ( ϲγ΃έϟ΍ έϭΣϣϟ΍ ϲϠϋ Δϛ y ) 

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

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

 ΔϓΎγϣϟ΍ ΔϟΩΎόϣ tcosșvX 0 = 
2

0 gt
2

1
tsinșvy −= 

ϟ΍ ΔϟΩΎόϣ ϥϣί )
g

sinșv
.(22tt 0== 

g
t

sinv0= 

 ϯΩϣϟ΍ ΔϟΩΎόϣ 
ϗ΃ϭΗέ΍ ϲλ ωΎϔ g

V
R

)2(sin 2
0 

= g

V
h

2

sin22
0

max


= 

 έΎγϣϟ΍ ΔϟΩΎόϣ 
2

22
0

)
cos2

()(tan −=



V

g
y 

 

 čمركز الكتلة قوان 

  ΔϠΗϛϟ΍ ίϛέϣ ϊϗϭϣ ΏΎγΣ 

321

332211
.. mmm

xmxmxm
x mc ++

++
=

 

321

332211
.. mmm

ymymym
y mc ++

++
= 

321

332211
.. mmm

zmzmzm
z mc ++

++
=

 

Ϙϧϻ΍ Δϳϭ΍ί ΔϳΩΣϟ΍ Ώϼ Į90ș       
b

2h
tanĮ C

CG −==
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 čركة الدائرية قوانĜا 

Σ΍ίϹ΍ Δϳϭ΍ίϟ΍ Δ N.2ʌ
r

Sș ==
 

 Γέ΋΍Ωϟ΍ ρϳΣϣ rL .2= 

΍ ) ΔϳγΎϣϣϟ΍ ( ΔϳρΧϟ΍ Δϋέγϟ rfr
T

r

t

S
V .2

2 
====

 

 ϳϭ΍ίϟ΍ Δϋέγϟ΍  Δέ΋΍Ωϟ΍ () Δϳ 
r

V
f

Tt
====  2

2
 

ΩΩέΗϟ΍ 

Tt

N
f

1
==

 

 ϱέϭΩϟ΍ ϥϣίϟ΍ 

fN

t
T

1
==

 

έΣϟ΍ ϲϓ ΔϠΟόϟ΍ ΔϣυΗϧϣϟ΍ Δϳέ΋΍Ωϟ΍ Δϛ r
r

V
aC .2

2

==
 

ϭϘϟ΍ϟ΍ Γ΍ ΔΑΫΎΟ Δϳίϛέϣϟ rm
r

mV
amF cC

2
2

. ===
 

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

0

tș
2

1
tȦș

tșȦȦ

+=

+=

 

 
 
 
 
 
 
 

 عطفات الدائرية č اĞن قوان 

    ϲϘϓϷ΍ ϱέ΋΍Ωϟ΍ ϑρόϧϣϟ΍ ΋΍Ωϟ΍ ϑρόϧϣϟ΍ϣϟ΍ ϱέ ϝ΋Ύ 

 ϖϳέρϟ΍ ϝόϓ Ωέ mgN =  
cosș
mg

N =  

 ϝϣΎόϣ ΗΣ΍ϙΎϛ 
N

f
=   tan=  

 Δϧϣϵ΍ Δϋέγϟ΍  
  m

.rF
V C= tanrgV = 

 Ϲ΍ Δϳϭ΍ίΔϟΎϣ  

rg

V2

tan = 
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 ت ي اĞنهج تنتاجا ااس ر
 

 

1- ΝΎΗϧΗγ΍ έΎγϣϟ΍ ΔϟΩΎόϣ  ( Δϳϭ΍ίΑ ϑϭΫϘϣϠϟࣄ : ) 

2
22

0

22
0

2

0
0

2
0

0

)
cos2

()(tany*

)
cos

(
2

1
)

cos
)(sin(y*
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1
)sin(y*

cos
*

X
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g
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V

X
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V

X
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gttV

V

X
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








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−=

−=
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2- ΗϧΗγ΍ ΔϟΩΎόϣ ΝΎ: ϝ΋Ύϣϟ΍ ϑρόϣϟ΍ ϲϠϋ Δϧϣϵ΍ ϯϭλϘϟ΍ Δϋέγϟ΍ ΏΎγΣϟ 

                                                                                                           











tan*

tan*

tan*

cos*

sin*

2

2

2

rgV

rgV

rg

V

mgN
r

mV
N

=

=

=

=

=

   

 

3-  ΔϟΩΎόϣ ΝΎΗϧΗγ΍ϳΩΣϟ΍ ΏϼϘϧϻ΍ Δϳϭ΍ί ΏΎγΣϟ : Δ 

)
2

(tan90ș*

90ș*

2
tan*

)2/(
tan*

1
C

C

b

h

b

h

b

h
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