
 

تم＠تحميل＠هذا＠الملف＠من＠موقع＠ملفات＠الكويت＠التعليمية

＠＠＠｣ｯｭＮｫｷ･､ｵｦｩｬ･ｳＮｷｷｷＯＯＺｨｴｴｰｳ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠للحصول＠على＠أوراق＠عمل＠لجميع＠الصفوف＠وجميع＠المواد＠اضغط＠هناＪ

Ｊ＠للحصول＠على＠أوراق＠عمل＠لجميع＠مواد＠الصف＠الثاني＠عشر＠العلمي＠اضغط＠هنا＠＠＠＠＠＠＠＠＠

ｨｴｴｰｳＺＯＯｫｷ･､ｵｦｩｬ･ｳＮ｣ｯｭＯＱＴ＠＠＠

Ｊ＠للحصول＠على＠جميع＠أوراق＠الصف＠الثاني＠عشر＠العلمي＠في＠مادة＠فيزياء＠ولجميع＠الفصولＬ＠اضغط＠هنا＠＠＠＠＠＠＠＠＠

ｨｴｴｰｳＺＯＯｫｷ･､ｵｦｩｬ･ｳＮ｣ｯｭＯＱＴｰｨｹｳｩ｣ｳ＠＠＠＠＠

Ｊ＠للحصول＠على＠أوراق＠عمل＠لجميع＠مواد＠الصف＠الثاني＠عشر＠العلمي＠في＠مادة＠فيزياء＠الخاصة＠بـ＠الفصل＠الثاني＠＠اضغط＠هنا＠＠＠＠＠＠＠＠＠

ｨｴｴｰｳＺＯＯｷｷｷＮｫｷ･､ｵｦｩｬ･ｳＮ｣ｯｭＯＱＴｰｨｹｳｩ｣ｳＲ＠＠＠

Ｊ＠لتحميل＠كتب＠جميع＠المواد＠في＠جميع＠الفصول＠للـ＠الصف＠الثاني＠عشر＠العلمي＠اضغط＠هنا＠＠＠＠＠＠＠＠＠

ｨｴｴｰｳＺＯＯｷｷｷＮｫｷ･､ｵｦｩｬ･ｳＮ｣ｯｭＯｧｲ｡､･ＱＴ＠＠＠＠＠

＠＠＠＠＠Ｊ＠لتحميل＠جميع＠ملفات＠المدرس＠يوسف＠عزمي＠اضغط＠هنا＠＠＠＠＠＠＠＠＠

｢ｯｴ｟ｫｷｬｩｮｫｳＯｭ･ＮｴＯＯＺｨｴｴｰｳ＠＠＠＠＠＠＠＠＠＠＠＠＠＠اضغط＠هنا＠Ｚللحصول＠على＠جميع＠روابط＠الصفوف＠على＠تلغرام＠وفيسبوك＠من＠قنوات＠وصفحات＠＠＠＠＠＠＠＠

＠＠＠＠＠＠＠＠＠

الروابط＠التالية＠هي＠روابط＠الصف＠الثاني＠عشر＠العلمي＠على＠مواقع＠التواصل＠الاجتماعي＠＠＠＠＠＠＠＠＠＠＠＠＠＠

مجموعة＠الفيسبوك＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠

صفحة＠الفيسبوك＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠

مجموعة＠التلغرام＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠

بوت＠التلغرام＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠

قناة＠التلغرام＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠

رياضيات＠على＠التلغرام＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠
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 سمعبد العزيز اجا د/                                 ماديمود احأ / ح                                         أ/ نبيل الدالي         

 

 لمدرسيالكتاب ا عني ا يغن  لبادفتر الط

 قسم الفيزياء  و  الكيمياء

 

 اĞنهج ااستثنائي 
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 اĮوات الكهربائية :  1Ǧ3الدرس )  

                                 ϊϓέ ϰϠϋ ϝϣόϳ ίΎϬΟϭ΃ όϓ΍Ωϟ΍ ΓϭϘϟ΍ νϔΧΗϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔόΗ ϥϭΩ ΓΩΩέΩΩέΗϟ΍ ϝϳΩ 
** ΃ϫϡ  ϲ΋ΎΑέϬϛϟ΍ ϝϭΣϣϟ΍ ΕΎϣ΍ΩΧΗγ΍ :  

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

                           ϣ Σ ϝϭΎϔϛ  ϪΗ˯ %100  Ϙϓ ΏΑγϳ ϻϭ ΓέΩϘϟ΍ ϲϓ ΩΔϳ΋ΎΑέϬϛϟ΍  
  

                  : ΏΟ΃ . ϲϟΎΛϣ ϲ΋ΎΑέϬϛ ϝϭΣϣ ΩϭΟϭ νέΗϔϧ ϝϛηϟ΍ ϲϓ 

1  ( ϑϠϣϟ΍ )1N   ϲϣγϳ ) ........................  ϭϳϭ λϊϣ ϝ ..... ........................ 

2  ( ϑϠϣϟ΍ )2N ϲϣγϳ  )   ......... ............ ... ϊϣ ϝλϭϳϭ  ........ ..................... 

3 ϲ΋ΎΑέϬϛϟ΍ ϝϭΣϣϟ΍ Γέϛϓ ):   ................................................. ............... 

4( ϝϭΣϣϟ΍ ϲϟ· ΔϠΧ΍Ωϟ΍ ΓέΩϘϟ΍ )1P  ) ......... ..... ( ϝϭΣϣϟ΍ ϥϣ ΔΟΗΎϧϟ΍ ΓέΩϘϟ΍2P) 

** Ηϟ΍ ΔϳοΎϳέϟ΍ Δϗϼόϟ΍ ΞΗϧΗγ΃ ϲ  ρΑέΗ ϥϳΑ ϥϳΑ ΔΑγϧϟ΍  ΩϬΟϟ΍ ϕέϓϳΑ ΔΑγϧϟ΍ϭ ϲ΋ΎΑέϬϛ ϝϭΣϣ ϲϓέρ ϥϳΑϥ  Ύϔϟ ΩΩϋϪΗ  : 
                                                                

 
 
 
 

ϭΔϧέΎϘϣϟ΍ ϪΟ ΩϬΟϠϟ ϊϓ΍έ ϝϭΣϣ ϟ νϓΎΧ ϭ έΎϳΗϠ ΩϬΟϠϟ νϓΎΧ ϝϭΣϣ  ϭέ΍έΎϳΗϠϟ ϊϓ 
 ( ϥϳΑ Δϗϼόϟ΍1N  ) ( ϭ2N ) ......... . ........ ............ .............. ......... . .................... .............. 
 ( ϥϳΑ Δϗϼόϟ΍1V  ( ϭ )2V ) ......... . .................... .............. ......... . .................... .............. 

ϼόϟ΍ϗ Δ ( ϥϳΑ1I  ( ϭ )2I  ) ......... . .................... ...... ........ ......... . .................... .............. 
  

                           ΩϘϟ΍ ϥϳΑ ΔΑγϧϟ΍ ΔϳΑέϬϛϟ΍ Γέϟ΍ ϲϓϑϠϣ ΎΛϟ΍ϱϭϧ  
                             ϲϟ· ΔϳΑέϬϛϟ΍ ΓέΩϘϟ΍ ΍ ϑϠϣϟ΍ ϲϓϲ΋΍ΩΗΑϻ 

** ϻ΍ ϰϟ· ϱϭϧΎΛϟ΍ ϑϠϣϟ΍ ΕΎϔϟ ΩΩϋ ϥϳΑ ΔΑγϧϟ΍ ΕϧΎϛ ΍Ϋ·ΗΑ΍Ω ϲ΋(1:4  ) 

   ϪϔϠϣ ϝλΗ΍( ϩΩΩέΗ έΩλϣΑ ϲ΋΍ΩΗΑϻ΍  f ΩΩέΗ ϥΈϓ ) ϲϓ έΎϳΗϟ΍ ϱϭϧΎΛϟ΍. ... 

 ** ΩϬΟϟ΍ ϕέϓ ϥϳΑ Δϗϼόϟ΍΍ ϲϔϠϣ ϲϠϋ έΎϳΗϟ΍ ΓΩηϭΣϣϟ ϝϭΔϗϼϋ  .......... 
  

1- ϻϳ ΗϟΎΑ ϲ΋ΎΑέϬϛϟ΍ ϝϭΣϣϟ΍ ϝϣόϳέϣΗγϣϟ΍ έΎ . 
......... .... ............................................ ............................................ .............. 

2-  ϲϓ ΍ϣϟΛϟ΍ ϑϠϣϟ΍ ϭ ϲ΋΍ΩΗΑϻ΍ ϑϠϣϟ΍ ϑϠϳ ϲ΋ΎΑέϬϛϟ΍ ϝϭΣΎϧ αϔϧ ϲϠϋ ϱϭ . ΩϳΩΣϟ΍ Δόρϗ 
......... .... ........................................................................................ .............. 

ϝϭΣϣϟ΍ ϲ΋ΎΑέϬϛϟ΍ 

 ρΎηϧ 

ϋϝϠ Η΄ϳ Ύϣϟ: ϲ 

Σϣϟ΍ϭϲϟΎΛϣϟ΍ ϝ 

 έΎϳΗϟ΍ ΓΩηϭ ΩϬΟϟ΍ ϕέϓ 
ϝϭΣϣϟ΍ ϲϔϠϣ ϲϠϋ 

V 

I 

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

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

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

 ϝϭΣϣϟ΍ Γ˯Ύϔϛ 
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           3-  ϭΣϣ ˱ΎϳϠϣϋ ΩΟϭϳ ϻϝ ϔϛ( ϲϟΎΛϣ ϪΗ˯Ύ100 % ) . 
           ΓέΩϘϟ΍ ϭ΃  ΔϠΧ΍Ωϟ΍  ϑϠϣϠϟ  ϲ΋΍ΩΗΑϻ΍ ϝϭΣϣϠϟ έϳϏ ΍ϟ ϲϟΎΛϣ ϻ ϱϭΎγΗ  ΓέΩϘϟ΍ ΔΟέΎΧϟ΍   . 

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

 ** ϲ΋ΎΑέϬϛ ΡΎΑλϣ ϕέϓ ΕΣΗ ϝϣόϳ  ( ϩέ΍ΩϘϣ ΩϬΟ6 ΍έϳ Εϟϭϓ )ϣ ϪϠϳϐηΗ Ω  ( ΩϬΟ έΩλϣ ϥ3 ϪϠϳλϭΗ ϡΗϓ Εϟϭϓ )  
    ϣ έ΋΍ϭΩ ΓΩϋ ϲϓΗΧϔϠΔ  ϭ ΡΎΑλϣϟ΍ Ίοϳ ΔϳϟΎΗϟ΍ ΕϻΎΣϟ΍ ϥϣ ΔϟΎΣ ϲϓ ΩΩΣϟϣˮ ΍ΫΎ 
 
 
 
 
 

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

 ϝΎΛϣ1 :  ϝϭΣϣ ΩϬΟϠϟ νϓΎΧ  ϑϟ΄Ηϳ ϥϣϔϠϣ ϥϣ ϥϭϛΗϳ ΎϣϫΩΣ΃ ϥϳ00)8(  ϟΔϔ ϭέΧϷ΍ ϥϣ00) 40(   ΔϔϟϡΛ ϪϔϠϣ ϝλϭ 

  ϲϠϋ ϱϭϧΎΛϟ΍ ( ΔϣϭΎϘϣ(5 Ω .: ΏγΣ΃  ΃  ) ϱϭϧΎΛϟ΍ ϪϔϠϣ ϲϓ έΎϳΗϟ΍ ΓΩηΙϳΣ ϔϠϣ ϰϠϋ ΩϬΟϟ΍ έ΍ΩϘϣϪ  ϱϭϧΎΛϟ΍(40 V) 

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

ΏΑέϬϛϟ΍ ΓέΩϘϟ΍ )ϋ Δϳ΋ΎϔϠϣ ϰϠ΍ Ϫ. ϱϭϧΎΛϟ 
......... .... ......................................... ........................................................................................ .............. 

 ΝϔϠϣ ϰϠϋ ϲ΋ΎΑέϬϛϟ΍ ΩϬΟϟ΍ )Ϫ  ϲ΋΍ΩΗΑϻ΍ . 

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

ΩΑϻ΍ ϪϔϠϣ ϰϠϋ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍ )ΩΗ΋΍( ϱϭΎγΗ ϝϭΣϣϟ΍ Γ˯Ύϔϛ ϥ΃ ˱ΎϣϠϋ ϲ80 %. ) 
......... .... .................................................. ............................................................................... .............. 

ϭ΋΍ΩΗΑϻ΍ ϪϔϠϣ ϲϓ ϲ΋ΎΑέϬϛϟ΍ έΎϳΗϟ΍ έ΍ΩϘϣ ) . ϲ 
......... .... ......................................... .............................................................. .......................... .............. 

 ϝΎΛϣ2 : ϓ ϥΎϛ ΍Ϋ· ΩϬΟϟ΍ ϕέΑϻ΍ ϑϠϣϟ΍ ϲϓέρ ϥϳΑΗΣϣ ϲϓ ϲ΋΍Ω ϲ΋ΎΑέϬϛ ϝϭ (220 V) ϪϔϠϣ ϲϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓϭ 

ϭϧΎΛϟ΍ ϱ(110 V)  ϱϭϧΎΛϟ΍ ϑϠϣϟ΍ έΎϳΗ ΓΩη ΕϧΎϛϭ(12 A) Γ˯Ύϔϛϭ ϝϭΣϣϟ΍ (96 %)  . 

ϔϠϣ ϲϓ έΎϣϟ΍ έΎϳΗϟ΍ ΓΩη ΏγΣ΃ ϲ΋΍ΩΗΑϻ΍ Ϫ . 
......... .... ......................................... ........................................................................................ .............. 

 ϝΎΛϣ3 : ΩΩϋ ϥϳΑ ΔΑγϧϟ΍ ϲ΋ΎΑέϬϛ ϝϭΣϣ ϪϳϔϠϣ ΕΎϔϟ  · ϱϭϧΎΛϟ΍ΗΑϻ΍ ϰϟ( ϲϫ ϲ΋΍Ω 12   :1  ϥϳΑ ΔΑγϧϟ΍ϭ ) έΎϳΗ ϲΗΩη 

( ϲ΋΍ΩΗΑϻ΍ ϰϟ· ϱϭϧΎΛϟ΍ ϪϳϔϠϣ 1  :15   )Σ΃ .γΏ ϛ΍ Γ˯Ύϔ . ϝϭΣϣϟ 
....... .. ... ................................................................................................................................. .............. 

 ϝΎΛϣ4 :  ϝϭΣϣ έϬϛΑγϧϟ΍ ϲ΋ΎΑ( ϥϳΑ Δ1N : 2N( ϱϭΎγΗ )5 :10 ( ϳλΗϪϔϠϣ ϝ ϲ΋΍ΩΗΑϻ΍ 

 έΩλϣΑέΎϳΗ Ηγϣέϣ  ( ϩΩϬΟ12 V  ΏγΣ΃ )ϱϭϧΎΛϟ΍ ϑϠϣϟ΍ ϲϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓ 
  ................................................ ...................................... ................. .............. = 10 2N = 5 1N 

 

N = 40 N = 20 N = 20 

 

N = 40 

 

N = 40 N = 40 

 

N = 20 N = 40 

 

A B C D 
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 بائي نقل القدرة الكهر 

                 
  

 

 
                               

1-  ΓέΩϘϟ΍ ϝϘϧ ϡΗϳϟ΍Ϭϛϭ ΩΩέΗϣ έΎϳΗ ϝϛη ϲϠϋ Δϳ΋ΎΑέ έϣΗγϣ αϳϟ. 
......... .... ......................................... ....................................................................... ................. .............. 

2-  ΏϠρΗϳέΩϘϟ΍ ϝϘϧ ϊϓέ ΔϠϳϭρ ΕΎϓΎγϣ Γ΍ϣ ϲϟ· ΩϬΟϟ΃ ϝΎϋ έ΍ΩϘ΍έ ΕϻϭΣϣ ϡΩΧΗγΗ ϭ ΔϗΎρϟ΍ ΝΎΗϧ· ΕΎρΣϣ Ωϧϋ ΩϬΟϠϟ Δόϓ 
......... .... ......................................... ........................................................................................ .............. 

3- ϟ΍ ϝϘϧ Γ˯Ύϔϛ ϝλΗ ϥ΃ ϥϛϣϳ ϻ  ϰϟ· Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρ% (100  . ) 
  ...................................................... ....................................................................... ................. .............. 

 **ΞΗϧΗγ΃ ΓέΩϘϟ΍ ΏΎγΣϟ ΔϟΩΎόϣ  ΍ϛϟ΍ ϝϘϧ ΔϳϠϣϋ ˯ΎϧΛ΃ ϙϼγϷ΍ ϲϓ ΓΩϭϘϔϣϟ΍ Δϳ΋ΎΑέϬϟρ  : ΔϗΎ 
....... ......... ......................................... ............................................................. 

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

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

 

  
 

 

  

 

 ϝΎΛϣ1 :   ( Δϳ΋ΎΑέϬϛ ΓέΩϗ ΕϠϘϧ400 K W ϟϭΗϟ΍ ΔρΣϣ ϥϣ )΍ ϕέϓ ΩϳΩϧϋ ΩϬΟϟ  ( ΔρΣϣϟ΍0 V020  ϲϟ· )ϝίϧϣ ϲϓ 

               ( ΎϬΗϣϭΎϘϣ ϙϼγ΃0.5 ȍ   : ΏγΣ΃ . )          

ϝϘϧϟ΍ ΔϳϠϣϋ ˯ΎϧΛ΃ ϙϼγϷ΍ ϲϓ ΓΩϭϘϔϣϟ΍ ΓέΩϘϟ΍ ) ΃  . 

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

Ώ ) ΔϠλ΍ϭϟ΍ ΓέΩϘϟ΍ϝίϧϣϟ΍ Ωϧϋ . 

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

 

Η΄ϳ Ύϣϟ ϝϠϋ: ϲ 

R
V

P
P =
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1. V = I 1P 2= I . V 2P 

R.  2= I 'P 

ϟ΍ ΔρΣϣϳϟϭΗ Ω 
 اĞرسلة القدرة

 ϝϭΣϣ 
ΩϬΟϠϟ ϊϓ΍έ 

ϭΣϣ ϝ 
ΧϓΎ ΩϬΟϠϟ ν 

 ϝίΎϧϣϟ΍ 
 القدرة الواصلة

 القدرة اĞفقودة

P ' 

2V 

P ' 

R 

P ' 

2I 

Ϙϟ΍ ΓΩϭϘϔϣϟ΍ ΔϳΑέϬϛϟ΍ ΓέΩ 
ΎϘϣϭϝϘϧϟ΍ ϙϼγ΃ Δϣϭ 

ΩϘϟ΍έΩϭϘϔϣϟ΍ ΔϳΑέϬϛϟ΍ Γ Γ 
ϊΑέϣϭ  ΎϳΗϟ΍ ΓΩηέ 

΍ΩϘϟϛϟ΍ ΓέϬ ΓΩϭϘϔϣϟ΍ ΔϳΑέ 
ΩϬΟϟ΍ ϕέϓ ϊΑέϣϭ 
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 دد اĈĞ    التيار :  2Ǧ1الدرس )  
ΔϧέΎϘϣϟ΍ ϪΟϭ  ϣϟ΍ έΎϳΗϟ΍ ( έϣΗγDC )  ( ΩΩέΗϣϟ΍ έΎϳΗϟ΍AC ) 

ϑϳέόΗϟ΍ Λ ϭ ΓΩηϟ΍ ΕΑΎΛ έΎϳΗΑΎ ΕϩΎΟΗϻ΍ 
ΓέϭΩ ϑλϧ ϝϛ ϪϫΎΟΗ΍ έϳϐΗϳ έΎϳΗ 

η ϝΩόϣϭΩΗΎγϳ Ϫέϔλ ϱϭ ΓΩΣ΍ϭϟ΍ ΓέϭΩϟ΍ ϲϓ 
ϩΩϳϟϭΗ ίΎϬΟ   

΍ ϲϓ ίϣέϟ΍Γέ΋΍Ωϟ   

΍ ϝϳΛϣΗϟ΍ϲϧΎϳΑϟ 

 

 

 

 

                           

 ΔϧέΎϘϣϟ΍ ϪΟϭ  ϲυΣϠϟ΍ ΩΩέΗϣϟ΍ ΩϬΟϟ΍ ϲϧϵ΍ ΩΩέΗϣϟ΍ έΎϳΗϟ΍ 

Ηϟ΍έόϑϳ ΔυΣϟ ϱ΃ ϲϓ ΩΩέΗϣϟ΍ ΩϬΟϟ΍ 
ϣϟ΍ ϲϓ ϱέγϳ ϱΫϟ΍ έΎϳΗϟ΍ ϘΎΔϣϭ 

Ηϳϭέϳϐ   ˱ΎϳΑϳΟϊϣ  ϥϣίϟ΍ 
 ϥϭϧΎϘϟ΍ )tsin(VV max  += )tsin(II max  += 

                                                    
                                          

                                         ΍ ΓΩηϟ΍ ΕΑΎΛ έϣΗγϣϟ΍ έΎϳΗϟ΍ ΓΩηϭϳ ϱΫϟϟΩ ϳϣϛΗϟ΍ ΎϬγϔϧ Γέ΍έΣϟ΍ ΔΎϫΩϟϭϳ ϲ 
                                           έΎϳΗϟ΍ΩΩέΗϣϟ΍  ϣϟ΍ αϔϧ ϲϓΔϣϭΎϘ ΎϬγϔϧ Δϳϧϣίϟ΍ ΓέΗϔϟ΍ ϝϼΧ                        

ϟ΍ ΓΩηϟ΍όϔϟΎ ΩΩέΗϣϟ΍ έΎϳΗϠϟ Δ  (rmsI )  ( ΩΩέΗϣϟ΍ έΎϳΗϠϟ ϝΎόϔϟ΍ ΩϬΟϟ΍msrV  ) 

2

I
I max

rms = 2

V
V max

rms = 

  Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍E )  ΔϣϭΎϘϣϟ΍ ϲϓ ) ϟ΍ΩϘ  Δϳέ΍έΣϟ΍ ΓέP ) ϓ )ϟ΍ ϲ ϘϣΎ Δϣϭ 

.R.tIE 2
rms= .RIP 2

rms=                              
                    ϣ έΧ΁ϭ έϣΗγϣ έΎϳΗ έϣ ΍Ϋ·ϣϭΎϘϣ ϲϓ ΓΩΣ ϰϠϋ ϝϛ ΩΩέΗϬγϔϧ ΔϣϳϘϟ΍ ΎϬϟ ΔΎ  ϝϼΧϭ αϔϧΔϳϧϣίϟ΍ ΓέΗϔϟ΍ 
                      .............. .......................................................................... ..... ....................................   

** ΍ ΓΩηϟ΍ϔϟΎϳΗϠϟ ΔϟΎό ΏγΎϧΗΗ ϲΑϳΟϟ΍ ΩΩέΗϣϟ΍ έ ..............    ϰϣυόϟ΍ ϪΗΩη ϊϣ 
 **΍ϷϬΟ ΎϬϳϠϋ ϝΟγΗ ΩΩέΗϣϟ΍ έΎϳΗϟ΍ ϰϠϋ ϝϣόΗ ϲΗϟ΍ Δϳ΋ΎΑέϬϛϟ΍ Γί...................................................... ............. 
 **ΓίϬΟϷ΍ ΧΗγϣϟ΍Ϙϟ ΔϣΩϳ ΎϬΟϟ΍ϭ έΎϳΗϟ΍ ΓΩη αΎΗϟϭϓϭ έΗϳϣ΃ ϥϣ ΩΩέΗϣϟ΍ ΩαϳϘΗ έΗϳϣ  ....... ..................... ............ 
 

  
 

 

ΩΣϳ ΍ΫΎϣ : Ι 

ϟ΍ ΩΩέΗϣϟ΍ έΎϳΗϠϟ ΔϟΎόϔϟ΍ ΓΩη 

V 

t 

V 

t 

΍ϳΑέϬϛϟ΍ ΔϗΎρϟϟ΍ ΔϣΔϛϠϬΗγ 
ϥϣίϟ΍ϭ 

 

E 

t 

ρϟ΍Ηγϣϟ΍ ΔϳΑέϬϛϟ΍ ΔϗΎϬΔϛϠ 
Ωηϟ΍ϭΗϣϟ΍ έΎϳΗϠϟ ΔϟΎόϔϟ΍ Γ ΩΩέ 

E 

rms
2I 

 ΓΩηϟ΍όϔϟ΍ Ύ ΩΩέΗϣϟ΍ έΎϳΗϠϟ Δϟ 
 ΓΩηϟ΍ϭΗϠϟ ϲϣυόϟ΍έΎϳ 

srm
 I 

max
 I 

ϛϠϬΗγϣϟ΍ ΔϳΑέϬϛϟ΍ ΔϗΎρϟ΍Δ 
΍ϭϣϟϟ΍ ΔϣϭΎϘΔϳ΋ΎΑέϬϛ 

 

E 

R 



 

Ͳ ϱ Ͳ 

   

  ϝΎΛϣ1  : ( ΔϣϭΎϘϣ10 ȍ  ΩΩέΗϣ έΎϳΗ έΩλϣΑ ϝλΗΗ )έϳϐΗϳ ΟΩϬ Ύϫ ΏγΣϟ΍  ΔϟΩΎόϣ)100sin(20 tV += ΏγΣ΃ : 

1-  ϟ΍ ΓΩηϟ΍ϕέϔϟ ΔϟΎόϔ  ΩϬΟϟ΍. 
.... ... ......... .................... .................................. ............ .............. 

2-  ηϟ΍ ϟ΍ ΓΩ ΔϟΎόϔ΍ ΓΩηϟ έΎϳΗϟ. 
....... ......... ................... ................................... ............ .............. 

3- ΍ ηϟϟ΍ ΓΩ ϲϣυό  έΎϳΗϟ΍ ΓΩηϟ. 
....... ......... ......................................... ....................................................................... ............ .............. 

4- ϟΩΎόϣ ΏΗϛ΃Δ έΎϳΗϟ΍  . 
....... ......... ................................................................... ............................................. ............ .............. 

5- έΗΩΩ  ΩΩέΗϣϟ΍ έΎϳΗϟ΍ . 
....... ......... ......................................... ....................................................................... ............ .............. 

6- ΍ϥϣίϟ  Ωϟ΍έϭ ϱ. ΩΩέΗϣϟ΍ έΎϳΗϠϟ 
....... ......... ......................................... ....................................................................... ............ .............. 

7-  ϙϼϬΗγ΍ ϝΩόϣ ΓέΩϘϟ΍ ( ΔϗΎρϟ΍ )  . 
....... ......... .................... ..................... ....................................................................... ............ .............. 

8-  ΔϗΎρϟ΍ ΍ϟ Δϓϭέλϣ ϥϳΗϘϳϗΩ ϝϼΧ. 
....... ......... ....................................................................................... ......................... ............ .............. 

 ΎϘϣϟ΍ ϪΟϭΔϧέ έΎϳΗϟ΍ ϭϔΗϣ ΩϬΟϟ΍΍ ϲϘρϟ έϭ έΎϳΗϟ΍ ϖΑγϳ ΩϬΟϟ΍ ϖΑγϳ έΎϳΗϟ΍  ΩϬΟϟ΍ 
 έϭρϟ΍ ϕέϓ Δϣϳϗ (ĭ )    

 
 ΔηΎη ϲϠϋ ϝϛηϟ΍ 

 ΓέΎηϹ΍ ϡγ΍έ 

 

  

 ΕΎϬΟΗϣ ϡγέ 
ϟ΍ ΓΩη ΩϬΟϟ΍ ϕέϓ ϭ έΎϳΗ 

   

                                      
                         ϓΎγϣ Ώέϗ΃Δ ϥϳΑ ΔϳϘϓ΃ ΗϳϟΎΗΗϣ ϥϳΗϣϗϥϳ ϟ ϕέϓ ϲϧΣϧϣ  έΎϳΗϟ΍ ΓΩηϭ ΩϬΟϟ΍  έϭρϟ΍ ϕέϓ 

V 

t 

 



 

Ͳ ϲ Ͳ 

   

 ون أوم على دوائر التيار اĈĞدد ان  تطبيق 

 ΔϳΑέϬϛ Γέ΋΍Ω 1-  ϥϳΗϣϭΎϘϣ ϥϳΗϳϣϭ΃ 2- Δϳϣϭ΃ ΔϣϭΎϘϣϭ ϲϘϧ ϲΛΣ ϑϠϣ 3-  Δϳϣϭ΃ ΔϣϭΎϘϣ ϭ ϑΛϛϣ 

ϑϳέόΗϟ΍ 
ΎϘϣϟ΍ϭϣ ΍ ΔΔϓέλϟ  : 

ϣϭΎϘϣΔ  ϝϭΣΗ ΔϳΑέϬϛϟ΍ ΔϗΎρϟ΍
Ύρ ϲϟ΍ϗΔϳέ΍έΣ Δ 

ϭϟ αϳΎϬϟ έϳΛ΄Η ϲΛΣ 

 ϑϠϣϟ΍΍ϟ ϲΛΣ ϲϘϧϟ΍ : 
  ϟ ϱΫϟ΍ ϑϠϣϟ΍˰ΛΣ έϳΛ΄Η Ϫ  ϰ  
 ΔϣϭΩόϣ Δϳϣϭϻ΍ ϪΗϣϭΎϘϣϭ 

ϑΛϛϣϟ΍ :   
 ϥϳϠΑΎϘΗϣ ϥϳϳϧΩόϣ ϥϳΣϭϟ  
  ΔϟίΎϋ ΓΩΎϣ ΎϣϬϧϳΑ 

 Γέ΋΍Ωϟ΍ ϡγέ 
Δϳ΋ΎΑέϬϛϟ΍ 

   
 έϭρϟ΍ ϕέϓ    

 
 ϲϠϋ ϝϛηϟ΍ 

 ϡγ΍έ ΔηΎη 

ΎηϹ΍έΓ 

 

  

έγ ϡΗϣϪΟ 

ϟ΍  έΎϳΗ
ΩϬΟϟ΍ϭ 

 

  

  ΔϟΩΎόϣ
ϟ΍έΎϳΗ 

ΩϬΟϟ΍ϭ 

)sin(ii tmR = )sin(ii tmL = )sin(ii tmC = 

)sin( tVV mR = )
2

sin(
 += tVV mL )

2
sin(

 −= tVV mC 

ϑϳέόΗ 
ϣϣϟ΍ ΔόϧΎ 

ϣϣϟ΍ΔόϧΎ   ( ΔϳϣϭϷ΍R  : ) 
όϧΎϣϣϟ΍Δ   ϲΗϟ΍ΑΗϳΩΎϬ ΍ϣϟ   ΔϣϭΎϘ
έϭέϣϟ   έΎϳΗϟ΍ϼΧϟϬΎ 

 ( ΔϳΛΣϟ΍ ΔόϧΎϣϣϟ΍LX  : ) 
ϣϣϟ΍ϧΎϪό   ϑϠϣϟ΍  ΎϬϳΩΑϳ ϲΗϟ΍

ϪϟϼΧ ΩΩέΗϣϟ΍ έΎϳΗϟ΍έϭέϣϟ 

γϟ΍ ΔόϧΎϣϣϟ΍ ( ΔϳϭόCX : ) 
 ϑΛϛϣϟ΍ ΎϬϳΩΑϳ ϲΗϟ΍ ΔόϧΎϣϣϟ΍

ϪϟϼΧ ΩΩέΗϣϟ΍ έΎϳΗϟ΍έϭέϣϟ 

ΏΎγΣ 

Ύϣϣϟ΍ϧό Δ 
rmsR

rmsR

maxR

maxR

i

V

i

V
==R 

A

L
=R 

rmsL

rmsL

maxL

maxL

i

V

i

V
==LX 

LfLXL  == 2 

rmsC

rmsC

maxC

maxC

i

V

i

V
==CX 

CfC
XC 

1

2

1
== 



 

Ͳ ϳ Ͳ 

   

  

 

 

 

 

 

 

 

 

   

         

 

 

 

 

ϝϣ΍ϭϋ 
 ΔόϧΎϣϣϟ΍ 

1- ................. ................ 
2- ................. ................ 
3- ................. ................ 

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

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

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

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

΍γϥϭϧΎϗ ΝΎΗϧΗ 
 ΔόϧΎϣϣϟ΍ 

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

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

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

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

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

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

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

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

ΩΩέΗ ΓΩΎϳί 
έΎϳΗϟ΍ ΛϣϠϟ ϲϠ 

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

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

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

ϝϭΣΗ ρϟ΍ ΔϗΎ
ΔϳΑέϬϛϟ΍  ............ .......... ...........  ............ ..... ................  ............ ..... ................ 

ΏΎγΣ 
Ύρϟ΍ϗΔ  ΍ ΔΟΗΎϧϟ tRE ..i 2

rms= 
2
rms.i

2

1
LU B = 2

rms.V
2

1
CUE = 

ϝϣ΍ϭϋ 
Ύρϟ΍΍ Δϗ ΔΟΗΎϧϟ 

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

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

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

Ϙϣϟ΍ ΔϳϣϭϷ΍ ΔϣϭΎ 
ϭρϭϝ  ϝλϭϣϟ΍ 

ΔόϧΎϣϣϟ΍ ΍ ΔϳΛΣϟ 
Ϡϟ Δϳϭ΍ίϟ΍ Δϋέγϟ΍ϭΗ έΎϳ 

ϣϟ΍Δϳϭόγϟ΍ ΔόϧΎϣ 
Δϋέγϟ΍ϭ ΍ίϟ΍ έΎϳΗϠϟ Δϳϭ 

 

Ύρϟ΍΍ Δϗϟϣ ΔϳγϳρΎϧϐ 
΍ ϊΑέϣϭϟ΍ ΓΩηϟϳΗϠϟ ΔϟΎόϔ έΎ 

BU 

rms
2I 

R 

L 

CX 

 

Ȧ 

LX 

Ȧ 

ΎϘϣϟ΍ ΔϣϭϷ΍Δϳϣϭ 
ϣϭ ϝλϭϣϟ΍ ϊρϘϣ ΔΣΎγ 

 ΔϳΛΣϟ΍ ΔόϧΎϣϣϟ΍ 
 ϝϣΎόϣϭ ϲΗ΍Ϋϟ΍ ΙΣϟ΍ 

ϣϟ΍ϣΔϳϭόγϟ΍ ΔόϧΎ 
 Δόγϭϟ΍  ϑΛϛϣ 

ϟ΍ ΔϗΎρϟ΍ ΔϳΑέϬϛ΍ΗΧϣϟΔϧί 
ϭΛϛϣϟΎΑ ΩϬΟϟ΍ ϕέϓ ϊΑέϣ ϑ 

EU 

rms
2V 

R 

A 

CX 

 

C 

LX 

L 

ΔϣϭΎϘϣϟ΍  ϳϣϭϷ΍ Δ 
΍ ΩΩέΗϭΎϳΗϟ έ 

 

Ύϣϣϟ΍ϧ ΔϳΛΣϟ΍ Δό 
 έΎϳΗϟ΍ ΩΩέΗϭ 

 

ϧΎϣϣϟ΍΍ ΔόγϟΔϳϭό 
έΗϭ έΎϳΗϟ΍ ΩΩ 

 ΔϳγϳρΎϧϐϣϟ΍ ΔϗΎρϟ΍ 
ΙΣϟ΍ ϝϣΎόϣϭ  ϑϠϣϠϟ ϲΗ΍Ϋϟ΍ 

R 

f 

LX 

f 

CX 

 

f 

BU 

L 



 

Ͳ ϴ Ͳ 

   

 

 ϲϠϋ ΕϼϳϠόΗ Ϙϣϟ΍ΎϭΔϣ Δϓέλϟ΍ 
1- ϛη ϲϠϋ Δϓέλϟ΍ ΔϣϭΎϘϣϟ΍ ϥϭϛΗϝ ϑϭϔϠϣ ϑϠϣ   ˱ϔϟ ΎϭΩίϣ΃ ΎΟ˱ϭ   ϰϠϋϙϠγ ϝϛη ϡϳϘΗγϣ . 

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

2- ΩέΗϟ΍ ΔϔϠΗΧϣ Ε΍έΎϳΗϟ΍ ϝλϓ ϲϓ ΔϣϭΎϘϣϟ΍ ΢ϠλΗ ϻ. Ω 
 .... ... ...... ... ........................................................................................ .................................... .............. 

όΗϠϳ ϑϠϣϟ΍ ϲϠϋ Εϼ  ϲΛΣϟ΍ 
3-  ΔϳΛΣ ΔόϧΎϣϣ ΩϭΟϭϓϟ΍ ϑϠϣϟ΍ ϲ ϲΛΣ  ϭ΃ΩϬΟϟ΍ γϳΑϖ έΎϳΗϟ΍  ϲϓ έ΋΍ϭΩ έΎϳΗϟ΍ ΩΩέΗϣϟ΍  ϲΗϟ΍ ϱϭΗΣΗ  ϲϠϋ ϑϠϣ ΣΛ ϲ   ϲϘϧ 

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

4-  έϬυΗ ϻ ϡΩόϧΗ ϭ΃ όϧΎϣϣΔ ϳΛΣέ΋΍ϭΩ ϲϓ Δ . έϣΗγϣϟ΍ έΎϳΗϟ΍ 
....... ......... ................... ...................... ....................................................................... ............ .............. 

5- ϑϠϣϟ΍  ϲϘϧϟ΍ ϻ ϝϭΣϳ ϱ΃ ˯ίΟ ϥϣ ΔϗΎρϟ΍ ΑέϬϛϟ΍Δϳ  ϲϟ· ΔϗΎρ Δϳέ΍έΣ  . 
....... ......... ..................................................... ........................................................... ............ .............. 

6- ΗγϡΩΧΗ ϔϠϣϟ΍ ΕΎΣϟ΍λϓ ϲϓ ΔϳΛϝ  Ε΍έΎϳΗϟ΍ΧϣΓίϬΟϷ΍ ϲϓ ΩΩέΗϟ΍ ΔϔϠΗ . ΔϳϛϠγϼϟ΍ 
....... ......... ............................................................................ .................................... ............ .............. 

ΕϼϳϠόΗ ϟ΍ ϲϠϋ ϑΛϛϣ 
7- ϣϣϟ΍ ΩϭΟϭΎϧϳϭόγϟ΍ Δό ϲϓ Δ ϑΛϛϣϟ΍  ΩϬΟϟ΍ ϭ΃ ϥϋ έΧ΄Ηϳ ϟ΍ΗέΎϳ  ϲϓ ΍ϭΩέ΋ έΎϳΗϟ΍ έΗϣϟ΍ΩΩ  ϲΗϟ΍ ϱϭΗΣΗ  ϲϠϋ . ϑΛϛϣ 

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

8- Ηϟ΍ Γέ΋΍ΩέϣΗγϣϟ΍ έΎϳ  ΄ϛ ϥϭϛΗ ϑΛϛϣ ϱϭΣΗ ϲΗϟ΍όϧΎϣϣϟ΍ ( ΔΣϭΗϔϣ Γέ΋΍Ω ΎϬϧΔ  Ϭϧ ϻ Δϳϭόγϟ΍ . ) ΔϣϳϘϟ΍ Δϳ΋Ύ 
....... ......... ......................................... ....... ................................................................ ............ .............. 

9-  ΍ Γέ΋΍Ωϟ΍ ϝϼΧ ΩΩέΗϣϟ΍ έΎϳΗϟ΍ έϭέϣΑ ϑΛϛϣϟ΍ ΢ϣγϳϟΎΑέϬϛϋ Δϳ΋Ϗέϟ΍ ϲϠΟϭ ϥϣ ϡϭϠϟ΍ ϥϳΑ ΔϟίΎόϟ΍ ΓΩΎϣϟ΍ ΩϭΣϳ . ϥ 
....... ......... .......................................... ...................................................................... ............ .............. 

10- ΗΧϣ Ε΍έΎϳΗϟ΍ ϝλϓ ϲϓ ΕΎϔΛϛϣϟ΍ ϡΩΧΗγΗϠϔ . ΔϳϛϠγϼϟ΍ ΓίϬΟϷ΍ ϲϓ ΩΩέΗϟ΍ Δ 
....... ......... ......................................... ............................. .......................................... ............ .............. 

 
                            

1- ϳγϳρΎϧϐϣϟ΍ ΔϗΎρϠϟΔ  ϑϠϣϟ΍ ϲϓΛΣϟ΍ϧϋ ϲ ΓΩΎϳί Ω΍ όϔϟ΍ ΓΩηϟΔϟΎ  ϟ΍ ϲϓ ΩΩέΗϣϟ΍ έΎϳΗϠϟ ϲϠΛϣϟ΍ ϲϟ· ϑϠϣ   . 
....... ......... .......................................... ...................................................................... ............ .............. 

2- ϓ ΔϧίΗΧϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϠϟ ϲ Λϛϣϟ΍ϣΩϧϋ ϑ ϝϘϳ Ύϟ΍ ϕέϓόϔϟ΍ ΩϬΟ ϪϳϠϋ ϥΎϛ Ύϣ ϑλϧϟ ϝΎ . 
....... ......... ......................................... ............... ........................................................ ............ .............. 

 

 : ΙΩΣϳ ΍ΫΎϣ 



 

Ͳ ϵ Ͳ 

   

 

Ϡϣ **ϑ  ϲΛΣΗόϧΎϣϣ ϰϘϧ( ΔϳΛΣϟ΍ Ϫ15Γέ΋΍ΩΑ ϝλϭ ϡϭ΃ ) ΩΩέΗϣ έΎϳΗ ΗΗΣ ϯϭέΩλϣ ϰϠϋΟΎόϔϟ΍ ϩΩϬ ϝ(150 Εϟϭϓ ) 

    ϓ ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍ ϥΎϓϰ ϝϭΟϟ΍ ΓΩΣϭΑ ΔϳϧΎΛ ΓΩϣϟ ϑϠϣϟ΍  .............. .... 

 **ΫΎϓ ϑΛϛϣ ϯϭΗΣΗ Γέ΋΍Ω ΍όοϭϣ Ε ΔϟίΎϋ ΓΩΎϭϟ ϥϳΑ ϪϳΣϥΎϓ   ϑΛϛϣϟ΍ Δόγ ............  ΍ϭϣϟΔϳϭόγϟ΍ ΔόϧΎϣ  ............     

      έΎϳΗϟ΍ ΓΩηϭ............... ......     

 **ϧ ϑϠϣ ϰϠϋ ϯϭΗΣΗ Γέ΋΍ΩϘΩ΍ί ΍ΫΎϓ ϰ ϋΩΩ  ϟ΍ ΕΎϔϠϥΎϓ  ΙΣϟ΍ ϝϣΎόϣ ϲΗ΍Ϋϟ΍   ............    ΔόϧΎϣϣϟ΍ϭ ΔϳΛΣϟ΍  .............     

     έΎϳΗϟ΍ ΓΩηϭ  .......................                  

 ϝΎΛϣ1 :  ΩέΗϣ έΎϳΗ Γέ΋΍Ω ΩΗΣΗ ϱϭϘϧ ϑϠϣ ϰϠϋ ϲ  ϲΗ΍Ϋϟ΍ ϪΛΣ ϝϣΎόϣ( 0.01 H )  έϣϳΗ ϪϳϓϼόϟΎΑ ϝΛϣΗϳ ϲυΣϟ έΎϳϗ Δ 

             : ΔϳϟΎΗϟ΍ i(t) = 2 sin 100  t  . ΍Σ: Ώγ 

ϣϟ΍ ) ΃ϣΎϧΣϟ΍ ΔόΔϳΛ  . 

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

Ώϟ΍ ΓΩη )Ηϳ. ϑϠϣϟ΍ ϲϓέρ ϰϠϋ ϝΎόϔϟ΍ έΎ 

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

 Νέϓ ) ϕΟϟ΍ ΩϬϰϠϋ ϝΎόϔϟ΍ Ϡϣϟ΍ ϲϓέρϑ   . 

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

ΩγϳρΎϧϐϣϟ΍ ΔϗΎρϟ΍ )ϳΔ ΍ ϲϓ ΔϧίΗΧϣϟ΍ϑϠϣϟ   . 

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

 ϝΎΛϣ2 :  Γέ΋΍Ω έΎϳΗ ϣΗϋ ϱϭΗΣΗ ΩΩέϱϭΎγΗ ϪΗόγ ϑΛϛϣ ϰϠ F )µ( 400   Ϫϳϓ έϣϳΗϳ : ΔϳϟΎΗϟ΍ ΔϗϼόϟΎΑ ϝΛϣΗϳ ϲυΣϟ έΎ 

i = 4 sin 100  t . Σ΍Ώγ  : 

.  Δϳϭόγϟ΍ ΔόϧΎϣϣϟ΍ ) ΃ 

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

Ώ )ηΩ όϔϟ΍ έΎϳΗϟ΍ Γ ϲϓέρ ϰϠϋ ϝΎ ϑΛϛϣϟ΍  . 

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

 Ν ϕέϓ )΍ϬΟϟ΍ ΩϟϝΎόϔ  ϲϓέρ ϰϠϋ ϑΛϛϣϟ΍  . 

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

Ω ΔϗΎρϟ΍ )Δϳ΋ΎΑέϬϛϟ΍  ϲϓ ΔϧίΗΧϣϟ΍ϑΛϛϣϟ΍   . 

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



 

Ͳ ϭϬ Ͳ 

   

 ومكثف نقي ي  حوملف  أومية مقاومةعلي ēتوي ئرة  د

Γέ΋΍Ωϟ΍ ϡγέ   Δϳ΋ΎΑέϬϛϟ΍ 
 

ϡγέ Ηϣ ΕΎϬΟΔόϧΎϣϣϟ΍ 
 

ΎϬΟΗϣ ϡγέ Ε  ΩϬΟϟ΍ 

γΣΏΎ : έϭρϟ΍ ϕέϓ 

R

XX
tan CL −= 

 : ΔϳϠϛϟ΍ ΔϣϭΎϘϣϟ΍ ΏΎγΣ 
22 )( CL XXRZ −+= 

 : ϲϠϛϟ΍ ΩϬΟϟ΍ ΏΎγΣ 
2

CL
2
RT )V(VVV −+= 

 

 čالكهربائي دائرة الرن  

ϳ΋ΎΑέϬϛϟ΍ Γέ΋΍Ωϟ΍ ϡγέ Δ 

 
 
 
 
 

 

 έϟ΍ Γέ΋΍Ω ΕΎϧϭϛϣϧϳ ϥ 

1- ..... ................... ............. 
2-  ........................ ............. 
3- ..... ................... ............. 
4- .. .. ..................... ............. 

ι΍ϭΧ έ΋΍Ωέϟ΍ Γϥϳϧ 
1- ..... ............................................................... 

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

3- ..... ............................................................... 

4- ..... ............................................................... 

΍γ ΝΎΗϧΗΏΎγΣϟ ϥϭϧΎϗ ϧέϟ΍ ΩΩέΗϳϥ 
.. ... ...... ............................................ ............. 
.. ... ...... ............................................ ............. 
.. ... ...... ............................................ ............. 
.. ... ...... ............................................ ............. 
.. ... ...... ... ......................................... ............. 

 ϲϠϛϟ΍ ΩϬΟϟ΍  (TV  )  =  ........  ( ΔϳϠϛϟ΍ ΔϣϭΎϘϣϟ΍Z )  = ........   ( έϭρϟ΍ ϕέϓĭ   = ) ........ 
 

 

 

 

 

 

CX - LX 

Z 

CV - LV 

TV 

RV 

 ΩΩέΗϳϧέϟ΍ΫΟϟ΍ϭ ϥϲόϳΑέΗϟ΍ έ 
όϣϟΎϣϠϟ ϲΗ΍Ϋϟ΍ ΙΣϟ΍ ϝϣϑϠ 

ΩέΗϭ ϥϳϧέϟ΍ ΩΫΟϟ΍΍ έόϳΑέΗϟϲ 
  ϑΛϛϣϠϟ Δϳ΋ΎΑέϬϛϟ΍ ΔόγϠϟ 

f 

L 

f 

C 

  

f 

 

f 

 

ηϟ΍΍ ΓΩϟέΗϣϟ΍ έΎϳΗϠϟ ΔϟΎόϔ ΩΩ 
ΩΩέΗϭ ΔϣϭΎϘϣ ϲϓ έΎϳΗϟ΍ ϛ ΓέϳΑ 

ηϟ΍ϣϟ΍ έΎϳΗϠϟ ΔϟΎόϔϟ΍ ΓΩ ΩΩέΗ 
ϣ ϲϓ έΎϳΗϟ΍ ΩΩέΗϭϣϭΎϘΔ  Γέϳϐλ 



 

Ͳ ϭϭ Ͳ 

   

 

 

 

  ΩϧϋΗ ϥϣ ϝϗ΃ ΩΩέΗϳϧέϟ΍ ΩΩέϥ Ωϧϋ έϟ΍ ΩΩέΗ ϥϳϧ  Ωϧϋ΃ ΩΩέΗέΑϛ  ϥϳϧέϟ΍ ΩΩέΗ ϥϣ 
 ϕέϓ  έϭρϟ΍ ..................................... ........................ ............. ..................................... 

 έϳγϔΗϟ΍ 
..................................... 
..................................... 

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

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

  
                               ΎϬϳϓ ϥϭϛΗ ΔϟΎΣ ϟ΍ ΔϣϭΎϘϣ Ωϣ ϝϗ΃ Γέ΋΍ϥϛϣϳ Ύ ϣϳϭέΑϛ΃ ΎϬΑ έ ΓΩη έΎϳΗ   

                                 ΔόϧΎϣϣϟ΍ ϊϣ ϑϠϣϠϟ ΔϳΛΣϟ΍ ΔόϧΎϣϣϟ΍ ϱϭΎγΗΗ ΎϣΩϧϋ έΎϳΗϟ΍ ΩΩέΗ ϑΛϛϣϠϟ Δϳϭόγϟ΍  
   

                
1-  ϲϓ ΔϣϭΎϘϣ ϱϭΣΗ Γέ΋΍Ω ϧ ϑϠϣϭϛϣϭ ϲϘϑΛ  ϥϭϛϳΩϭϬΟϟ΍ ϊϣΟ ϟ΍΍ έλΎϧόϠϟ ϲϠϛΛϼΛϟΔ ΍ ϊϣΟ ϭϫΗαϳϟϭ ϲϫΎΟ ϳΩΩϋ ˱ Ύ 

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

2-  ϥϭϛϳ ϥϳϧέϟ΍ ΔϟΎΣ ϲϓ ϲϓέΎϳΗϟ΍ ΓΩηϟ Δϣϳϗ έΑϛ΃ ϥϳϧέϟ΍ Γέ΋΍Ω  . Γέ΋΍ΩϟΎΑ έΎϣϟ΍ 
......... ........ ............................................................................................................................ ............. 

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

ΎϳΗ Γέ΋΍Ω ** έ ΗΣΗ ΩΩέΗϣ ϭ ϯϭ ϰϘϧ ϑϠϣϭ Δϓέλ ΔϣϭΎϘϣέϳϐΗϳ ΩϬΟϟ΍ ϕέϓ  ΏγΣ : Δϗϼόϟ΍  (45+ sin ( maxV = LV 

  ϥΎϓϙϟΫ όϳ ΩϬΟϟ΍ ϰϧ ................  έΎϳΗϟ΍ ϧΎϣϣϟ΍ϭΛΣϟ΍ Δό Δϳ................  ΔϳϣϭϷ΍ ΔϣϭΎϘϣϟ΍  ϥϷ ....................... ....    

ΩέΗϣ έΎϳΗ Γέ΋΍Ω **Ω  ϯϭΗΣΗϘϣΎΔϣϭ  ΔϓέλϭϣϑΛϛ ϭ ϕέϓϬΟϟ΍έϳϐΗϳ Ω ΏγΣ ϟ΍όΔϗϼ : (26.5 - sin ( maxV = CV 

  ϥΎϓ ΩϬΟϟ΍ ϰϧόϳ ϙϟΫ ................   ΎϳΗϟ΍έ   ΔόϧΎϣϣϟ΍ϭΔϳϭόγϟ΍ ................   Ϙϣϟ΍ΔϣϭΎ ΔϳϣϭϷ΍ ϥϷ  ...........................    

 ϝΎΛϣ1 :  Ηϣ έΎϳΗ Γέ΋΍Ω ϥϣ ϥϭϛΗΗ ΩΩέΔϓέλ ΔϣϭΎϘϣ  Ϙϣ Ύϫέ΍Ω (100 ȍ) ϑϠϣϭ  ϣ ϲϘϧ ϲΛΣόϩέϳΛ΄Η ϝϣΎ  ϲΗ΍Ϋϟ΍(H 0.5)  

ϭϑΛϛϣ  ϪΗόγ(14 µF) Ωλϣϭέ  έΎϳΗ ϱϭΎγϳϭ ΕΑΎΛ ϝΎόϔϟ΍ ϩΩϬΟ ΩΩέΗϣ(200 V) ϩΩΩέΗ έϳϳϐΗ ϲϓ ϡϛΣΗϟ΍ ϥϛϣϳϭ  . 

 ) ΃ ΏγΣ΃λΗ ϲϛϟ έΎϳΗϟ΍ ΩΩέΗϛϣϟ΍ ΔόϧΎϣϣ ΢Αϣ ϑΛ (  ϲΛΣϟ΍ ϑϠϣϟ΍ ΔόϧΎϣϣϠϟ ΔϳϭΎγϥϳϧέϟ΍ ΩΩέΗ  . ) 

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

 )ΏΣ΃γΏ Ηϟ΍ ΓΩηϳ Ύόϔϟ΍ έΎ ϝ ϲϓ  Γέ΋΍Ωϟ΍. 

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

ΛϣΎ ϝ2 :  ϥϣ ϥϭϛΗΗ ΩΩέΗϣ έΎϳΗ Γέ΋΍ΩΩΩέΗϣ έΎϳΗ έΩλϣ  ϲϟ΍ϭΗϟ΍ ϲϠϋ ϝλΗϳΑ Δϓέλ ΔϣϭΎϘϣ (20 ȍ) ϭ Λϛϣ  ϪΗόϧΎϣϣ ϑ 

ϟ΍όγΔϳϭ (60 Ω) ϭϣ  ϲϘϧ έϳϏ ϲΛΣ ϑϠΔϳΛΣϟ΍ ϪΗόϧΎϣϣ (100 Ω)   ΔϳϣϭϷ΍ ϪΗϣϭΎϘϣϭ(10 ȍ) .  ΏγΣ΃ ΔϣϭΎϘϣϟ΍ ΍ϟΔϳϠϛ  . 

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

έϟ΍ ϥϳϧ΍ϲ΋ΎΑέϬϛϟ 

ϥϳϧέϟ΍ ΩΩέΗ 

ϣϟ ϝϠϋϳ ΎΗ΄: ϲ 

ηϟ΍ ϲϓ  ** Ϙϣϟ΍ ϝϛ  : ϝΑΎ 
1-  ϝΟγ ϲϠϋ ϡγέϟ΍   ( ϥϣ ϼϛ ϝΛϣΗ ΔϳϧΎϳΑϟ΍ Δϗϼόϟ΍R  ) ϭ (LX ϭ )  (CX   ) 
2-  ΕΎϗϼόϟ΍ ϲϗϼΗ ΔρϘϧ ϝΛϣΗ ΍ΫΎϣϼΛϟ΍ ΔϳϧΎϳΑϟ΍ϓ Ι ϲ ˮ ϡγέϟ΍      ...................... 

  

  

  



 

Ͳ ϭϮ Ͳ 

   

  

 ϝΎΛϣ3 : Γέ΋΍Ω ϣ έΎϳΗΩΩέΗ Η έΩλϣ ϥϣ ϥϭϛΗΗϩΩϬΟ ΩΩέΗϣ έΎϳ 

  ϝΎόϔϟ΍(223.6 V) ΩΩέΗϭ  ϩHz  (
200

) ϲϠϋ ϝλΗϳ 

 ϲϟ΍ϭΗϟ΍όγ ϑΛϛϣΑ ϪΗ( 50 µF ) ϣΎόϣ ϲϘϧ ϲΛΣ ϑϠϣϭϝ 

ϳΛ΄Η΍ ϩέ ϲΗ΍Ϋϟ(100 mH ) λ ΔϣϭΎϘϣϭέ Δϓ(20 ȍ ).: ΏγΣ΃ 

1- ΎϘϣϟ΍ϭΔϳϠϛϟ΍ Δϣ . Γέ΋΍ΩϠϟ 

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

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

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

2- ϳΗϟ΍ ΓΩηϓ ϝΎόϔϟ΍ έΎέΗϳϣϷ΍ Γ˯΍έϗ (  Γέ΋΍Ωϟ΍ ϲ ) . 

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

3-  ΎϳΗϟ΍ ϭ ΩϬΟϟ΍ ϥϳΑ έϭρϟ΍ ϕέϓ Δϳϭ΍ίϬϳ΃ ϥΎϳΑ ϊϣ έϣ. ϖΑγϳ Ύ 

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

4- ϕέϓ ΩϬΟϟ΍ ϓ ϝΎόϔϟ΍ ϲ ΍έϗ ( Δϓέλϟ΍ ΔϣϭΎϘϣϟ΍   Γ˯1V ) . 

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

5-   Γ˯΍έϗ ( ϑΛϛϣϟ΍ ϲΣϭϟ ϥϳΑ ϝΎόϔϟ΍ ΩϬΟϟ΍ ϕέϓ2V  ) . 

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

6- ΍ ϲϓ ϝΎόϔϟ΍ ΩϬΟϟ΍ ϕέϓϗ ( ϲΛΣϟ΍ ϑϠϣϟ  Γ˯΍έ3V ) . 

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

7- ϛϣϟ΍ Δόγ ϱϭΎγΗ ϡϛΛοϭϳ ϱΫϟ΍ ϑϥϣ ˱ϻΩΑ ϊ ϣϟ΍ϛΛ ϑ ϝϭϷ΍Γέ΋΍Ωϟ΍ ϝόΟϳ ϱΫϟ΍ϭ  ϲϓ΍ ϊϣ ϥϳϧέ ΔϟΎΣϟϟ΍ έΎϳΗέΗϣ  ΩΩ 

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

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

8- ϑϠϣϟ ϲΗ΍Ϋϟ΍ ΙΣϟ΍ ϝϣΎόϣ ϣ ϻΩΑ Γέ΋΍ΩϟΎΑ Ϫόοϭ ΩϧϋΗϟ΍ϭ ΩϬΟϟ΍ ϝόΟϳ ϖΑΎγϟ΍ ϥΎϳ έ ϲϓ ϥϳϘϔΗϣΎΣ ( έϭρϟ΍  ) ϥϳϧέϟ΍ Δϟ 

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

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

1V 2V 3V 

A 

~ 

  

 



 

Ͳ ϭϯ Ͳ 

   

 ĳاذج الذرة 1Ǧ1الدرس )      

Ωϟ΍ ϲϓ ΔϣΩΧΗγϣϟ΍ ΕϼϳϭΣΗϟ΍ ϡϫ΃ αέ 
ϠϠϣ ϲ     (m   )   x   3-10    (        ϡ΍έΟ g     )x    3-10 
ϣϳ   (   ϭέϛµ    )x     6-10 ϭϧΎϧ   (n     )x   9-10   (  ϡϭέΗγΟϧ΃OA    )x   10-10 

 

Εϟϭϓ ϥϭέΗϛϟ·   (e v  )                                                                            ( ϝϭΟJ  ) 
 

ϭϳϠϣϟ· ϥϟϭϓ ϥϭέΗϛΕ  (M e v )                                                                            ϝϭΟ (J  ) 
                            

ϡγ΃ ϣϧϟ΍ ΝΫϭ ϭέϓΝΫϭϣϧϟ΍ ν 
......... ........ ..... ϐλ΃ ΓέΫϟ΍ ˯ίΟ έ ϥϛϣϳ ϻ ΓΩΎϣϟ΍ ϥϣϝϣΣϳ ϭ ϱέΧ΃ ˯΍ίΟ΃ ϲϟ· ϪϣϳγϘΗ    ΓΩΎϣϟ΍ ι΍ϭΧ 
......... ........ ..... ϛ΍ηΗ ϑΗϛϟϹ΍Αηϭ ϥϭέϪ ϧϭέΗϛϟϹ΍ΎΕ  ϭΫΑΑέ ϛϟ΍( έϣΣϷ΍ ΏϠϟ΍ ϲϓ Δϋίϭϣϟ΍ ΦϳρΑϟ΍ )ΔΑΟϭϣϟ΍ ΔϠΗ 
......... ........ ..... ϧΣηϟ΍ ΔΑΟϭϣ Γέϳϐλ Γ΍ϭϧ ϥϣ ϥϭϛΗΗ ΓέΫϟ΍ΗϛϟΈΑ ΔρΎΣϣϭ Δγ ΕΎϧϭέ ΔΑϟΎέϭΩΗ  ΎϬϟϭΣ 

......... ........ .....  ϛϟ΍ έϭΩΗ Ύϣϛ Ε΍έ΍Ωϣ ϲϓ Γ΍ϭϧϟ΍ ϝϭΣ έϭΩΗ ΕΎϧϭέΗϛϟϹ΍ϭ ϝϭΣ Ώϛ΍  αϣηϟ΍   

ϧϣ ΝΫΎ ϭοϟ΍˯ Ϋϭϣϧϟ΍ Ν γΟϟ΍ϣϲ ϟ΍ϧϣϲΟϭϣϟ΍ ΝΫϭ 
˯ΎϣϠόϟ΍   ϥϳΩϳ΅ϣϟ΍  ϥΗϭϳϧ-  Ηηϧϳ΍ ϥϳ  ίΗέϫ-  ίϧΟϳϫ-    Ξϧϭϳ-  ϝϳϭγϛΎϣ 

ϑϳέόΗ ˯ϭοϟ΍ ϝϳγ ˯ϭοϟ΍ ΎϣϳγΟ ϥϣϧΗϣ Ε ΔϳϫΎϟ΍έϐλ ˯ϭοϟ΍ γϳρΎϧϐϣϭέϬϛ ωΎόη· ϲ  (  ΔϳΟϭϣ ΓέϫΎυ
) 

                        
 

 ** Δγ΍έΩΑ ΕϣΗϫ΍ϟ΍υέϫ΍ϭ  ΔϳόϳΑρϟ΍γϔΗϭ  ΔϛέΣϟ΍ έϳ΍ϧϣϟΗυϣΔ ΍ϭΟόϣϟϭ ΔϠΏϛ΍ϭϛϟ΍ ΔϛέΣ  ϲϫϳϔϟ΍ ˯Ύϳί  ................. .. 

 ** ϝΛϣ ϲΑϭϛγϭέϛϳϣϟ΍ ϯϭΗγϣϟ΍ ϰϠϋ έϫ΍ϭυϟ΍ Δγ΍έΩΑ ΕϣΗϫ΍ωΎόη· ϟ΍ϡγΟ ΩϭγϷ΍ ϧ΍ϭ ΙΎόΑ ϑϳρϟ΍  ϲϫ ......... ....... 

**  ϡϳϋΩΗ ϡΗΫϭϣϧϟ΍ΓέϫΎυ Ξϧϭϳ ϑηΗϛ΍ ΎϣϧϳΣ ϲΟϭϣϟ΍ Ν ......... ..........  Ηέϫ ϡΎϗ ϥϳΣϭ ΝΎΗϧΈΑ ί..... .................. ..... 

** ϋΎ ΃ ΩϟΑέϳ΃ ΕΎΗηϧϟ ϥϳ Δϳέυϧϟ΍ ΩϳΩΟ ϥϣ ϲϳΣϳ................. ..... 

 ϥ΃ ΢οϭΗ ΔΛϳΩΣϟ΍ ΝΫΎϣϧϟ΍ ** ΕΎϧϭέΗϛϟϹ΍......... ........ .....  έηΗϧΗ  . ΓέΫϟ΍ ϝΧ΍Ω  

**  έΩλϳ ωΎόηϹ΍΍ ϥϋΗϬϣϟ΍ ΕΎϧΣηϟϛϳϭ ΓΩΎϣϟ΍ ϝΧ΍Ω Γί΍Ϋϫ ϥϭ   ΔϳέυϧϠϟ ˱ΎϘϓϭ ˱ϼλΗϣ ΙΎόΑϧϻ΍   ......... ........ ..... 
......... ........ ..... ϭϛ ΕΎϣϳγΟ ΔϳϧϬϟ ΔϧΣη ϻΎ ϻϭ ΗϋΎϔΗϊϣ ϝ ϣϟ΍ έϔλϟ΍ ϥϣ ΏέΗϘΗ ΔϠΗϛ ΎϬϟϭ Ω΍ϭ 
......... ........ ..... γϳρΎϧϐϣϭέϬϛϟ΍ ϑϳρϟ΍ ϥϣ ˱΍˯ίΟ έΑΗόϳϭ ϲγϳρΎϧϐϣϭέϬϛ ωΎόη·ϊγ΍ϭϟ΍ ϲ 
......... ........ ..... ϡϠόϟ΍  Δγ΍έΩΑ ϡΗϬϳ ϱΫϟ΍ϗϼόϟ΍ϭ ωΎόηϹ΍ ϥϳΑ Δ  ΓΩΎϣϟ΍ 
......... ........ ..... ΍ Δγ΍έΩϟ ϡΩΧΗγϳ ίΎϬΟ ϥϳΑ ΔϗϼόϟϹ΍Ύόηω  ΓΩΎϣϟ΍ϭ 
......... ........ .....  ΎϣΎΟϭ ϲϛϠγϼϟ΍ϭ Γέ΍έΣϟ΍ϭ ˯ϭοϟ΍ ϝΛϣ ΔϳγϳρΎϧϐϣϭέϬϛϟ΍ ΕΎΟϭϣϟ΍ ΎϬϠϣΣΗ ϲΗϟ΍ ΔϗΎρϟ΍ 
......... ........ ..... ϭοϟ΍ ΕΎϣϛΎοΑϧ ϭ΃ ˯ ΗΗϣ ΕΔόΑΎ ΑϧΗ ΔϠλϔϧϣϭΎόηϹ΍ ϥϣ ΙόϬϛϟ΍ ωΎϧϐϣϭέϲγϳρ 
......... ........ ..... ϣ έ΍ΩϘϣ έϐλ΃ϥ  ˱ϼλϔϧϣ ΩΟϭϳ ΔϗΎρϟ΍   

              ϋΟ ΕίΔϳέυϧϟ΍ ϼϛϟ΍γϳϛΔϳ γϔΗ ϥϋϳρϟ΍ έϳ . ϥϳΟϭέΩϳϬϟ΍ ΓέΫ ϥϣ ΙόΑϧϣϟ΍ ϑ 
......... ..................................................................................................................................................        

: ϝϠϋ 

X 19   -x 10  1.6 

       X     19  -01.6  x 1  x  610 



 

Ͳ ϭϰ Ͳ 

   

 ΕΎϳοέϓϙϧϼΑ ϓ ϥϳΗηϧϳ΍ ΕΎϳοέ 
1- ΍ ΙόΑϧΗ ϻ ΔϳϋΎόηϹ΍ ΔϗΎρϟ ϝϛηΑ ιΗϣΗ ϻϭ  

     ϣ ϝϳγΗγϣ έ ϧ·ϣϛΗ ΎϠϋ ϥϭϰ  ΓέϭλοΑϧ ΕΎ    
     ΔϠλϔϧϣϭ ΔόΑΎΗΗϣ ϲϣγΗ ϥϭΗϭϓ   

2-  ϩΩΩέΗ ϊϣ ˱ΎϳΩέρ ΏγΎϧΗΗ ϥϭΗϭϔϟ΍ ΔϗΎρ 

1-  ΔϳϋΎόηϹ΍ ΔϗΎρϟ΍ΎΑϋ Γέϛ ϥϋ ϲϣγΗ ΕΎϣ ΕΎϧϭΗϭϓ  
2- ϭϔϟ΍ΔϋέγΑ ϙέΣΗΗ ΕΎϧϭΗ  ΔΗΑΎΛ˯ϭοϟ΍ Δϋέγ ϲϫ  
3- ΍ϧΗΗ ϥϭΗϭϔϠϟ ΔϳϛέΣϟ΍ ΔϗΎρϟϩΩΩέΗ ϊϣ ΎϳΩέρ ΏγΎ  

Ȝ
hc

E                
Ȝ
c

f              hfE === 

ΔΑγϧϟ΍ * ϗΎρ ϥϳΑ  ϲϣγϳ ϩΩΩέΗϭ ϥϭΗϭϔϟ΍ Δ......... .......  ΎϬΑ ϙέΣΗϳ ϥ΃ ϥϛϣϣ Δϋέγ έΑϛ΃  *   ˯ϲη ϱ΃ 
    ϧϟ΍ Δϳέυϧϟ΍ ΏγΣΑ ϲϫ ΔϳΑγ    ......... ......... ......... .... 

 

 

 

                      

 

               ΍ ΙΎόΑϧ΍Σ Ε΍ίΎϐϟ΍ ϥϣ ϝλΗϣϟ΍ έϳϏ ϑϳρϟγέυϧ Ώϳ ϳ΍ Δ ϥϳΗηϧ . 
                ............. ........................................................... ............................................................. ..... 

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

 ϕέϔϟ΍ **  ϥϳΑρϳϭΗγϣϟ΍ ΔϗΎ ( ϥϳǻE  όΑϧϳ )Σϣ ΩΩέΗ Ϫϟ ϥϭΗϭϓ ˯ϭο ΓέϭλΑ ΙΩρόϳ Ω ϲ  ϟΎΑΔϗϼό   ......... ........ ..... 

                                     ΎϣϬϧϳΑ ΩϬΟϟ΍ ϕέϓ ϥϳΗρϘϧ ϥϳΑ ϥϭέΗϛϟ· ϝϘϧϟ ϝϭΫΑϣϟ΍ ϝϐηϟ΍ 1 Εϟϭϓ 

ϠΗϛϥϭέΗϛϟϹ΍ Δ              :   kg  31-= 9.1 x 10 em ˯ϭοϟ΍ Δϋέγ    :          / s m   8103 x  = C  
ϧΣηϥϭέΗϛϟϹ΍ Δ       :       C   19-1.6 x 10 -= e    ΕΑΎΛ  ϼΑ    ϙϧ       :        .sJ 34-= 6.6 x 10 h  

 

ϝΎΛϣ 1 : ϭΗγϣ ϥϣ ϥϭέΗϛϟϹ΍ ϝΎϘΗϧ΍ ΔΟϳΗϧ ϥϭΗϭϓ ΙόΑϧ΍ ΔϗΎρ ϯ3.4 eV ) - = 1( E ϣ ϰϟ·ρ ϯϭΗγΔϗΎ 
           (  Ve13.6  - = 2( E . ΏγΣ΍  :                      
 ) ΃Αϧϣϟ΍ ϥϭΗϭϔϟ΍ ΔϗΎρόΙ ΣϭΑΩ( Γ eV . ) 

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

Ώ )ϔϟ΍ ΔϗΎρ ϭΑϧϣϟ΍ ϥϭΗΙό  ( ΓΩΣϭΑ J . ) 

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

 Ν )ΙόΑϧϣϟ΍ ϥϭΗϭϔϟ΍ ΩΩέΗ . 

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

Ω ϟ΍ ϝϭρϟ΍ ) ϲΟϭϣ Ϡϟϟ΍ ϥϭΗϭϔΙόΑϧϣ . 

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

: ϝϠϋ 

 ( Εϟϭϓ ϥϭέΗϛϟ·eV ) 

ΎρϭΗϭϔϟ΍ Δϗϭ ϥϟ΍ ϲΟϭϣϟ΍ ϝϭρ 

E 

Ȝ 

ϭϔϟ΍ ΔϗΎρϭϔϟ΍ ΩΩέΗϭ ϥϭΗ ϥϭΗ 

E

f 

ϙϧϼΑ ΕΑΎΛ ϥϭΗϭϔϟ΍ ΩΩέΗϭ 

h 

f 

΍ρϟ΍ ΏϭϠϘϣϭ ΔϗΎϟϝϭρ ϭϣϟ΍ ϲΟ 

E 

1/Ȝ 



 

Ͳ ϭϱ Ͳ 

   

  Čوئي الكهروضتأث 
                                   ίϠϓ ϥϣ ΕΎϧϭέΗϛϟϹ΍ ΙΎόΑϧ΍ Ε΍ϭϘγ ΔΟϳΗϧ Δϧϳόϣρ  Η Ϫϟ ˯ϭοΩΩέ ΏγΎϧϣ                                      

 **έϬϛϟ΍ έΎϳΗϟ΍ αΎϘϳϰϣγϳ ίΎϬΟ Δργ΍ϭΑ ϲ΋ϭοϭ  .................. ........ έ΋΍Ωϟ΍ ϲϓ ϝλϭϳϭ ϰϠϋ Γ....... .................   

*ϫΎυ ϡϋΩΗ *Ηϟ΍ Γέϟ΍ έϳΛ΄Ϭϛ ΝΫϭϣϧϟ΍ ϲ΋ϭοϭέ  ....................    Ϡϟο˯ϭ 

                  Ρϭϟ ΩέΎϧϳϟ ΔΑέΟΗ ϲϓ γΣ΍ ϲϣγϳ ˯ϭοϠϟ αΎϟϭ ΙϋΎΑ΢ργ  Χ΃έ ϲϣγϳ 

                ϊϣΟϣϟ΍ Ϡϋ ϲΟγϔϧΑ ϕϭϓ ˯ϭο ρϭϘγ Ωϧϋ ΙΩΣϳ ΍ΫΎϣ. ΙϋΎΑϟ΍ ϰ  
: ΙΩΣϟ΍  ............. ............................................ .............................................. 

ϟ΍Αγ: Ώ  ....................................................................................................... 

                    ηϟ΍ ϲϓ ϡΗ ϝϛϋ ΔϳέΎρΑϟ΍ ΏΎρϗ΃ αϛϋϣΟϣϟ΍ϭ ΙϋΎΑϟ΍ ΢ργ ϰϠ. ϊ 
ΙΩΣϟ΍  :......................................................................... ............................... 

΍ϟ : ΏΑγ ........................................................................................................ 

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

 

 

 
 

.................... .............. ϧϭέΗϛϟϹ΍ΎΛόΑϧϣϟ΍ Ε˯ϭο ρϭϘγ ΔΟϳΗϧ Δ ΏγΎϧϣ ίϠϔϟ΍ ΢ργ ϲϠϋ                                      
....... ............................  ˯ϭοϠϟ αΎγΣ ϲϧΩόϣ Ρϭϟϛϟϻ΍ Ϫϧϣ ΙόΑϧΗΕΎϧϭέΗ  ϋϧϭο ρϭϘγ Ω ΏγΎϧϣ ˯ 

 ................................... ΍ΩϘϣ ϝϗ΃έ  ΎρϠϟϗ Δϣϳ Ϫϧϛ έϳέΣΗΕΎϧϭέΗϛϟ΍ ΢ργ ϥϣ  ίϠϔϟ΍ 
 ................................... έ΍ΩϘϣ ϝϗ΃  ϣϳ ΩΩέΗϠϟϪϧϛ  έϳέΣΗΕΎϧϭέΗϛϟ΍  ΢ργ ϥϣ ίϠϔϟ΍ 
 ...................................  ϱΩ΅ϳ ΩϬΟ ϕέϓ έΑϛ΃ϰϟ· ϑΎϘϳ·  ΕΎϧϭέΗϛϟϹ΍ϟ΍ϧϣΔΛόΑ ϋΎΑϟ΍ ϥϣΙ    

                                                                                                  

΍ ϪΟϭΔϧέΎϘϣϟ 
 ϝϗ΃ ˯ϭοϟ΍ ΩΩέΗϣϥ 

 ίϠϔϠϟ ΔΑΗόϟ΍ ΩΩέΗ 
 ˯ϭοϟ΍ ΩΩέΗϱϭΎγϳ 

 ίϠϔϠϟ ΔΑΗόϟ΍ ΩΩέΗ 

 ˯ϭοϟ΍ ΩΩέΗέΑϛ΃ ϥϣ 
 ίϠϔϠϟ ΔΑΗόϟ΍ ΩΩέΗ 

΍ έϳέΣΗ ΕΎϧϭέΗϛϟϻ  .............................  .............................  ............................. 

 έϳγϔΗϟ΍ 
 .............................. 

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

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

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

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

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

  čمعادلة أينشت 
  

cut
2 V.     v.

2

1
         ehf

hc
mhfhfKEE oo +=+=+=

 

 

ϭοϭέϬϛϟ΍ έϳΛ΄Ηϟ΍ϲ΋ 

 ρΎηϧ 

ρΎηϧ  

 البنفسجي         –     النيلي         –      اأزرق      –        راأخض       –      صفراأ       –     يالąتقا      –      اأĘر    

  Η ϝϗ΃  (  ΩΩέf           )                                                                                  ϛ΃ (   ΩΩέΗ έΑf  ) 
   (  ΔϗΎρ ϝϗ΃E     )                                                                                       ΔϗΎρ έΑϛ΃    (E  ) 
   ϲΟϭϣ ϝϭρ έΑϛ΃ (Ȝ    )                                                                                 ϲΟϭϣ ϝϭρ ϝϗ΃  (Ȝ ) 

 دالĈدد يزدا 

 زدادت  الطاقة 

 ليق  اĞوجي  الطول



 

Ͳ ϭϲ Ͳ 

   

* *ϋ ϑϗϭΗϳ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ έϛΫ΃: ϥϣ ˱ϼϛ ΎϬϳϠ 

1-  ϥϣ ΕΎϧϭέΗϛϟ΍ έϳέΣΗ  ίϠϔϟ΍ ............... ............. ........................................ 

2-  ΔϗΎρϹ΍ ΔϛέΣΗϛϟέΗϋέγ ϭ΃ ΔΛόΑϧϣϟ΍ ΕΎϧϭΎϬ ΃ΎϘϳϹ΍ ΩϬΟ ϭϑ    ............................ ........................................ 

3- ϭ΃ ΔΛόΑϧϣϟ΍ ΕΎϧϭέΗϛϟϻ΍ ΩΩϋ   ϲ΋ϭοϭέϬϛϟ΍ έΎϳΗϟ΍ ΓΩη  ................. ........... ........................................ 

4-  ΍ Δϟ΍Ωϭ΃  ϝϐηϟ  ΔΑΗόϟ΍ ΩΩέΗ  ............................ ........................................ 

 
 

 

 

 

  

                             

1-  Δϳϛϳγϼϛϟ΍ ˯Ύϳίϳϔϟ΍ ϝηϓϓϳΛ΄Ηϟ΍ έϳγϔΗ ϲέϬϛϟ΍ έϲ΋ϭοϭ 

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

2- ΕϓΎΧ ϕέί΃ ˯ϭο ρϭϘγ Ωϧϋ  ϰϠϋϟ΍ίϠϔ  Ύρ ϥΈϓ ϥϛϣϳ ϪΗϗϥ΃ έΗϛϟ΍ ΙόΑΗ ΕΎϧϭϭϊρΎγ έϣΣ΃ ϊϳρΗγϳ ϻ ϝόϔϳ ϥ΃ ϟΫϙ .  

     ΃ϭ λΗ ϲΗϟ΍ ΕΎϧϭΗϭϔϟ΍ ΩΩϋρ αϳϟ ίϠϔϟΎΑ ϡΩϼϋ ΎϬϟϛϣΈΑ ΔϗΎϧϳ΍ ΔϧΙΎόΑ ΕΎϧϭέΗϛϟϹ΍ . 

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

3- Ηέ΍ΫϟΎΑ ϥϭέΗϛϟϹ΍ ρΎΑϳ Γέϣϛ ΩΩΣϬΑ ϩΩϳϭίΗ ΏΟϳ ϲΗϟ΍ ΔϗΎρϟ΍ Δϳ ΎέέΣΗϳϟ 

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

4- έΛϛ΃ ΕΎϧϭέΗϛϟ΍ έέΣϳ ϥ΃ Ϫϧϛϣϳ ϊρΎγϟ΍ ˯ϭοϟ΍ ϓΎΧ ˯ϭο ϥϣ  αϔϧ ΎϣϬϟ ΕΗϟ΍ ΏγΎϧϣϟ΍ ΩΩέ 

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

5- ΔϗΎρ ΔϛέΣϟ΍ ΕΎϧϭέΗϛϟϺϟ ϟ΍ϧϣΔΛόΑ  όϳΗΩϣ ϰϠϋ ΩΩέΗ ˯ϭοϟ΍ αϳϟϭ ηΩϪΗ Ω΍ΩίΗ ϭ΃ ίΑΎϳΓΩ έΗΩΩ ϭοϟ΍˯  . 

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

                  ΄Ηϟ΍ ϥϳΎΗηϧϳ΃ έγϓ ϑϳϛ ΢οϭϛϟ΍ έϳΛ  ˮ ϲ΋ϭοϭέϬ             
                   ΕΎϧϭΗϭϓ ˯ϭοϟ΍ ϛϟ· ϝϛ ϭΗ Ωϧϋ ΩΣ΍ϭ ϥϭΗϭϓ ιΗϣϳ ϥϭέγ ίϠϔϟ΍ ϰϠϋ ϪρϭϘ   
                     ϭ ΔΛόΑϧϣϟ΍ ΕΎϧϭέΗϛϟϻ΍ ΩΩϋ Ω΍ί ΔρϗΎγϟ΍ ΕΎϧϭΗϭϔϟ΍ ΩΩϋ Ω΍ί ΎϣϠϛ 

ϣϟ ϝϠϋϳ ΎΗ΄: ϲ 

: ϝ΍΅γ 

ϣϳ ϝϳϣϟ΍Λϝ  ............... KE 

2
V    

ΔϛέΣ ΔϗΎρ Ϲ΍ϟ ΙόΑϧϣϟ΍ ϥϭέΗϛ 
΍ ˯ϭοϟ΍ ΩΩέΗϭ ρϗΎγϟ 

KE 

f   

ϣϳ ϝϳϣϟ΍Λϝ  ............... 

Δϟ΍Ω    ϝϐηϟ΍ 
ΩΩέΗϭ ΑΗόϟ΍ϟ ΔϠ ϔ ίϠ 

ϣϳ ϝϳϣϟ΍Λϝ  ............... ĭ 

of   

όΑϧϣϟ΍ ϥϭέΗϛϟϹ΍ ΔϛέΣ ΔϗΎρ Ι 
ϟ΍ϭ ΩϬΟϟ ΔϘϠρϣϟ΍ ΔϣϳϘ ϑΎϘϳϹ΍ 

ϣϳ ϝϳϣϟ΍Λϝ  ............... KE 

cutV  

  
ϛέΣ ΔϗΎρϟϹ΍ Δ ϛϧϣϟ΍ ϥϭέΗ ΙόΑ 

 ϊΑέϣϭΗϋέγ Ϫ 



 

Ͳ ϭϳ Ͳ 

   

 ϝΎΛϣ1 ϩΩΩέΗ ˯ϭο ρϘγ :  (zH 15( 1.5 x 10  ϰϠϋίϠϓ ΍ ΩΩέΗΗόϟΑϪϟ Δ ( Hz 14( 9.92 x10  . : ΏγΣ΃ 

1 ΔϗΎρ )   ϔϟ΍Ηϭϭ ΢ργ ϰϠϋ ρϗΎγϟ΍ ϥίϠϔϟ΍  . 

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

2 ϟ΍Ω )Δ ηϟ΍ϝϐ   ίϠϔϠϟ . 

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

3 ΙόΑϧϣϟ΍ ϥϭέΗϛϟϺϟ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ) . 

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

4   Δϋέγ ) ΢ργ ϪϛέΗ ΔυΣϟ ϥϭέΗϛϟϹ΍ϟ΍ίϠϔ  . 

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

5 ϟ΍ ΩϬΟ ϕέϓ έ΍ΩϘϣ )Ϙ ϊρ ) ϑΎϘϳϹ΍ (ργ ϥϳΑ ΢ϣΟϣϟ΍ϊ Αϟ΍ϭΎϭ ΙϋϟϹ΍ ϊϧϣϳ ϱΫϟ΍ϛ ϥϣ ΕΎϧϭέΗϝΎϘΗϧϻ΍  . ΎϣϬϧϳΑ 

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

6 ϥ· ΞΗϧΗγ΍ ) ϟ΍ ϥΎϛ ω΍ίΗϧ΍ ϰϠϋ ˱΍έΩΎϗ ϥϭΗϭϔϥϭέΗϛϟϹ΍ . 

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

 ϝΎΛϣ2 :   ϲΟϭϣϟ΍ Ϫϟϭρ ˯ϭο ρϘγϳ0 nm ) 0( 2 Ω ίϠϓ ΢ργ ϰϠϋϟ΍ηϟ΍ Δϐ ϝ Ϫϟ(ev  3( 3. .  : ΏγΣ΍  

 1 )  ίϠϔϟ΍ ΍ΫϬϟ ΔΑΗόϟ΍ ΩΩέΗ              . 

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

 2 ) ΔρϗΎγϟ΍ ΕΎϧϭΗϭϔϟ΍ ΔϗΎρ         . 

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

3 ) υόϟ΍ ΔϳϛέΣϟ΍ ΔϗΎρϟ΍ ϰϣ         .     

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

4  ΍ Δϋέγ )Ϲ    . ΙόΑϧϣϟ΍ ϥϭέΗϛϟ   

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

 ϝΎΛϣ3 : ϭϣϟ΍ Ϫϟϭρ ωΎόηΈΑ ϡϭϳίϳγϟ΍ ίϠϓ ΢ργ ˯ϲο΃Ο ϲ)  O( 4400 A ϣ ΕΛόΑϧΎϓΔϛέΣ ΔϗΎρ ΕΎϧϭέΗϛϟ· Ϫϧ  ΎϬϟ 

           )  J  19-x10( 1.2    .΃ΏγΣ . ρϗΎγϟ΍ ϥϭΗϭϔϟ΍ ΔϗΎρ      

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



 

Ͳ ϭϴ Ͳ 

   

 روجč اإلكĈون ي ذرة اğي حساب أنصاف أقطار مدارات 

*Ηγ΍ *ϧέ ΞΗ ΔϟΩΎόϣ ΎϳοΎϳ ϟϑΎλϧ΃ ΏΎγΣ ΃ϥϳΟϭέΩϳϬϟ΍ ΓέΫ ϲϓ ϥϭέΗϛϟϹ΍ Ε΍έ΍Ωϣ έΎρϗ  : 

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

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

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

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

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

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

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

............. ...................................................................... ................................................................... ... 
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** ΍ ϝϳϣϟ΍ ρΧϟ΍ ϲϓ ϡϳϘΗγϣϟη  ϝΛϣϳ ϝϛ .......................................... 

 **  ϥϭέΗϛϟϹ ΡΎΗϣ έ΍Ωϣ ϱ΃ έρϗ ϑλϧ ϲϓϟ΍ ϊϣ ˱ΎϳΩέρ ΏγΎϧΗϳ ΓέΫ ...... ....  έ΍Ωϣϟ΍ ΔΑΗέ 

** ΋΍ΩΑ ϥϣ ϡϏέϟΎΑϝΎλϔϧ΍ Ωϛ΃ έϭΑ ΝΫϭϣϧ Δϳ  ............. ..όΑ ϥϋοΎϬ ΏγΣ ϳίϳϓΎϡϛϟ΍ ˯ 
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 ϝΎΛϣ1 : ΍Ϋ·  ρϗ ϑλϧ ϥΎϛ΍ έϟϹ΍ ϪΑ έϭΩϳ ϱΫϟ΍ έ΍ΩϣϟέΗϛ ϱϭΎγϳ ϥϭ  m ) 11-( 47.61 x 10   . 

            ΙϳΣ  )m  11-=  5.29 x10  1r )   .΃: ΏγΣ                  
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....................................................................................................................................................... ...   
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3- Ύυϧϟ΍ ϑϠΗΧΗ . ϲϠΗϛϟ΍ ΩΩόϟ΍ ϲϓ έ΋ 
...... ................................................................................................................................................. ...   

4- ϓ έ΋Ύυϧϟ΍ ϪΑΎηΗΗΗϭ  Δϳ΋Ύϳϣϳϛϟ΍ ι΍ϭΧϟ΍ ϲΧ ϑϠΗϓϭΧϟ΍ ϲ΍΍ ιϔϟ. Δϳ΋Ύϳίϳ 
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ϝΎΛϣ 1 :  ΕϣϠϋ ΍Ϋ·( Kg  27-01= 1.66 x  0m , m 51-= 1.2 x 10 0r ) ϭϧϭΓ΍ ΍ϼΑϟ ϡϭϳϧϳΗPt195
78: ΏγΣ΃ . 

1)  ΕΎϧϭέΗϭϳϧϟ΍ ΩΩϋ  : 
............................................................................................................................... .................... ......... 

2)  Γ΍ϭϧϟ΍ ΔϠΗϛ   : 
.................................. ................................................................................................................. ......... 

3) έρϗ ϑλϧ    : Γ΍ϭϧϟ΍ 
 .................................. ................................................................................................................. ......... 

4) Σϛϭϳϧϟ΍ ϡΟϠ: ΩΣ΍ϭϟ΍ ϥϭϳ 
.................................. .................................................................. ............................................... ......... 

5 ) ΍ϭϧϟ΍ ϡΟΣΓ   : 
.................................. ................................................................................................................. ......... 

6)  : ΔϳϣΟΣϟ΍ Γ΍ϭϧϟ΍ ΔϓΎΛϛ 
.................................. ................................................................................................................. ......... 

ϝΎΛϣ 2 : ΩΩόϟ΍ ΏγΣ΍ Ύϫέρϗ ϑλϧ ϱϭΎγϳ ϲΗϟ΍ Γ΍ϭϧϠϟ ϲϠΗϛϟ΍3
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  ϡϭϳϣϭί΃ Γ΍ϭϧ έρϗ ϑλϧ  os189
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                                    ϗΎρϛϣϟ΍ ϡϳγΟϟ΍ ΔΎϪΗϠΗϛϟ Δ΋ϓ 

ϝΎΛϣ 1 : ϪϠΗϛϟ Εϟϭϓ ϥϭέΗϛϟ· ΎΟϳϣ ΓΩΣϭΑ ϥϭϛγϟ΍ ΔϗΎρ ΏγΣ΃   (1 g ( ˯ϭοϟ΍ Δϋέγ ΙϳΣ . ) m/s  83 x 10  ) 
.................................. .................................................................. ............................................... ......... 

.................................. ................................................................................................................. ......... 
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                                       ϗ ΓϭΩϣϟ΍ Γέϳλϗ ϯΗϳϧϟ΍ ϥϳΑ ΄ηϧϭϳϠϛϭ ΕΎϧϟ΍ΓέϭΎΟΗϣ 

** λΧι΋Ύ  ΟΗϟ΍ Γϭϗ Δϳϭϭϧϟ΍ ΏΫΎ: 
      1-  .................................... ........................            2-  ............ ................. ............ .. 

 
1-  έ΍έϘΗγ΍ Ω΍Ωίϳ ΕΎϧϭέΗϭϳϧϟ΍ ΩΩϋ ΓΩΎϳίΑ . Γ΍ϭϧϟ΍ 
.................................. ................................................................................................................. ......... 

2-  ϲϓ΍ϻϧϭΛϟ΍ Δϳϭ ΔϠϳϘΑΎϳίϟ΍ ΩΩϋ ΓΩέϘΗγΗ ϻ ΕΎϧϭέΗϭϳϧ  . Γ΍ϭϧϟ΍ 
  ................................................................................................................................................... ......... 

 ΎϘϣϟ΍ ϝϛηϟ΍ ** ϝΑϧϭΗϭέΑϟ΍ ΩΩϋ Δϗϼϋ ϝΛϣϳΎ Ε  ΕΎϧϭέΗϳϧϟ΍ ΩΩϋ ϊϣ 

 ) ΃ ϲϓ  λΎϧόϟ΍ϭΗϭέΑϟ΍ ΩΩϋ ΔϔϳϔΧϟ΍ έϧΕΎ  ........... ϧϟ΍ ΩΩϋΗϭϳ  ΕΎϧϭέέϘΗΑϳ ˱ Ύ . 
ΏγϔΗ ϡΑ ) έ: Ϸ΍ ϑ΍έΣϧ΍ ϝϘΛϷ΍ ΔϳϭϧϷ΍ ϲϓ  ρΧϟ΍ ϥϋ ΔϳϭϧZ  = N . 

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

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

 ΝΗ ϡΑ )( Ε΍Ϋ ΔϳϭϧϷ΍ : έγϔ82  <   ZγΗ )ϳϭϧ΃ ϰϣϏ ϪΓέϘΗγϣ έϳ . 
.................................. ............................................................... 
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                               ΔϳϠϛϟ΍ ΔϗΎρϟ΍ ΍ϼϟΔϣί  ϝλϓϭ Γ΍ϭϧϟ΍ έγϛϟϟ΍ϳϧΕΎϧϭϳϠϛϭ  ϓ ˱ ΎϣΎΗ ϼλ 

                            ϭ΃   ϣΎρϟ΍ έ΍ΩϘ  ΔϗΓέέΣΗϣϟ΍ ϣΟΗ ϥϣϊ ϟ΍Γ΍ϭϧϟ΍ ϥϳϭϛΗϟ ΎϬοόΑ ϊϣ ΕΎϧϭϳϠϛϭϳϧ 
                                                                           ϭϧϟ΍ ρΑέϟ΍ ΔϗΎρϳϭϭϠϛϳϧϟ΍ ΩΩϋ ϰϠϋ ΔϣϭγϘϣ ΔΕΎϧ  

                                
1-  Γ΍ϭϧϟ΍ ΔϠΗϛ ΔϳϠόϔϟ΍ ϥϣ ϝϗ΃Ηϛ ωϭϣΟϣ΍ ϝϧϭϳϠϛϭϳϧϟ ϲϫϭ ΎϬϟ Δϧϭϛϣϟ΍ ΕΎ ΓΩέϔϧϣ  ϭ΃   ΩϭΟϭΔϳϭϭϧ ρΑέ ΔϗΎρ  

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

2- ΍ϭϧϟ΍  Γ (X20
10 ΍ )ϟΗ ϲ ρΔϗΎ  ρΑέ( ΎϬ100 Mevγ΍ έΛϛ΃ )( Γ΍ϭϧϟ΍ ϥϣ ˱΍έ΍έϘΗY30

15  ϲΗϟ΍ ) ρΔϗΎ ( ΎϬρΑέ120 Mev)   
  ......... .......................................................................................................................................... ......... 

 
 

 

 

 

 

 Γϭϗ΍ ΏΫΎΟΗϟ΍ Δϳϭϭϧϟ 

ϗΎρΔ  ΍ ρΑέϟ΍ϭϭϧϟ Δϳ 

Ύϣϟ ϝϠϋ : ϲΗ΄ϳ 

ϗΎρ ϳϧ ϝϛϟ Δϳϭϭϧϟ΍ ρΑέϟ΍ ΔϭϳϠϛϭϟ΍ ΔϗΎρ ργϭΗϣ ( ϥ) ρΑέ 

ΔϠΗϛ ϲϓ ιϘϧϟ΍ =  Γ΍ϭϧϟ΍ ϠΗϛ (Δ ϧϭΗϭέΑϟ΍  ΔϠΗϛ + ΕΎϳϧϟ΍ ) ΕΎϧϭέΗϭ -    ΔϳϠόϔϟ΍ Γ΍ϭϧϟ΍ ΔϠΗϛ 

                                              Xnp m)m Nm Z(ǻm −+= 

 Αήϟ΍ ΔϗΎρς Ϩϟ΍ΔϳϭϮ                                                     )C/MeV  5.931(C ǻmE 22
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ϛηϟ΍ ϥϣ ** ϝ  ϝΑΎϘϣϟ΍ : 
1-  Ωϳίϳϻ΍έϘΗγέ΍  ΓΩΎϳί ϊϣ................. ........ .......................... 
2- ΑέγϔΗ ϡ  : ΩϭΟϭ ϡϏέΑ   ϥϳΑ έϓΎϧΗ ΓϭϗΕΎϧϭΗϭέΑϟ΍ ΎϬϧϛϟ ΔρΑ΍έΗϣ 

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

3-  : έγϔΗ ϡΑϧ έΛϛ΃ ϝϛϳϧϟ΍ Γ΍ϭ΍΍έ΍έϘΗγ΍ Δϳϭϧϻ  . 
 ...................................................... ............ ....................... 

4- Ϸ΍ : έγϔΗ ϡΑϳϭϧΔ  ϲΗϟ΍  έΗϳ΍ϭ Ρϋϟ΍ ΎϫΩΩ ϥϳΑ ϲϠΗϛ 
     (40 –   120 )  λΎϧόϟ΍ έΛϛ΃γ΍ έ΍έ΍έϘΗ  . 

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

5-  λΎϧόϟ΍ Ϫϳϭϧ΃ : έγϔΗ ϡΑέ ϋ ϝϘϳ ϲΗϟ΍ ΎϫΩΩ ( ϥϋ ϲϠΗϛϟ΍40   ( ΓέϘΗγϣ έϳϏ )) Δόηϣ   ΎϬϟ ΙΩΣϳ΍ϱϭϭϧ ΝΎϣΩϧ .   
 ............................................................................................................................ ....... ....................... 

6-  : έγϔΗ ϡΑ  Ϫϳϭϧ΃ίϳ ϲΗϟ΍ έλΎϧόϟ΍ϳ ΩΗϛϟ΍ ΎϫΩΩϋ ( ϥϋ ϲϠ120  έϳϏ )ϣ ) Δόηϣ ( ΓέϘΗγ  ϭϧ έΎρηϧ΍ ΎϬϟ ΙΩΣϳ ϱϭ.  
 ..................................................................................................... .............................. ....................... 

ϭϧέΎϘϣϟ΍ ϪΟΔ ΔϔϳϔΧϟ΍ Δϳϭϧϻ΍ Δϳϭϧϻ΍ ϣϟ΍ΔργϭΗ ΔϠϳϘΛϟ΍ Δϳϭϧϻ΍ 

 έ΍έϘΗγϻ΍  ............................  ............................  ............................ 

ϟ΍ ΔϗΎρΑέ ϛϟ ρϳϧ ϝϭϛ ϥϭϳϠ  ............................  ............................  ............................ 

ΩΩόϟ΍  ϲϠΗϛϟ΍ ΎϬϟ  ............................  ............................  ............................ 

ϱϭϭϧϟ΍ ϝϋΎϔΗϟ΍  ............................  ............................  ............................ 
 

ϭόϟ΍ ** ΍ ϝϣ ϟ΍ϧ έ΍έϘΗγ΍ ϱΩϣ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϭΓ΍ ϫ ΓέΫϟ΍ ϲ   ....... ................................................ ..................... 

 ** Δϳϭϭϧϟ΍ ρΑέϟ΍ ΔϗΎρ ΕϧΎϛ ΍Ϋ·ϪϳϭϧϷ  ΍έΫϟ΍ έλΎϧόϟ΍ Ε ΓΩΣϭΑ ΔϳϟΎΗMev    : ˱΍έ΍έϘΗγ΍ ΔϳϭϧϷ΍ ϩΫϫ έΛϛ΃ ϥΈϓ ϲϠϳ Ύϣϛ 

                                He4
2                              K39

19         C12
6          Be9

4       
  ϭϧϟ΍ ρΑέϟ΍ ΔϗΎρϱϭ        28                                  196        79                                     56    
                  ฀               ฀              ฀                          ฀   

ϝΎΛϣ 1 :   Ϡϋ ΍Ϋ·ϣ ϥ΃ Ε Γ΍ϭϧ ΔϠΗϛέΫΓ ϡϭϳϧ΍έϭϳϟ΍  ( ( 234.9934  a.m.u =U M   ΙϳΣU235
92. : ΏγΣ΃ 

                ΙϳΣ  (.m.ua1.00727  = pm   ) ϭ (u.00866 a.m.1 = Nm ) 
΃ ) ϟ΍ ΩΩϋϧ Ηϭϳ. ΕΎϧϭέ 

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

Ώ)  Αέϟ΍ ΔϗΎρρ έΫ Γ΍ϭϧϟ Δϳϭϭϧϟ΍Γ ϡϭϳϧ΍έϭϳϟ΍ . 
 ............................................................................................................................ ....... ....................... 

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

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

 ΝϥϭϳϠϛϭϳϧ ϝϛϟ Δϳϭϭϧϟ΍ ρΑέϟ΍ ΔϗΎρ ) . 
 ........................................................... ................................................................. ....... ....................... 
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 اعي شع ااĥال اإ :  2Ǧ2درس )  ال 

** ϳΎλΣΎηϧϟ΍ Ώ ΕΎϋΎόη· ϕϼρ· ϲϋΎόηϹ΍ ρ  ........ ................... ..................   
** ϟ΍Ϲ΍ ρΎηϧη ϲϋΎόΎϣϫ ϥϳϋϭϧ Ϫϟ  ..... ...................... ..................    

 **ϊϣ Ύϔϟ΃ ϖϠρϧΗ ϻ  ϥϛϟ ϭ ΎΗϳΑϟ ΔΑΣΎλϣ ΓΩΣ ϲϠϋ ΎϣϬϧϣ ϝϛ  ˰˰ .................... 
γέϟ΍ ϲϠϋ ΏΗϛ΃ **ϡ ϟ΍ ωΎόηϹ΍ ωϭϧ ϝϛ ϲϓ έΩΎλ: ΔϟΎΣ  

 

 

 

 
 

 ..... ...... ................ .........  έϣΗγϣ ϲ΋ΎϘϠΗ ϝϼΣϣο΍ ΔϳϠϣϋ  ϪϳϭϧϷ Ϗ ΓέϘΗγϣ έϳΗϟϛ΃ ΢ΑλέΛ ϘΗγ΍΍έ ˴΍έ 
 ..... .............. ................ . Η ΎϣΩϧϋ Δόηϣϟ΍ Γ΍ϭϧϠϟ ΙΩΣϳ ϱΫϟ΍ ρΎηϧϟ΍ρ ΓΩϭΟϭϣ ϥϭϛ ˴ΎϳόϳΑ 
 ..... ... .......... ...................  Γ΍ϭϧϠϟ ΙΩΣϳ ϱΫϟ΍ ρΎηϧϟ΍΍οΣϣ ϥϭϛΗ ΎϣΩϧϋ Δόηϣϟ ˴ ΎϳϋΎϧλ Γέ 

 
                        1- όη΃ ϑϗϭΗΗΔ ΃ ΎϣΩϧϋ ΎϔϟέΗϓ ϝϼΧ ˯΍ϭϬϟ΍ ϲϓ έϳγΗ. Γέϳλϗ Δϳϧϣί Γ 

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

2- Ύϳέγ ΩόΑ ΎΗϳΑ Δόη΃ ϑϗϭΗΗΕΎϓΎγϣϟ ˯΍ϭϬϟ΍ ϲϓ ΎϬϧ  ϗΓέϳλ . 
 .................................................... ........................................................................ ....... ....................... 

 ϝϭΣΗϟ΍ ω΍ϭϧ΃ ϟ΍ΗΣϭϲόϳΑρϟ΍ ϝ ϲϋΎϧρλϻ΍ ϝϭΣΗϟ΍ 

ϑϳέόΗϟ΍ ϧϋ Γ΍ϭϧϠϟ ΙΩΎΣϟ΍ ϝϭΣΗϟ΍ γΟ ΙόΑϧΗ ΎϣΩΕΎϣϳ ΃ Ύϔϟ 
ϳΑϭΎΗ ΑΟέΎΧ ϝΧΩΗ ϥϭΩ ϲ  ϝϭΣΗΗϭϑϠΗΧϣ έλϧόϟ 

 ΩΎΣϟ΍ ϝϭΣΗϟ΍ Ι ϑΫϗ ΔΟϳΗϧϪϳϭϧϷ΍   
  ΕΎϣϳγΟΑϝϭΣΗΗϭ έλΎϧϋ ϲϟ· ΓΩϳΩΟ 

ϝΎΛϣ ........................................................ ........  ........ .................... ......................... 
 Ϫϧϣ ϑΩϬϟ΍  ................................................................. .  .......................... .................... ....... 

  
                                  ϳϧϟ΍ Ϫϳϭϧ΃ ϑΫϗέϳυϧ ϥϭϛΗϳϭ Ύϔϟ΃ ΕΎϣϳγΟΑ ϥϳΟϭέΗ  ϭ ϥϳΟγϛϭϷ΍ΟϭέΩϳϫϥϳ  

 **ϭϗϧ΍ϳϥ  ϲϓ ˯ΎϘΑϟ΍΍ϭ ΕϼϋΎϔΗϟ ΕϻϭΣΗϟ΍  Δϳϭϭϧϟ΍: EHONHe ++→+ 1
1

17
8

14
7

4
2 

1- .................................    :Ω΍ΩϋϷ΍ ωϭϣΟϣ ϳ ΔϠϋΎϔΗϣϟ΍ Ω΍ϭϣϠϟ ΔϳέΫϟ΍ϭΎγ΍ϭϣϠϟ ΔϳέΫϟ΍ Ω΍ΩϋϷ΍ ωϭϣΟϣ ϱ. ΔΟΗΎϧϟ΍ Ω    
2- .................................   :   ωϭϣΟϣΩ΍ΩϋϷ΍ ΍ϛϟΗ΍ Ω΍ϭϣϠϟ ΔϳϠϟωϭϣΟϣ ϱϭΎγϳ ΔϠϋΎϔΗϣ ϧϟ΍ Ω΍ϭϣϠϟ ΔϳϠΗϛϟ΍ Ω΍ΩϋϷ΍ΎΗ. ΔΟ   
3- ... ..............................   :   ωϭϣΟϣΔϗΎρϟ΍ϭ ΔϠΗϛϟ΍  ΔϠϋΎϔΗϣϟ΍ Ω΍ϭϣϠϟ ωϭϣΟϣ ϱϭΎγϳΔϗΎρϟ΍ϭ ΔϠΗϛϟ΍ Ϡϟ . ΔΟΗΎϧϟ΍ Ω΍ϭϣ    

ϡϟΎόϟ΍ ϭϫ ϱϭϭϧϟ΍ ϝϋΎϔΗϟ΍ ΕΎϳϠϣϋ ϡϬϔϟ ΩϬϣ ϥϣ ϝϭ΃ **  ......... ..    ϥΎϣϟΎόϟ΍ Ύϣϫ ϪϳϋΎϧλ Γ΍ϭϧ ϑηΗϛ΍ ϥϣ ϝϭ΃ .......... 
 ** ϟ΍ ωϭϣΟϣ ΔϳϛέΣϟ΍ ΔϗΎρϛγϟ΍ ΔϗΎρϭϥϭ   ϲϣγϳ   ................................. 

* *ϓϟ΍ ϝϋΎϔΗϟ΍ ϲΗ ϲϟΎ :  HeYX 4
2

A
Z

234
90 +→  ϱέΫϟ΍ ΩΩόϟ΍ ϥ΄ϓϳγ ϱϭΎ........  ΍ϭΩόϟ  ϲϠΗϛϟ΍ Ω ........ 

Ϡϋϣϟ ϝΎ ϳ: ϲΗ΄ 

ΎϔΗΩέϭϓέΫέ ϝϋ 

   ϲ΋ΎΑήϬϛ ϝΎΠϣE 

- +  

  

 

 

  

C A 

B 

ϣ   ϲδϴρΎϨϐϣ ϝΎΠB 

A 

B C 

Χ΍ ϕ΍ήΘΩ΍ϮϤϟ΍ 

  

 

  

  

  

    

  

  



 

Ͳ Ϯϰ Ͳ 

   

ΔϧέΎϘϣϟ΍ ϪΟϭ  Ύϔϟ΃ (Į   )   ΎΗϳΑȕ  )   )     ( ΎϣΎΟ) 

ΎϬΗόϳΑρ 
........................... ...... 

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

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

 ΎϬΗϧΣη  .................................  ........................ ......... ........... .......... ...................... 

ϠΗϛΎϬΗ 
 ................................. 
 ................................ . 

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

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

ΎϬΗϋέγ  .................................  ................................. ................... .............. 

ΎΟϣϟΎΑ ΎϫέΛ΄Ηϻ Ε  .................................  .................................  ........................... ...... 

 ΎϬϓΎϘϳ· Δϳϔϳϛ  .................................  .................................  ................................. 

ϔϳϛ ΎϬΛΎόΑϧ΍ Δϳ 
 ................................. 
 ................................. 

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

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

ϲϓ έϳΛ΄Ηϟ΍ 
ϟ΍Ωό ϲϠΗϛϟ΍ Ω 

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

Λ΄Ηϟ΍ϲϓ έϳ 
ϱέΫϟ΍ ΩΩόϟ΍ 

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

 **ΗίΎϧΗ ΕΎϋΎόηϹ΍ ΏϳΗέ ˱ ΎϳϟΙϳΣ ϥϣ     ( ϯΩϣϟ΍- ϔϧϟ΍ ΫΎ-   Δϋέγϟ΍ )    :..........   ϡΛ   ..........  ϡΛ   ........ ..    

 
                     

1- ϖϠρϧΗ  η΃όΔ ϣΎΟΎ ϥϣ Δϳϭϧϻ΍ Δόηϣϟ΍ ΔΑΣΎλϣ ϻϕϼρϧ ϣϳγΟΕΎ γΟϭ Ύϔϟ΃ΕΎϣϳ ΎΗϳΑ . 
 ................................ ............................................................................................ .......................... .... 

2- ϘΗηϭ ΔϠΗϛ ϝ ΕΎϣϳγΟϟ ΎϬΛΎόΑϧ΍ Ωϧϋ Δόηϣϟ΍ Γ΍ϭϧϟ΍ ΔϧΣΎϔϟ΃  . 
 ............................................................................................................................ ....... ....................... 

3- ϳέϳϐΗ ΍ ΩΩϋ Α ΕΎϧϭΗϭέΑϟΩΩόϟ ΔΑγϧϟΎ ϧϭέΗϭϳϧϟ΍ Ωϧϋ ΕΎϝϼΣϣο΍  ΎΗϳΑϟ΍ Δόηϣϟ΍ Γ΍ϭϧϟ΍ ϥϣ ΏϟΎγϭϳ ϻ  ϲϠΗϛϟ΍ ΩΩόϟ΍ έϳϐΗ 
  ........................................................... ........................................................................ ....................... 

                  * *ΕΎϣϳγΟ ΩΩϋ   Ύϔϟ΃ϥϣ ΔΟΗΎϧϟ΍ ΍ϻ  = ϝϼΣϧ4

A ǻ
N =    

                  ΎΗϳΑ ΕΎϣϳγΟ ΩΩϋ **ΔΟΗΎϧϟ΍   ϝϼΣϧϻ΍ ϥϣ= )2(ǻZNȕ N−= 

 **ΩΎόϣϟ΍ ϝϣϛ΃          : ΔϳΗϵ΍ Εϻ           

He4
2

214
80

234
90 ....  YX +→   

ȕ....  YX 0
1

238
95

238
92 −+→ 

ϋ **ϧΩ ΣΗ ϝϭX234
90΃ ϲϟY222

86ΎϣϳγΟ ΩΩϋ ϥ΄ϓ ΔϘϠρϧϣϟ΍ Ύϔϟ΃ Ε   ...........    ΎΗϳΑ ΕΎϣϳγΟ ΩΩϋϭ   ...........        

ϋϳ Ύϣϟ ϝϠ ϲΗ΄ : 

ΔυΣϼϣ : 



 

Ͳ Ϯϱ Ͳ 

   

  
                                           ϳ ϲΗϟ΍ Δόηϣϟ΍ έλΎϧόϟ΍ ΔϋϭϣΟϣϫΩΣ΃ ϝΣϧΎ ϣ έλϧϋ ϲρόϳϟ ϊη ϰΗΣϲϬΗϧϳ 
                                           έϘΗγϣ έλϧόΑ 

ϼΣϧϻ΍ ϝγϼγϲϋΎόηϹ΍ ϝ ϲόϳΑρϟ΍ ϲϋΎόηϹ΍ ϝϼΣϧϻ΍ ϝγϼγ ϲϋΎϧρλϻ΍ 
1-  ϡϭϳϧ΍έϭϳϟ΍ ΔϠγϠγ   2-  ΔϠγϠγ ϭΛϟ΍ϡϭϳέ    3-  ϡϭϳϧΗϛϷ΍ ΔϠγϠγ Ϡγ ΔϠγ ϡϭϳϧϭΗΑϧϟ΍ 

 έλϧόΑ ϲϬΗϧΗ   ....................  έλϧόΑ ϲϬΗϧΗ   .................... 
 
                              ΍ ϥϣίϟ΍ϼϟί ϡΗΗ ϲϛϟ ϑλϧ ϝΣϪϳϭϧ΃  ϊηϣϟ΍ έλϧόϟ΍ 

 

 ϑϗϭΗϳ **  ϑλϧϟ΍ έϣϋ ϲϠϋ  .................... 
  **λϧϟ΍ έϣϋ ϑ  ˰˰ϟ ΕΑΎΛ .................... 

  

ΑρΗ ΕΎϘϳϧϻ΍ ϲϠϋϲϋΎόηϹ΍ ϝϼΣ 
1- ΩΣΗΕΎϳϓϭϟ΍ έϣϋ Ωϳ 

 ϡΩΧΗγΗ (ϧέϛϟ΍ έ΋Ύυ) ϥϭΑ 
2- ΣΗϷ΍ έϣϋ ΩϳΩϳηϏ ˯Ύ ΔϳΣϟ΍ έϳ 

Ύυϧ ϡΩΧΗγΗ (΋έ ΍ ϡϭϳϧ΍έϭϳϟ) 

ϧ ΔΑγC14
6ϲϟ·C12

6  ΔϳΣϟ΍ ΕΎϗϭϠΧϣϟ΍ ϲϓ 
Λ ΔΑγϧ ϲϫέϳϐΗΗ ϕϭϠΧϣϟ΍ Εϭϣϳ ΎϣΩϧϋϭ ΔΗΑΎ 

ϧϟ΍ ϩΫϫϭ ΔΑγϧ ΔϓέόϣΑ έΧ϶ϟ ΎϣϬϧϣ ϝϛ ΔΑγ 
ϣϳΕΎϳϓϭϟ΍ έϣϋ Δϓέόϣ ϥϛ  . 

Ηγ΋Ύυϧ ϡΩΧΗ έU238
92ϭU235

92 ΍ϟΗϲ  ϝϭΣΗΗ 
 ϲϟ·Ύυϧ΋ϭ ιΎλέ έ ϑλϧϟ΍ έϣϋ ΔϓέόϣΑ 

ϭϳϧ΍έϭϳϠϟΔϧϳόϟ΍ ϲϓ ιΎλέϟ΍ έ΋Ύυϧ ΔΑγϧϭ ϡ 
ϳϷ΍ έϣϋ ΩϳΩΣΗ ϥϛϣΔϳΣϟ΍ έϳϏ ˯Ύϳη  . 

     
              Η ϻΑγϧ έϳϐΗ΍ϭ ϊηϣϟ΍ ϥϭΑέϛϟ΍ ΔέϛϟϭϠΧϣϟ΍ ϲϓ έϘΗγϣϟ΍ ϥϭΑϗ . ΔϳΣϟ΍ ΕΎ 

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

 ϝΎΛϣ1 :  ΏγΣ΃ϑλϧϟ΍ έϣϋ όϟΔϧϳ ϳ (  ϲϘΑΗ
32

1
  ΎϬϧϣ ) ΩόΑ(15    ) ΔϋΎγ 

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

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

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

 ϝΎΛϣ2 : ϳϋ ϱϭΣΗ Δϧ(mg 4-(8×10  ϟ΍ έϣϋϑλϧ   ΎϬϟ(7   )ϡΎϳ΃γΣ΃Ώ ϟ ϡίϼϟ΍ ϥϣίϟ΍ϛ ϲϘΑΗϳ ϲ(gm 4-(1×10   
 .............................................................................. ...................................................... ........ ............... 

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

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

ϣΛ ϝΎ3 : ϧϳϋ Ϡϋ ϱϭΗΣΗ Δϰ (g 24 ϋ ) ΔυΣϟ Ωϧt = 0   .ϠΗϛ ΏγΣ΃( ϥϣί ΩόΑ ΔϳϘΑΗϣϟ΍ Δϧϳόϟ΍ Δ½ t 4t =  ) 
 .................................................................................................................................... ........ ............... 

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

ϑλϧϟ΍ έϣϋ ΓέΗϓ t 

½t n λϧϟ΍ έϣϋ  ϑ XΕ΍έϣ ΩΩϋ ΍ϛΗϟέ ϲϠϛϟ΍ ϥϣίϟ΍ = έ΍ 

: ϝϠϋ 

 

γϼγηϹ΍ ϝϼΣϧϻ΍ ϝϲϋΎό 

 

N 

t 

΍ ϊϣ ΔϠϠΣΗϣϟ΍ ϪϳϭϧϷ΍ ΩΩϋ ϥϣίϟ 



 

Ͳ Ϯϲ Ͳ 

   

 لنووي ن التفاعل ا لناĒة م الطاقة ا 

 
 

 

ϝΎΛϣ 1 : ΍ϭϧ ϝΣϧΗϳ Γ ϡϭϳϧ΍έϭΓέϘΗγϣ έϳϏU238
92ϰϟ·  ϡϭϳέϭΛ Γ΍ϭϧThA

Z  ϡϭϳϠϫ ΙΎόΑϧΎΑHe4
2 : ΙϳΣ . 

 ϡϭϳϧ΍έϭϳϟ΍ Γ΍ϭϧ(238.0508 a.m.u) ϭϭϳέϭΛϟ΍ Γ΍ϭϧ( ϡ(234.0435 a.m.u ϭϟ΍ Γ΍ϭϧϠϬ( ϡϭϳ(4.0026 a.m.u 
 ) ΃ ΔϟΩΎόϣ ΏΗϛ΍΍ϝϼΣϧϻ  . 
 .................................................................................................................................... ........ ............... 

Ώ΃ )Ύϧϟ΍ ΔϗΎρϟ΍ ΏγΣϋ ΔΟΗϥ ΍ϻϝϼΣϧ    .                                                                                                 
 ........... ......................................................................................................................... ........ ......... ...... 

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

ϝΎΛϣ 2 : ϳϟ΍ Γ΍ϭϧ ΕϓΫϗ΍έϭϳϧΑ ΔϧϛΎγϟ΍ ϡϭϳϧ ϭΎΗϟ΍ ΔϟΩΎόϣϟ΍ ΏγΣΑ έρηϧΗϟ ΊρΑ ϥϭέΗ : Δϳϟ 

  ϥ΄Α ˱ΎϣϠϋ ϠΗϛ ϝϛ Δϣϥ :                            nxXeSrnU 1
0

136
54

88
38

1
0

235
92 ++→+ 

a.m.u) = 135.9072 Xem( (87.9056 a.m.u = Sr(m m.u)a. 6= 1.0086 n(m )0439 a.m.u235. = Um( 

ΏγΣ΃ ) ΃ ϧϟ΍ ΩΩϋϋ ΔΟΗΎϧϟ΍ ΕΎϧϭέΗϭϳϫ ϥ. έΎρηϧϻ΍ ΍Ϋ 
 ..... ............................................................................................................................... ........ ............... 

ΏϗΎρϟ΍ ΏγΣ΃ )΍ Δϣϟ ϥϣ ΓέέΣϻ΍ ΍ΫϫέΎρηϧ ϟ΍ϧ. ϱϭϭ 
 .................................................................................................................................... ........ ............... 

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

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

 Ν) ϛη΃ ϲϫ Ύϣ  ΔϗΎρϟ΍ ϝΎ ϲΗϟ΍ˮ έΎρηϧϻ΍ ϥϣ ΓέέΣϣϟ΍ ΔϗΎρϟ΍ ΎϬϳϠϋ έϬυΗ 
 .................................................................................................................................... ........ ............... 

ΩΩΣ ϥϛϣϳ ϝϫ )ϭϝγϠγΗϣ ϝϋΎϔΗ Ι   ˮ ΍ΫΎϣϟϭ 
 .................................................................................................................................... ........ .... ........... 

ϝΎΛϣ 3 : ϳΩϟ΍ ϥϣ ϥϳΗ΍ϭϧ ΞϣΩ ΩϧϋϱϭΎγΗ ΔϳϛέΣ ΔϗΎρ ΎϣϬϧϣ ϝϛ ΏΎγΗϛ΍ ΩόΑ ϡϭϳέϭΗ (  VMe 10.  ) ϙϟΫ ϱΩ΅ϳ· ϲϟ  

  ΃ϧ ΝΎΗ  Γ΍ϭϧϫϡϭϳϠ ΏγΣ  ΍ϟΔϟΩΎόϣ  :HeH 4
2

2
12 →  . ΃ϳϠϛϟ΍ ΔϗΎρϟ΍ ΏγΣϧϟ΍ ΔΔΟΗΎ  ϥϋΝΎϣΩϧϻ΍ ϧϟ΍ϭϱϭ 

   ΙϳΣ(u 141 a.m.2.0 = H(m  )m.u.4.0026 a = eH(m     . 
 .............................................................................. ...................................................... ........ ............... 
 .............................................................................. ...................................................... ........ ............... 

 ϟ΍ΔϠΘϜϟ΍ ϲϓ κϘϨ ΕϼϋΎϔΘϤϟ΍ ΔϠΘϛ  =  –  ϛΘ ΞΗ΍ϮϨϟ΍ ΔϠ                                               p m – r m = mǻ   

ΎϨϟ΍ ΔϗΎτϟ΍ΎϔΘϟ΍ Ϧϋ ΔΠΗϞϋ                                                       )  2C / MeV ( 931.5 x 2mCǻ  =  E  

 



 

Ͳ Ϯϳ Ͳ 

   

 ئي ااستثنا Ğنهج يتخدمة  العاقات الرياضية اĞس

 تحويالا

 ϝϭρϟ΍ 
mmm

mcm

→
→

1000

100
  ΔϠΗϛϟ΍ Kggm →1000

 

 ΔΣΎγϣϟ΍ 
222

222

1000

100

mmm

mcm

→

→
 ϥϣίϟ΍ 

S3600hr

S60min

→
→

 

΍ ΔϧΣηϟϛϟ΍Δϳ΋ΎΑέϬ CC → −610 ΓΩη  έΎϳΗϟ΍ A01mA 3 → − 

  ΔϗΎρϟ΍ 
J101.6eV

MeV5.931amu
19- →

→
  ϭρϟ΍΍ ϝϣϟΟϭ ϲ 

m10A

m10nm
10-

-9

→

→
o 

 

   čغناطيسقوانĞيةالكهرباء و ا 

 έϬϛϟ΍ ϝϭΣϣϟ΍  ϲ΋ΎΑ 
1

2

1

2

1

2

1

2

I

I

N

N

V

V
===




 

 ϲ΋ΎΑέϬϛϟ΍ ϝϭΣϣϟ΍ Γ˯Ύϔϛ 
11

22

11

22

1

2

.NI

.NI

.VI

.VI

P

PȘ === 

Ϭϛϟ΍ ΓέΩϘϟ΍Ϙϔϣϟ΍ Δϳ΋ΎΑέ΃ ϲϓ ΓΩϭϙϼγ ϝϘϧϟ΍ R
V

P
P =

2
1

2
1' 

 ΓΪθϟ΍όϔϟ΍Ϡϟ ΔϟΎΘ ΩΩήΘϤϟ΍ έΎϴ  
2

I
I max

rms = 

΍όϔϟ΍ ΪϬΠϟ ΩΩήΘϤϟ΍ έΎϴΘϠϟ ϝΎ 
2

V
V max

rms = 

΍Δϳέ΍ήΤϟ΍ ΓέΪϘϟ  ΔϣϭΎϘϤϟ΍ ϲϓ .RIP 2
rms= 

ϟ΍ ΔϗΎτϟ΍Τ ήΔϣϭΎϘϤϟ΍ ϲϓ  Δϳέ΍ .R.tIE 2
rms= 

 ϲϠϛϟ΍ ΩϬΟϟ΍ ΏΎγΣ  ϲϓΓή΋΍Ω ΤΗϮϣϭ ϒϠϣϭ ΔϣϭΎϘϣ ϱϒΜϜ 2
CL

2
RT )V(VVV −+= 

ΣΎγΏ ΍ϘϣϟϠϛϟ΍ ΔϣϭΎΔϳ  Γή΋΍Ω ϲϓ ϒΜϜϣϭ ϒϠϣϭ ΔϣϭΎϘϣ ϱϮΤΗ 22 )( CL XXRZ −+= 

 ΏΎγΣ ϟ΍ ϕέϓρέϭ ϮΤΗ Γή΋΍Ω ϲϓ ϱ ϒΜϜϣϭ ϒϠϣϭ ΔϣϭΎϘϣ 
R

XX
tan CL −= 

ϧήϟ΍ Γή΋΍Ω ΩΩήΗ Ϧϴ 
LC

f
2

1
0 = 



 

Ͳ Ϯϴ Ͳ 

   

 

 دداĈĞ على دوائر التيار أومانون تطبيق ق

  Δϳϣϭϻ΍ ΔόϧΎϣϣϟ΍ ϟ΍ϣϣΎϧ΍ ΔόΔϳΛΣϟ ϟ΍Ύϣϣϳϭόγϟ΍ ΔόϧΔ 
 

  ΔϟΩΎόϣ 
ϟ΍έΎϳΗ 
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 وويةالن الفيزياء č قوان

 ΩΩϋΗϭϳϧϟ΍έ ΕΎϧϭέΫϟ΍ Γ΍ϭϧ ϲϓΓ ZAN −=
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 يزياء الذريةف لا وانčق
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 ااستثنائي Ğنهج اني عشر   اء الصف الث فيزي استنتاجات 

1- ϼϋϗ ΔέϓϳΑ ΩϬΟϟ΍ ϕ ϥ ϲϓέρ   ϝϭΣϣϭ  ϪΗΎϔϟ ΩΩϋ 
 čي اĞلفمتساوي معدل التغČ ي التدفق 
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2- ΓέΩϘϟ΍  ϲϓ ΓΩϭϘϔϣϟ΍ϝϘϧ ΔϳϠϣϋ ˯ΎϧΛ΃ ϙϼγϷ΍ ϗΎρϟ΍Δ 
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3- ΔϳΛΣϟ΍ ΔόϧΎϣϣϟ΍  ϲϘϧ ϲΛΣ ϑϠϣϟ 
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5- ΍ ΩΩέΗ΋΍Ω ϲϓ έΎϳΗϟ ϥϳϧέϟ΍ Γέ 

LC
f

LC
f

LCf

Cf
Lf










2

1
*

4

1
*

14*

 2

1
 2*

XX*

0

2
2

0

2
0

2

0
0

CL

=

=

=

=

=
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