
 

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＠العاشر＠اضغط＠هنا＠＠＠＠＠＠＠＠＠

ｨｴｴｰｳＺＯＯｫｷ･､ｵｦｩｬ･ｳＮ｣ｯｭＯＱＰ＠＠＠

Ｊ＠للحصول＠على＠جميع＠أوراق＠الصف＠العاشر＠في＠مادة＠فيزياء＠ولجميع＠الفصولＬ＠اضغط＠هنا＠＠＠＠＠＠＠＠＠

ｨｴｴｰｳＺＯＯｫｷ･､ｵｦｩｬ･ｳＮ｣ｯｭＯＱＰｰｨｹｳｩ｣ｳ＠＠＠＠＠

Ｊ＠للحصول＠على＠أوراق＠عمل＠لجميع＠مواد＠الصف＠العاشر＠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ＯＱＰｰｨｹｳｩ｣ｳＲ＠＠＠

Ｊ＠لتحميل＠كتب＠جميع＠المواد＠في＠جميع＠الفصول＠للـ＠الصف＠العاشر＠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｡､･ＱＰ＠＠＠＠＠

＠＠＠＠＠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＠العاشر＠على＠مواقع＠التواصل＠الاجتماعي＠＠＠＠＠＠＠＠＠＠＠＠＠＠

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

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

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

بوت＠التلغرام＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠

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

رياضيات＠على＠التلغرام＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠
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ΦϳέΎΗϟ΍: ......../........./.................           وجاتĞالوحدة الرابعة : الاهتزازات و ا

 الفصل الأول : اĞوجات و الصوت

 ) αέΩϟ΍1 -1(   ركة التوافقية البسيطةĜا : )S . H . M(  

 التي تكرر نفسها في فĈات زمنية متساوية اĜركة                           

 ΔϳέϭΩϟ΍ ΔϛέΣϟ΍ ΔϠΛϣ΃ ϥϣ **……………………….…………………….. 
  

 انتقال اĜركة الاهتزازية عą جزيئات الوسط                      

 ˯Ύϣϟ΍ ΕΎϳ΋ίΟ ϝϘΗϧΗ ϝϫ . ˯Ύϣϟ΍ ϲϓ έ΋΍ϭΩ ϝϛηΗ υΣϼΗγ ˯Ύϣ ΔϛέΑ ϲϓ ˱΍έΟΣ Εϳϣέ ΍Ϋ· ** ˮ ˮ ΍ΫΎϣϟϭ
............................................................................................................................................................

                 ˯ϱίΟ ϥϣ ˯Ύϣϟ΍ ΢ργ ϰϠϋ ΔΛΩΎΣϟ΍ ϪΟϭϣϟ΍ έηΗϧΗ. έΧ΃ ϰϟ·  

............................................................................................................................................................. 
  
  تعمل على إرجاع اěسم إلى موضع اتزانهقوة                              

  وتتناسب طرديا مع الإزاحة وتعاكسها بالاĒاه                                
               

 

1  . Ϫϧ΍ίΗ΍ ϊοϭϣ ϲϟ· ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ ίΗϬϣϟ΍ ϡγΟϟ΍ Ωϭόϳ  -
 ...................................................................................................................

2 -ΎϬϧ΍ίΗ΍ ϊοϭϣ ϭΣϧ ϙέΣΗΗ ΎϬϧ΄ϓ ΎϬϛέΗϧ ϡΛ νΑΎϧϟ΍ ΔϳΎϬϧΑ ΔρϭΑέϣϟ΍ ΔϠΗϛϟ΍ ΩηΑ ϡϭϘϧ ΎϣΩϧϋ ϝϛηϟ΍ ϲϓ 

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

 
 

وتعاكسها بالاĒاه    الإزاحة طرديا معالإرجاعحركة اهتزازية تتناسب فيها قوة                                                    

                                         بإهمال الاحتكاك مع اğواء         

 

 ϡγέϳ ϡϠϘϟ΍ ϥ· ΙϳΣΑ ϖϠόϣ νΑΎϧΑ ϡϠϗ ΎϬΑ ΕΑΛϣ ΔϠΗϛ ρΑέ Ωϧϋ

  ϡΛ ΔΗΑΎΛ ΔϋέγΑϭ ϲϘϓ΃ ϝϛηΑ ϙέΣΗΗ Δϋϭοϭϣ Δϗέϭ ϰϠϋ

  ΔρϳγΑ ΔϳϘϓ΍ϭΗ ΔϛέΣ ϙέΣΗΗ ΕϛέΗϭ ϝϔγϷ ΔϠΗϛϟ΍ ΕΑΣγ

: Δϗέϭϟ΍ ϰϠϋ ΞΗΎϧϟ΍ ϝϛηϟ΍ ϡγέ΃ ( ΃ 

 ˰˰Α ϝΛϣΗ ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϥ΃ ΞΗϧΗγϧ (Ώ ................ 

 ˱ ΎϳϧΎϳΑ ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϝϳΛϣΗ 

  

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

: ϝϠϋ 

  

  

X 

F 

 ΔΛΩΎΣϟ΍ ΔΣ΍ίϹ΍ϭ ωΎΟέϹ΍ Γϭϗ
ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ 

νΑΎϧ 
y 

t 
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ΎΗϟ΍έΦϳ: ......../........./.................           ركة التوافقية البسيطةĜخصائص ا 
                           ąللجسم عن موضع سكونهإزاحةاك  

ز  اěسم اĞهتإليهمانصف اĞسافة بč ابعد نقطتč يصل أو                               

 ϝΛϣϳ ϥ΍ίΗϻ΍ ϊοϭϣ ϥϋ ΔυΣϟ ϱ΃ ϲϓ ίΗϬϣϟ΍ ϡγΟϟ΍ ΩόΑ ** ............. 

 ) ϱϭΎγϳ ίΗϬϣϟ΍ ϡγΟϟ΍ ΎϬϳϟ΍ ϝλϳ ϥϳΗρϘϧ ΩόΑ΃ ϥϳΑ ΩόΑϟ΍ ϥΎϛ ΍Ϋ· **8 cmϱϭΎγΗ ΔϛέΣϟ΍ Δόγ ϥ΄ϓ (  ............. 

 

الاهتزازات اĜادثة في الثانية الواحدة عدد                               
 

 الزمن اللازم لعمل  دورة كاملة                                            

 

  

 

 
 

 

                 

  ** : ΔϳΗϵ΍ Δϗϼόϟ΍ ϡΩΧΗγϧ ϱέϭΩϟ΍ ϥϣίϟ΍ ΔϟϻΩΑ ΩΩέΗϟ΍ ΏΎγΣϟ .................. 

  ** : ΔϳΗϵ΍ Δϗϼόϟ΍ ϡΩΧΗγϧ  ΩΩέΗϟ΍ ΔϟϻΩΑ ϱέϭΩϟ΍ ϥϣίϟ΍ ΏΎγΣϟ ................. 

   ** ΓΩΣϭΑ ϱέϭΩϟ΍ ϥϣίϟ΍ αΎϘϳ ................   ΓΩΣϭΑ ΩΩέΗϟ΍ αΎϘϳ ΎϣϧϳΑ .................. 

                                                  

 ** ΓΩΣϭΑ Δϳϭ΍ίϟ΍ Δϋέγϟ΍ αΎϘΗ ....................                                
  

 ϝΎΛϣ 1 ϊϧλϳϭ ΔρϳγΑ ΔϳϘϓ΍ϭΗ ΔϛέΣ ϙέΣΗϳ ϡγΟ : )120 : ΏγΣ΃ . ΔϘϳϗΩ ϝϼΧ Γί΍ίΗϫ΃ (
                                                      :  ΩΩέΗϟ΍ ( ΃   

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

                                        :  ϱέϭΩϟ΍ ϥϣίϟ΍ (Ώ 
 .............................................................................................................................................................

 : ( ϱϭ΍ίϟ΍ ΩΩέΗϟ΍ ) Δϳϭ΍ίϟ΍ Δϋέγϟ΍ (Ν 

 .............................................................................................................................................................
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 ΩΩέΗϟ΍ ΏϭϠϘϣϭ ϱέϭΩϟ΍ ϥϣίϟ΍
ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ 

 ϡγΟϟ ΩΩέΗϟ΍ϭ ϱέϭΩϟ΍ ϥϣίϟ΍
ΔρϳγΑ ΔϳϘϓ΍ϭΗ ΔϛέΣ ϙέΣΗϳ 
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f

1
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ΦϳέΎΗϟ΍: ......../........./.................          ركة التوافقية البسيطةĜمعادلات ا 

 

   .....................  ) y (  .....................          )A             .....................  ( ) Ȧ (            ................. )t(  حيث **  

  ΔϧέΎϘϣϟ΍ ϪΟϭ νΑΎϧϟ΍ ϲϓ ϱέϭΩϟ΍ ϥϣίϟ΍ ϝϭΩϧΑϟ΍ ϲϓ ϱέϭΩϟ΍ ϥϣίϟ΍ρϳγΑϟ΍  

ϥϮϧΎϘϟ΍ 
K

m
T π2= g

L
T π2= 

Ϟϣ΍Ϯόϟ΍ 
1- .................................................... 
2-....................................................  

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

ΔϘϠόϤϟ΍ ΔϠΘϜϟ΍ ϊϣ Δϗϼόϟ΍ 
 .........................................................
......................................................... 

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

ςϴΨϟ΍ ϝϮρ ϊϣ Δϗϼόϟ΍ 
 .........................................................
......................................................... 

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

                                 

                        قابل للتمدد Čعبارة عن ثقل معلق في خيط مهمل الوزن وغ 
 **έη ϭ ΔρϳγΑ ΔϳϘϓ΍ϭΗ ΔϛέΣ ρϳγΑϟ΍ ϝϭΩϧΑϟ΍ ΔϛέΣ ρ 

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

 ** ) ΓΩϳόϣϟ΍ ΓϭϘϟ΍ ωΎΟέϹ΍ ρϳγΑϟ΍ ϝϭΩϧΑϠϟ ( : Δϗϼόϟ΍ ϥϣ ΏγΣΗ ..................................... 

 

 

 

 

 

 
 

 

 

 

 

 

 

 ) ϲϓ ΔΣ΍ίϷ΍S . H . M(  )sin( tAy ω= 

  

   νΑΎϧϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍
νΑΎϧϟ΍ ΕΑΎΛϟ ϲόϳΑέΗϟ΍ έΫΟϟ΍ϭ 

T 

K

 
 νΑΎϧϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍

νΑΎϧϟ΍ ΕΑΎΛ έΫΟ ΏϭϠϘϣϭ 

T  

K

1

  

 νΑΎϧϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍
νΑΎϧϟΎΑ ΔϘϠόϣϟ΍ ΔϠΗϛϟ΍ έΫΟϭ 

T 

m

T 

L

  ρϳγΑϟ΍ ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍
ρϳΧϟ΍ ϝϭρϟ ϲόϳΑέΗϟ΍ έΫΟϟ΍ϭ 

T2 

L

 
 ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍ ϊΑέϣ

ρϳΧϟ΍ ϝϭρϭ ρϳγΑϟ΍ 

Ȧ 

f 

 ΩΩέΗϟ΍ϭ Δϳϭ΍ίϟ΍ Δϋέγϟ΍
ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ 

Ȧ 

T 

 ϱέϭΩϟ΍ ϥϣίϟ΍ϭ Δϳϭ΍ίϟ΍ Δϋέγϟ΍
ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ 

y 

t 

 ϥϣίϟ΍ ϭ ΔΣ΍ίϹ΍ ϲϧΣϧϣ
ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ 
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1 . νέϷ΍ ΢ργ ϲϠϋ ϥΎϛϣϟ΍ ϑϼΗΧΎΑ  ρϳγΑϟ΍ ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍ ϑϠΗΧϳ -
............................................................................................................................................................ 

2 . νέϷ΍ ΢ργ ϲϠϋ ϝϭΩϧΑϟ΍ αϔϧϟ ϱέϭΩϟ΍ ϥϣίϟ΍ ϥϣ έΑϛ΃ έϣϘϟ΍ ΢ργ ϲϠϋ  ρϳγΑϟ΍ ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍ -

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

3 . ϥϣίϟ΍ αΎϳϘϟ Γ΍Ω΄ϛ αϣηϟ΍ ϝϭΣ νέϷ΍ ϥ΍έϭΩ ΔϛέΣ ϭ΃ ρϳγΑϟ΍ ϝϭΩϧΑϟ΍ ΔϛέΣ ΢ϠλΗ -
............................................................................................................................................................ 

4 - Ϫϳϓ ϖϠόϣϟ΍ ϝϘΛϟ΍ ΔϠΗϛ ϰϠϋ ϑϗϭΗϳ ϻ ρϳγΑϟ΍ ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍. 

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

5 -Γέϳϐλ ί΍ίΗϫϻ΍ Δϳϭ΍ίϭ  ϙΎϛΗΣϻ΍ ΏΎϳϏ ϲϓ ΔρϳγΑ ΔϳϘϓ΍ϭΗ ΔϛέΣ ρϳγΑϟ΍ ϝϭΩϧΑϟ΍ ΔϛέΣ . 

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

 

1 . ϝΎΛϣ΃ ΔόΑέ΃ ϲϟ΍  ρϳΧϟ΍ ϝϭρ Ω΍ί ΍Ϋ· ρϳγΑϟ΍ ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϠϟ -
............................................................................................................................................................ 

2 . ϲϠΛϣϟ΍ ϲϟ΍ ΔϘϠόϣϟ΍ ΔϠΗϛϟ΍ ΕΩ΍ί ΍Ϋ· ρϳγΑϟ΍ ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϠϟ -

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

3 . ϪϳϠϋ ΕϧΎϛ Ύϣ ϊΑέ ϲϟ΍ ΔϘϠόϣϟ΍ ΔϠΗϛϟ΍ ΕϠϗ ΍Ϋ· νΑΎϧϠϟ ϱέϭΩϟ΍ ϥϣίϠϟ -
............................................................................................................................................................ 

4 -ϱέϭΩϟ΍ ϥϣίϠϟϭ   ΩΩέΗϟ΍ . έϣϘϟ΍ ΢ργ ϲϠϋ ϝϭΩϧΑϟ΍ αϔϧ ίΗϬϳ ΎϣΩϧϋ νέϷ΍ ΢ργ ϲϠϋ ίΗϬϳ  ρϳγΑ ϝϭΩϧΑϟ  

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

5 - ϱέϭΩϟ΍ ϥϣίϠϟ. ϝΑΎϘϣϟ΍ ϝϛηϟΎΑ Ύϣϛ ϲϠΛϣϠϟ ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ Δόγ ΕΩ΍ί ΍Ϋ· 

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

 

1Γί΍ίΗϫϻ΍ Δόγ -   : 4 m 

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

2ϡγΟ ΩΩέΗ -  20 Hz  : 

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

3 ϱέϭΩϟ΍ ϥϣίϟ΍ -10 s: 
............................................................................................................................................................ 

: ϲϠϳ Ύϣ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

: ϲΗΎϳ Ύϣϟ ϝϠϋ 

: ϥϣ ϝϛΑ ΩϭλϘϣϟ΍ Ύϣ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................          ركة التوافقية البسيطةĜتطبيقات علي ا 
                     . ΔρϳγΑ ΔϳϘϓ΍ϭΗ ΔϛέΣ ϙέΣΗϳ ρϳγΑ ϝϭΩϧΑ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

 Γί΍ίΗϫϻ΍ Δόγ ΓΩΎϳί Ωϧϋ ϱέϭΩϟ΍ ϥϣίϠϟ ΙΩΣϳ ΍ΫΎϣ ( ΃:  ..............................  

 ΔϘϠόϣϟ΍ ΔϠΗϛϟ΍ ΓΩΎϳί Ωϧϋ ϱέϭΩϟ΍ ϥϣίϠϟ ΙΩΣϳ ΍ΫΎϣ (Ώ : .............................. 

 ρϳΧϟ΍ ϝϭρ ΓΩΎϳί Ωϧϋ ϱέϭΩϟ΍ ϥϣίϠϟ ΙΩΣϳ ΍ΫΎϣ (Ν  :................................. 

 ΞΗϧΗγΗ ΍ΫΎϣ (Ω  : ................................................................................................................................... 

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

                       ϲϘϓ΃ ϱϭΗγϣ ϲϠϋ ϙέΣΗϳ νΑΎϧ ΔϛέΣ ϝΛϣϳ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ 

 ) ΓϭϘΑ ΔϠΗϛϟ΍ ΩηΑ ϡϭϘϧ ΎϣΩϧόϓF) έ΍ΩϘϣΑ ϥ΍ίΗϻ΍ ϊοϭϣ ϥϋ ϙέΣΗΗ ΎϬϧ΄ϓ (X( 

 ϲϣγΗ νΑΎϧϟ΍ ΎϬϛέΣΗϳ ϲΗϟ΍ ΔϛέΣϟ΍ ( ΃:  ............................................... 

ΔϛέΣϟ΍ ϩΫϫ ι΋ΎλΧ (Ώ :  ..................................................................................................................... 

 ΔϛέΣϟ΍ ϥϣ ωϭϧϟ΍ ΍Ϋϫ ΕΎϘϳΑρΗ ϡϫ΃ (Ν:  .................................................................................................... 

 ΏγΎϧΗΗ ωΎΟέϹ΍ Γϭϗ ϥϭϛΗ ΔϛέΣϟ΍ ϩΫϫ ϲϓ (Ω .........................   ϲϓ ΎϬγϛΎόΗϭ ΔΣ΍ίϹ΍ ϊϣ................................ 

 ϝΎΛϣ1 ΔρϳγΑ ΔϳϘϓ΍ϭΗ ΔϛέΣΑ ϡγΟ ϙέΣΗϳ :  ΙϳΣΑ ΔϳϟΎΗϟ΍ ΔϗϼόϟΎΑ ϪΗΣ΍ί· ϲρόΗ  :t) (10sin15y ʌ = 

     ) ΓΩΣϭΑ ΩΎόΑϷ΍ αΎϘΗ ΙϳΣcm ) ΔϧϣίϷ΍ϭ ( s ) Ύϳϭ΍ίϟ΍ϭ ( rad: ΏγΣ΃ . (  

΃  ΔϛέΣϟ΍ Δόγ (. 

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

 Δϳϭ΍ίϟ΍ Δϋέγϟ΍ (Ώ. 

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

 ΩΩέΗϟ΍ (Ν. 

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

 ϱέϭΩϟ΍ ϥϣίϟ΍ (Ω. 

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

) ϥϣί ΩόΑ ΔΣ΍ίϻ΍ (˰ϫ 0.12 s ( . 

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

 ϝΎΛϣ2:  s ϱϭΎγϳ ρϳγΑ ϝϭΩϧΑϟ ϱέϭΩϟ΍ ϥϣίϟ΍ ϥΎϛ ΍Ϋ· ) 3.14 ( . · ΏγΣ ϝϭρ  . ϝϭΩϧΑϟ΍ ΍ΫϬϟ  ρϳΧϟ΍ 

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

 ρΎηϧ 

 ρΎηϧ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

 ϝΎΛϣ3  : ) ϪρϳΧ ϝϭρ ρϳγΑ ϝϭΩϧΑ1 m ) ϪΗέϛ ΔϠΗϛϭ ( 100 g : ΏγΣ΃ . ( 

΃   . ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍ (
............................................................................................................................................................. 

. ϥϳϠΛϣϟ΍ ϲϟ· Γέϛϟ΍ ΔϠΗϛ ΕΩ΍ί ΍Ϋ· ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍ (Ώ  

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

 . ϝΎΛϣ΃ ΔόΑέ΍ ϲϟ΍ ρϳΧϟ΍ ϝϭρ Ω΍ί ΍Ϋ· ϱέϭΩϟ΍ ϥϣίϟ΍ (Ν 

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

 ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍ (ΩνέϔΑϊοϭ ϩ. έϣϘϟ΍ ΢ργ ϲϠϋ   

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

(˰ϫ ϝϭΩϧΑϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍ νέϔΑνϭ  Ϫϋ. νέϷ΍ Ώϛϭϛ ΔϳΑΫΎΟ ΔϠΟϋ ϝΎΛϣ΃ ΙϼΛ ϪΗϳΑΫΎΟ ΔϠΟϋέΧ΁ Ώϛϭϛ ϰϠϋ 

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

 

 ϝΎΛϣ4 )  ϪΗϧϭέϣ ΕΑΎΛ νΑΎϧΑ ΔϣϭϠόϣ έϳϏ ΔϠΗϛ ΕϘϠϋ : 400 N/m ) ϩΩΩέΗϭ ( 5 HZ: ΏγΣ΃ . (  

 . νΑΎϧϠϟ ϱέϭΩϟ΍ ϥϣίϟ΍ ( ΃
............................................................................................................................................................. 

 . νΑΎϧϟ΍ ϲϓ ΔϘϠόϣϟ΍ ΔϠΗϛϟ΍ (Ώ 

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

 

 ϝΎΛϣ5:   ) Ύϫέ΍ΩϘϣ ΔϠΗϛ( 0.25 kg ) Ϫϟ ΓϭϘϟ΍ ΕΑΎΛ ϥέϣ νΑΎϧ ϊϣ ΔϠλΗϣ  ( 100  N/m ΔϟϭΎρ ϰϠϋ ΎϳϘϓ΃ ϊοϭ 

            ) ΔϓΎγϣ ΔϠΗϛϟ΍ ΕΑΣγ ΍ΫΈϓ ( 10 cm ΔρϳγΑ ΔϳϘϓ΍ϭΗ ΔϛέΣ ϙέΣΗΗϟ ΕϛέΗϭ ϥ΍ίΗϻ΍ ϊοϭϣ ϥϳϣϳ  .: ΏγΣ΃ 

. ϱέϭΩϟ΍ ϥϣίϟ΍ ( ΃ 

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

Ώ ΔϛέΣϠϟ Δϳϭ΍ίϟ΍ Δϋέγϟ΍ (. 

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

   
 ϝΎΛϣ6 :  ϱέϭΩϟ΍ ϥϣίϟ΍ ϊΑέϣ ϥϳΑ ΔϳϧΎϳΑϟ΍ Δϗϼόϟ΍ ϡγέ Ωϧϋ( T2 )ϝϭΩϧΑϟ  

 . ϝΑΎϘϣϟ΍ ϲϧΎϳΑϟ΍ ρΧϟ΍ ϰϠϋ ϝϭλΣϟ΍ ϡΗ Ε΍έΑΗΧϣϟ΍ ΩΣ΃ ϲϓ Ϫϟϭρϭ ρϳγΑ  

 . ΔϳΑΫΎΟϟ΍ ΔϠΟϋ έ΍ΩϘϣ ΏγΣ΃  

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

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

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

L(m) 

T
2
 ( s

2
 )  

 

 

 

 

 

1 
 

0.5 

  2        4        
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................          ) αέΩϟ΍1 -2 ( :وجيةĞركة اĜخصائص ا  

ΔϧέΎϘϤϟ΍ ϪΟϭ ΕϮμϟ΍ ˯Ϯπϟ΍ 

ΔΟϭϣϟ΍ ωϭϧ  .................................................. ................................................. 

ϱΩΎϣϟ΍ ργϭϟ΍ ϲϓ ΎϫέΎηΗϧ΍ .................................................. ................................................. 

  

                  

1 -ΔϳϛϳϧΎϛϳϣ έϳϏ ΕΎΟϭϣ ˯ϭοϟ΍ ΕΎΟϭϣ ΎϣϧϳΑ ΔϳϛϳϧΎϛϳϣ ΕΎΟϭϣ Εϭλϟ΍ ΕΎΟϭϣ . 

............................................................................................................................................................
2. ΎϬϳϓ ΔΛΩΎΣϟ΍ Ε΍έΎΟϔϧϻ΍ Εϭλ ϊϣγϧ ϻϭ αϣηϟ΍ ˯ϭο ϱέϧ - 

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

3- . αέΟϟ΍ ϥϳϧέ Εϭλ ϊϣγϧ ϻ ΎϧϧΈϓ ˯΍ϭϬϟ΍ ϥϣ ύέϔϣ ϲΟΎΟί αϭϗΎϧ ΕΣΗ αέΟ ϊοϭ ΍Ϋ· 

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

ΔϧέΎϘϣϟ΍ ϪΟϭ ΔτϴδΒϟ΍ ΔϴϘϓ΍ϮΘϟ΍ ΔϛήΤϟ΍ ( ΕΎΟϮϤϟ΍ )  ΔϴΟϮϤϟ΍ ΔϛήΤϟ΍ 

ι΋ΎλΧϟ΍ 
 ..................................................................
.................................................................. 

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

         

ΕΎΟϭϣϟ΍ ω΍ϭϧ΃ 1ΔοέόΗγϣϟ΍ ΕΎΟϭϣϟ΍ - 2Δϳϟϭρϟ΍ ΕΎΟϭϣϟ΍ - 

ϝϛηϟ΍ 

 

 

 
 

 

 

ϑϳέόΗϟ΍ 
 تكون فيها حركة جزيئات الوسط موجات

  اĒاه انتشار اĞوجة عمودية على

  تكون فيها حركة جزيئات الوسط موجات
 اĒاه انتشار اĞوجة  في نفس 

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

ϥϭϛΗΗ Ύϣϣ .......................................................... .......................................................... 

ΔΟϭϣϟ΍ ϝϭρ 

 )λ(  

 ..........................................................
أو 

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

 ..........................................................
أو 

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

 ϝϭρ ϑλϧ 
ΔΟϭϣϟ΍ 

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

  
 

ϝϠϋ ϲΗ΄ϳ Ύϣϟ : 

Δϣϗ 

ωΎϗ 

ρϏΎοΗ ϝΧϠΧΗ 
 

 

ΔΟϭϣϟ΍ ΔϛέΣ ϩΎΟΗ΍ ΔΟϭϣϟ΍ ΔϛέΣ ϩΎΟΗ΍ ί΍ίΗϫϻ΍ ϩΎΟΗ΍   ϩΎΟΗ΍
ί΍ίΗϫϻ΍ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

                                          :  ϥϳΗϔϠΗΧϣ ϥΎΗΟϭϣ ϲϟΎΗϟ΍ ϝϛηϟ΍ ϲϓ 
 

 

 

 

 

 

  ϲϣγΗ  ΔΟϭϣϟ΍ **............................ 

 

 ϲϣγΗ  ΔΟϭϣϟ΍ **............................. 
 

 ργϭϟ΍ ΕΎϳ΋ίΟ ΔϛέΣ  ** ...................  ΔϛέΣϟ΍ ΓΎΟΗ΍ 

 

 ργϭϟ΍ ΕΎϳ΋ίΟ ΔϛέΣ  ** ...................  ΔϛέΣϟ΍ ΓΎΟΗ΍ 
 

 ϱϭΎγϳ ϲΟϭϣϟ΍ ϝϭρϟ΍ **  ............................. 

 

ϱϭΎγϳ ϲΟϭϣϟ΍ ϝϭρϟ΍ **  ............................. 

  

    حاصل ضرب الĈدد في الطول اĞوجي                                     

**   ) ϝΛϣΗȜ  ( .........................)  ϝΛϣΗϭf  ( ............................. 

**   Δϋέγ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ΕΎΟϭϣϟ΍ : ........................................................................................... 

**ΕΎΟϭϣϟ΍ έΎηΗϧ΍ Δϋέγ ΏΎγΣϟ   )  V( ΔϓΎγϣϟ΍ ΔϟϻΩΑ  ΔϳϠϛϟ΍ )d ) ϥϣίϟ΍ϭ ( t ( : .............. 

**ϲΟϭϣϟ΍ ϝϭρϟ΍ ΏΎγΣϟ   ) Ȝ(  ) ΔϳϠϛϟ΍ ΔϓΎγϣϟ΍ ΔϟϻΩΑ d ) ΕΎΟϭϣϟ΍ ΩΩϋϭ ( N( :  .............. 

  

  

                   ΩΩέΗϟ΍ Ω΍ί ΎϣϬϣ ργϭϟ΍ αϔϧ ϲϓ ΔΗΑΎΛ ΕΎΟϭϣϟ΍ έΎηΗϧ΍ Δϋέγ ϝυΗ ϭ΃ΩΩέΗϟ΍ ϲϠϋ ϑϗϭΗΗ ϻ  ϲΟϭϣϟ΍ ϝϭρϟ΍ϭ 

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



1 - ϪϳϠϋ ϥΎϛ Ύϣ ϲϠΛϣϟ ΎϫΩΩέΗ Ω΍Ωίϳ ΎϣΩϧϋ ΔΟϭϣϟ΍ έΎηΗϧ΍ Δϋέγϟ :................................................................. 

2 ϪϳϠϋ ϥΎϛ Ύϣ ϲϠΛϣϟ ΎϫΩΩέΗ Ω΍Ωίϳ ΎϣΩϧϋ ΔΟϭϣ ϝϭρϟ -  :............................................................................... 
 

 

 

 

 

 

  fȜv ×=
 

:  ΙΩΣϳ ΍ΫΎϣ 

:  ϝϠϋ 

 ρΎηϧ 

45  cm 

40  cm 

f 

λ
 

V 

f
 

V 

λ
 

f 

λ
1

 

 ΕΎΟϭϣϟ΍ έΎηΗϧ΍ Δϋέγ
ϲΟϭϣϟ΍ ϝϭρϟ΍ϭ 

 ΕΎΟϭϣϟ΍ έΎηΗϧ΍ Δϋέγ
ΕΎΟϭϣϟ΍ ΩΩέΗϭ 

  ΔΟϭϣϟ΍ ΩΩέΗ
ϲΟϭϣϟ΍ ΎϬϟϭρ ΏϭϠϘϣϭ 

  ΔΟϭϣϟ΍ ΩΩέΗ
ϲΟϭϣϟ΍ ΎϬϟϭρϭ 

v 

f
 

λ
 

d 

t V 

d 

N Ȝ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................               وجيةĞركة اĜتابع خصائص ا 

 ϝΎΛϣ1:   ) ΎϫΩΩέΗ ΔϳΗϭλ ΔΟϭϣ Εόρϗ( 200 Hz ) Ϫϟϭρ ΏόϠϣ ( 80 m ) ϥϣί ϝϼΧ 0.25 s  : ΏγΣ΃ . ( 

΃  . ΔΟϭϣϟ΍ Δϋέγ (  

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

Ώ  . ΔΟϭϣϟ΍ ϝϭρ ( 

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

Ν ) ΔΟϭϣϟ΍ ΩΩέΗ ΢Αλ΃ ΍Ϋ· ΔΟϭϣϟ΍ ϝϭρ (( 400  Hz .  

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

 ϝΎΛϣ2:   : ΩΟϭ΃ ϡγέϟ΍ ϥϣ ΔοέόΗγϣ ΔΟϭϣϟ ϥϣίϟ΍ ϭ ΔΣ΍ίϹ΍ ΢οϭϳ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

 

 

 

 

 

 

 

1(  Γί΍ίΗϫϻ΍ Δόγ  ) ΓΩΣϭΑm ( .  
 .............................................................................................................................................................

2(. ϱέϭΩϟ΍ ϥϣίϟ΍  
 .............................................................................................................................................................

3(. ΩΩέΗϟ΍  
 .............................................................................................................................................................

4( Δϳϭ΍ίϟ΍ Δϋέγϟ΍.  
 .............................................................................................................................................................

5( . ϲΟϭϣϟ΍ ϝϭρϟ΍ 
 .............................................................................................................................................................

6(έΎηΗϧ΍ Δϋέγ  ΔΟϭϣϟ΍ . 
 .............................................................................................................................................................

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

  

y 

2 4 6 8 10 
t  

 80 cm 

  40  m 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................                         الصوت 
 اضطراب يتنقل في الوسط نتيجة اهتزازه                    

  

ارتداد الصوت عندما يقابل سطح عاكس                  

                       . Εϭλϟ΍ αΎϛόϧ΍ ΔΑέΟΗ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

 ) ωΎόηϟ΍ ( ΃AB ϝΛϣϳ ( ...............ϭ  ) ωΎόηϟ΍BC ϝΛϣϳ ( ............. 

 ) Ωϭϣόϟ΍ (ΏBD  ϝΛϣϳ ( ........................................................... 

 )  Δϳϭ΍ίϟ΍ ( Ω1ڧ  ϝΛϣΗ ( .......................................................... 

 )  Δϳϭ΍ίϟ΍ (˰ϫ2ڧ  ϝΛϣΗ ( .......................................................... 

 : αΎϛόϧϻ΍ ϲϧϭϧΎϗ έϛΫ΃ ( ϭ

1:  αΎϛόϧϼϟ ϝϭϷ΍ ϥϭϧΎϘϟ΍ -   ...................................................................................................................  

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

2: αΎϛόϧϼϟ ϲϧΎΛϟ΍ ϥϭϧΎϘϟ΍ -   ................................................................................................................... 

 : ϲϫ ϡΎγϗ΃ ΔΛϼΛ ϲϟ· ϝλΎϔϟ΍ ΢ργϟ΍ Ωϧϋ ΔϳΗϭλϟ΍ ΔϗΎρϟ΍ ϡγϘϧΗ **

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

                  

1. ΏηΧϟ΍ ϭ΃ ΩϳΩΣϟ΍ ΢ργ ϲϠϋ Εϭλϟ΍ ΕΎΟϭϣ  ρϭϘγ Ωϧϋ - 

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

2. εΎϣϘϟ΍ ϭ΃ ϑϭλϟ΍ ΢ργ ϲϠϋ Εϭλϟ΍ ΕΎΟϭϣ ρϭϘγ Ωϧϋ - 

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

 :  **

  نتيجة لانعكاس اĞوجات الصوتيةالأصليتكرار Ěاع الصوت                                   

**  ΙϳΣ )   v)      ................   ( t  )       ................ (  d   .......................   (

 : αϛΎϋ ΢ργ ϲϠϋ Εϭλϟ΍ ϯΩλ ΙϭΩΣ ( ϝϣ΍ϭϋ )  ρϭέη **

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

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

 

  

  

: ΙΩΣϳ ΍ΫΎϣ 

1Εϭλϟ΍ ϱΩλ - 

 ρΎηϧ 

2d 

t
 

V
 

V.t
2

1
d =
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

  

1ϥϋ ΎϬϟϭρ ϝϘϳ ΔϋΎϗ ϲϓ  Εϭλϟ΍ ϱΩλ ΙΩΣϳ ϻ -17  . έΗϣ 

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

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

    2ϡΩΧΗγϳ -Ε΍έηΣϟ΍ ΩΎϳρλ΍ ϲϓ Εϭλϟ΍ ϱΩλ εΎϔΧϟ΍   .

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

 ϝΎΛϣ1 : ) ϝϼΧ Ύϫ΍Ωλ ϝΑϘΗγϳϭ ΔϳΗϭλ ΕΎοΑϧ ϑϬϛ ϲϓ εΎϔΧ ϝγέϳ0.5 S) Εϭλϟ΍ Δϋέγ ΙϳΣ (340 m/s. ( 

 . εΎϔΧϟ΍ ϥϋ ϑϬϛϟ΍ έ΍ΩΟ ΩόΑ ΏγΣ΃            
............................................................................................................................................................ 

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

 

                                                             

                                   

1 . ΓέόϘϣ ϥ΍έΩΟΑ ΩΟΎγϣϟ΍ϭ ΓέϳΑϛϟ΍ ΕΎϋΎϘϟ΍ϭ  ΡέΎγϣϟ΍ ΩϳϭίΗ ϡΗϳ -
............................................................................................................................................................ 

2-  ϑϭλϟ΍ ϥϣ ΔϘΑρΑ Εϭλϟ΍ ΕΎϫϭϳΩϭΗγ΍ ϥ΍έΩΟ ϰρϐΗϭ΃εΎϣϘϟ΍  . 

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

3-  ΏΟϳ Εϭλϟ΍ ίϳϛέΗϟϻ·έόϘϣϟ΍ ΢ργϟ΍ ΔΣΎγϣ ίϭΎΟΗΗ  Ύϧϳόϣ ΍ΩΣ . 

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

  

  

               ΏϳΑρϟ΍ ϥΫ΃ ϰϟ· ΏϠϘϟ΍ ΕΎοΑϧ ϝϘϧ ϲϓ ΏϳΑρϟ΍ ΔϋΎϣγ ϡ΍ΩΧΗγ΍.  

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

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









2Εϭλϟ΍ ίϳϛέΗ - 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

3ΏϳΑΎϧϷΎΑ Εϭλϟ΍ ϝϘϧ - 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

: ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................                    انكسار الصوت 
                        في مسار Čتلفي الصوت  موجاتالتغيĢ čوسط čا بğالكثافة   عند انتقا  

                           

                       ΏϭϠρϣϟ΍ ϝϣϛ΍ ϝΑΎϘϣϟ΍ ϡγέϟ΍ ϲϓ:  

V1 )  ( ϲϫ   ....................................................              

)  ( V2  ϲϫ ...................................................              

 )  ݊(  ϲϫ ....................................................              

 ....................................................ϲϫ  ) ڧ  ( 

 ϝΎΛϣ1 : ) ρϭϘγ Δϳϭ΍ίΑ ˯Ύϣϟ΍ϭ ˯΍ϭϬϟ΍ ϥϳΑ ϝλΎϔϟ΍ ΢ργϟ΍ ϲϠϋ ΕρϘγ ˯΍ϭϬϟ΍ ϲϓ ΔϳΗϭλ ΔΟϭϣ13o  ϲϓ ΕέγϛϧΎϓ (

) έΎγϛϧ΍ Δϳϭ΍ίΑ ˯Ύϣϟ΍75o) ˯΍ϭϬϟ΍ ϲϓ Εϭλϟ΍ Δϋέγ ϥ΃ ΕϣϠϋ ΍Ϋ· (340 m/s . ˯Ύϣϟ΍ ϲϓ Εϭλϟ΍ Δϋέγ ΏγΣ΃ (

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

ϲϓ ωέγ΃ Εϭλϟ΍ ϥϭϛϳ Γέ΍έΣϟ΍ ΔΟέΩ αϔϧ Ωϧϋ ** ....................... ϡΛ ................................. ϡΛ .............................. 

 **  ϑϼΗΧΎΑ ˯΍ϭϬϟ΍ ϲϓ Εϭλϟ΍ έγϛϧϳ...................................   و   ............................. 

ϲϫ Εϭλϟ΍ Δϋέγ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ **  .......................  و  .........................  و............................   

  

                            ΏϭϠρϣϟ΍ ϝϣϛ΍ ϝΑΎϘϣϟ΍ ϡγέϟ΍ ϲϓ:  

1-  ϲϓ ϲΗϭλϟ΍ ωΎόηϟ΍ έΎγϣ ϝϣϛ΃ ϡγέϟ΍ . ϝΑΎϘϣϟ΍

2  ˮ  ϲΗϭλϟ΍ ωΎόηϠϟ ΙΩΣϳ ΍ΫΎϣ - ......................................................               

3 : έϳγϔΗϟ΍ -...................................................................................               

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

                          ΏϭϠρϣϟ΍ ϝϣϛ΍ ϝΑΎϘϣϟ΍ ϡγέϟ΍ ϲϓ:  

1-  ϲϓ ϲΗϭλϟ΍ ωΎόηϟ΍ έΎγϣ ϝϣϛ΃ ϡγέϟ΍ . ϝΑΎϘϣϟ΍

2  ˮ  ϲΗϭλϟ΍ ωΎόηϠϟ ΙΩΣϳ ΍ΫΎϣ - ......................................................               

3 : έϳγϔΗϟ΍ - ................................................................................... 

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

                           ΏϭϠρϣϟ΍ ϝϣϛ΍ ϝΑΎϘϣϟ΍ ϡγέϟ΍ ϲϓ:  

1-  ϲϓ ϲΗϭλϟ΍ ωΎόηϟ΍ έΎγϣ ϝϣϛ΃ ϡγέϟ΍ . ϝΑΎϘϣϟ΍

2  ˮ  ϲΗϭλϟ΍ ωΎόηϠϟ ΙΩΣϳ ΍ΫΎϣ - ...................................................... 

3 : έϳγϔΗϟ΍ -................................................................................... 

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

  
2

1

sin

sin

V

V
=

θ
φ

 

 ρΎηϧ 

 ρΎηϧ 

 ρΎηϧ 

˯΍ϭϫ 
݊ V1 

š 

˯Ύϣ  

V2 

 ρΎηϧ 

 ϥΧΎγ ˯΍ϭϫ

ΩέΎΑ ˯΍ϭϫ 

 

˯΍ϭϫ 

    ˯Ύϣ 

 

˯Ύϣ 

˯΍ϭϫ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

  

1. ( ˯΍ϭϬϟ΍ ϝΛϣ ) ΔϓΎΛϛ ϝϗ΃  ργϭ ϲϟ· ( ˯Ύϣϟ΍ ϝΛϣ ) ΔϓΎΛϛ έΑϛ΃ ργϭ ϥϣ Εϭλϟ΍ ϝϘΗϧ΃ ΍Ϋ· - 

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

2. ( ˯Ύϣϟ΍ ϝΛϣ ) ΔϓΎΛϛ έΑϛ΃ ργϭ ϲϟ· ( ˯΍ϭϬϟ΍ ϝΛϣ ) ΔϓΎΛϛ ϝϗ΃ ργϭ ϥϣ Εϭλϟ΍ ϝϘΗϧ΃ ΍Ϋ· - 

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

3 . ΔϓΎΛϛϟ΍ ϲϓ ϥϳϔϠΗΧϣ ϥϳργϭ ϥϳΑ ϝλΎϔϟ΍ ΢ργϟ΍ ϲϠϋ ˱ΎϳΩϭϣϋ Εϭλϟ΍ ρϘγ ΍Ϋ· - 

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

                              

1 -ϥϳργϭ ϥϳΑ Ύϫέϭέϣ Ωϧϋ ΔϳΗϭλϟ΍ ΕΎΟϭϣϟ΍ έΎγϛϧ΍ ΙϭΩΣ . 

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

2 ϝϳϠϟ΍ ϲϓ Ε΍έΎϳγϟ΍ ϥϣ έΩΎλϟ΍ Εϭλϟ΍ ωΎϣγ -ϭέΎϬϧϟ΍ ϲϓ ϪϋΎϣγ ϡΩϋ . 

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

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

3 -. νέϷ΍ ΢ργΑ ρϳΣϳ ϱΫϟ΍ ˯΍ϭϬϟ΍ ϲϓ Εϭλϟ΍ έΎγϛϧ΍ ΓέϫΎυ ΙΩΣΗ 

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

                               ϝΑΎϘϣϟ΍ ϝϛηϟ΍: ΔϳΗϭλϟ΍ ΕΎΟϭϣϟ΍ ι΍ϭΧ ϱΩΣ΍ ΢οϭϳ  

  ΔϳλΎΧϟ΍ ϡγ΃ ( ΃..........................  

  ϑϼΗΧ΍ ΏΑγΑ ΓέϫΎυϟ΍ ϩΫϫ ΙΩΣΗ ( Ώ..................   ˯΍ϭϬϟ΍ ΕΎϘΑρ ϥϳΑ 

ϲϓ ϲϟϭϷ΍ ΔϟΎΣϟ΍ ΙΩΣΗ ( Ν ...............   ΔϳϧΎΛϟ΍ ΔϟΎΣϟ΍ ΙΩΣΗϭ..............   

( Ω    ΔϟΎΣϟ΍ ϲϓ ΓΩϳόΑϟ΍ Ε΍ϭλϷ΍ ωΎϣγ ϊϳρΗγϧ.................................  

 

  

 

 

 

 

 

 

 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

:  ΙΩΣϳ ΍ΫΎϣ 

 ρΎηϧ 

1 

2 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................                   التداخل في الصوت 
                                   عبور اĞوجات نقطة ما ثم تستعيد كل موجة شكلها وتكمل في الاĒاه الذي تسلكه 

                                   نقطة تتجمع فيها اĞوجات ذات النوع الواحد وتعą بدون أن تتأثر  

 ϥϳϋϭϧ ϥϣ ϥΎΗΟϭϣϟ΍ ΕϧΎϛ ΍Ϋ· Ώϛ΍έΗϟ΍ ΃ΩΑϣ ϖϘΣΗϳ ϻ ** ............................ 

             ϯέΧ΃ Ε΍ϭλ΃ ϊϣ ϊρΎϘΗ ϪΗϭλ ϥ΃ ϥϣ ϡϏέϟΎΑ ΡϭοϭΑ ιΧη ωΎϣγ ϥϛϣϳ.  

............................................................................................................................................................

                            ا ظاهرةğموعة موجات من نوع واحد وĠ čاكب بĈددنفس الĈال

αϔϧ ΔϠΧ΍ΩΗϣϟ΍ ΕΎΟϭϣϠϟ ϥϭϛϳ ϥ΃ ΩΑϻ έϣΗγϣϭ ΢ο΍ϭ ϝΧ΍ΩΗ ρϣϧ ϰϠϋ ϝϭλΣϠϟ ** ............... 
  

ΔϧέΎϘϤϟ΍ ϪΟϭ ϲ΋ΎϨΒϟ΍ ϞΧ΍ΪΘϟ΍ ϲϣΪϬϟ΍ ϞΧ΍ΪΘϟ΍ 

ϒϳήόΘϟ΍ وجات بعضها البعضĞوجات بعضها البعض تداخل تدعم اĞتداخل تلغي ا 

  ΙΪΤϳ ϰΘϣ
  .........................................................
.......................................................... 

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

 ϞϜθϟ΍

 

 

 

 ΔϴϠϜϟ΍ Δόδϟ΍
 ΎϤϬϟ ϦϴΘΟϮϤϟ
 Δόδϟ΍ βϔϧ 

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

  ήϴδϤϟ΍ ϕήϓλnS =∆ 

2
)12(
λ

+=∆ nS
 

  ΕΎΟϮϤϟ΍ ωϮϧ
 ΔϠΧ΍ΪΘϤϟ΍

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

                        . ΕΎΟϭϣϟ΍ ϝΧ΍ΩΗ ΢οϭϳ ϲϟΎΗϟ΍ ϝϛηϟ΍ 

 
 

 

1 ϝΧ΍ΩΗϟ΍ ωϭϧ - ............................................... 

2˯ΎϘΗϟ΍ ΔΟϳΗϧ ΙΩΣϳ -  ......................................                    

3  ϱϭΎγΗ ΔϳϠϛϟ΍ ΔΣ΍ίϹ΍ ϥϭϛΗ - ........................     

          ϲϟ· ϱΩ΅ϳϭ.......................................... 

4 ϪΛϭΩΣ ρϭέη - ......................................... 

 
 

 

 ϝΧ΍ΩΗϟ΍ ωϭϧ - ............................................... 

2˯ΎϘΗϟ΍ ΔΟϳΗϧ ΙΩΣϳ -  ......................................                    

3  ϱϭΎγΗ ΔϳϠϛϟ΍ ΔΣ΍ίϹ΍ ϥϭϛΗ - ........................     

          ϲϟ· ϱΩ΅ϳϭ.......................................... 

4 ϪΛϭΩΣ ρϭέη - ......................................... 

  

  

  

 ρΎηϧ 

: ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

                         . ΕΎΟϭϣϟ΍ ϲϓ ϝΧ΍ΩΗϟ΍ ΓέϫΎυ ΢οϭϳ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ 

 

 

 ϝΧ΍ΩΗϟΎΑ ωϭϧϟ΍ ΍Ϋϫ ϲϣγϳ ( ΃.............. Ϫϳϓ ϥϭϛΗϭ  ΕΎΟϭϣϟ΍.............  έϭρϟ΍ ϲϓ Ϫϧϋ ΞΗϧϳϭ   ΙϭΩΣ...........  ΕΎΟϭϣϠϟ 

 ωϭϧϟ΍ ΍ΫϬϟ έϳγϣϟ΍ ϕέϓ ΏΎγΣϟ ϡΩΧΗγϣϟ΍ ϥϭϧΎϘϟ΍ (Ώ..................... 
   

                        . ΕΎΟϭϣϟ΍ ϲϓ ϝΧ΍ΩΗϟ΍ ΓέϫΎυ ΢οϭϳ :  ϝΑΎϘϣϟ΍ ϝϛηϟ΍ 

 

 

 ϝΧ΍ΩΗϟΎΑ ωϭϧϟ΍ ΍Ϋϫ ϲϣγϳ ( ΃.............. Ϫϳϓ ϥϭϛΗϭ  ΕΎΟϭϣϟ΍..............  έϭρϟ΍ ϲϓ Ϫϧϋ ΞΗϧϳϭ   ΙϭΩΣ..........  ΕΎΟϭϣϠϟ 

 ωϭϧϟ΍ ΍ΫϬϟ έϳγϣϟ΍ ϕέϓ ΏΎγΣϟ ϡΩΧΗγϣϟ΍ ϥϭϧΎϘϟ΍ (Ώ...................... 
  

 ϝΎΛϣ1   ) ΔρϘϧϟ΍ Ωϧϋ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ  :a Δϋέγ ΕϣϠϋ ΍Ϋ· . ϝΧ΍ΩΗϟ΍ ΙΩΣϳ (  

 ) ˯΍ϭϬϟ΍ ϲϓ Εϭλϟ΍             340 m/s )  ΩΩέΗϟ΍ϭ ( 170 Hz : ΏγΣ΃ . ( 

. έΩΎλϟ΍ ΕϭλϠϟ  ϲΟϭϣϟ΍ ϝϭρϟ΍ ( ΃ 

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

 . ϲϧΎΛϟ΍ ϲ΋ΎϧΑϟ΍ ϝΧ΍ΩΗϟ΍ ΙΩΣ ΍Ϋ· ϥϳέΩλϣϟ΍ ϥϳΑ έϳγϣϟ΍ ϕέϓ (Ώ

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

 . ϲϧΎΛϟ΍ ϲϣΩϬϟ΍ ϝΧ΍ΩΗϟ΍ ΙΩΣ ΍Ϋ· ϥϳέΩλϣϟ΍ ϥϳΑ έϳγϣϟ΍ ϕέϓ (Ν
 ............................................................................................................................................................ 

 ϝΎΛϣ2  ) ϱϭΎγϳ ΕϭλϠϟ ϥϳέΩλϣ ϥϣ έΩΎλϟ΍ ΕϭλϠϟ ϲΟϭϣϟ΍ ϝϭρϟ΍ ϥ΃ ΕϣϠϋ ΍Ϋ· :4 m  . ( 

) ϱϭΎγϳ ΎϣϬϧϳΑ έϳγϣϟ΍ ϕέϓ ϥΎϛ ΍Ϋ· ϝΧ΍ΩΗϟ΍ ωϭϧ ΩΩΣ ( ΃ 8 m  . (

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

) ϱϭΎγϳ ΎϣϬϧϳΑ έϳγϣϟ΍ ϕέϓ ϥΎϛ ΍Ϋ· ϝΧ΍ΩΗϟ΍ ωϭϧ ΩΩΣ (Ώ 10 m  . (

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

 ϝΎΛϣ3 :  ΎϬΗόγ ΔΟϭϣ(0.75) mϪΗόγ ϱέΧ΃ ΔΟϭϣϟ ϲΟϭϣϟ΍ ϝϭρϟ΍ ϱϭΎγϳ ϲΟϭϣϟ΍ ΎϬϟϭρϭ (0.5) m  : ΏγΣ΃.

ΏγΣ΃ ( ΃ ϲ΋ΎϧΑ ϝΧ΍ΩΗ ΎϬϳϓ ΙΩΣϳ ΔρϘϧ Ωϧϋ ΔϠλΣϣϟ΍ ΔΣ΍ίϹ΍  .

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

ΏγΣ΃ (Ώ ϝΧ΍ΩΗ ΎϬϳϓ ΙΩΣϳ ΔρϘϧ Ωϧϋ ΔϠλΣϣϟ΍ ΔΣ΍ίϹ΍ ϲϣΩϫ . 

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

 ρΎηϧ 

 ρΎηϧ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................                     حيود الصوت 
                        وجيĞا اğة بالنسبة لطوČوجات حول حافة حادة أو عند نفاذها من فتحة صغĞناء اĥظاهرة ا

ΔΣΗϔϟ΍ ωΎγΗ΃ ϥΎϛ ΎϣϠϛ ΕΎΟϭϣϟ΍ ˯ΎϧΣϧ΍ Ω΍Ωίϳ ** ........................... ϲΟϭϣϟ΍ ϝϭρϟ΍  

                 ( ρ΋ΎΣ ) ίΟΎΣ Ϫϧϋ ϙϠλϔϳ Εϭλ ωΎϣγ ϙϧϛϣϳ 

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

                         . ΔϳΗϭλϟ΍ ΕΎΟϭϣϟ΍ έϫ΍ϭυ ϱΩΣ΍ ΢οϭϳ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍

. ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ ΔΣΗϔϟ΍ ϥϣ Ύϫέϭέϣ ΩόΑ ΔϳΗϭλϟ΍ ΕΎΟϭϣϟ΍ έΎγϣ ϝϣϛ΃ ( ΃ 

 ΓέϫΎυϟ΍ ϩΫϫ ϲϣγΗ ( Ώ   .........................................  

 ΔΣΗϔϟ΍ ωΎγΗ΍ ϥΎϛ ΎϣϠϛ ΎΣϭοϭ ΓέϫΎυϟ΍ Ω΍ΩίΗ ( Ν.............ϲΟϭϣϟ΍ ϝϭρϟ΍  

     
                           . ϥϳΗΣΗϓ ϲϓ ΔϳΗϭλϟ΍ ΕΎΟϭϣϟ΍ έϭέϣ ΢οϭϳ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ 

 

ΔϧέΎϘϤϟ΍ ϪΟϭ ΕϮμϟ΍ ϞΧ΍ΪΗ ΕϮμϟ΍ ΩϮϴΣ 

 ˱ΎϴϠϤϋ ΓήϫΎψϟ΍ ΢ϴοϮΗ............................................ ................................................ 

 
 

 

 

 

 

 

  

 
 

 

   : ΔυΣϼϣϟ΍...................................................... 

  : ΝΎΗϧΗγϻ΍ .......................................................

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

 

 

 

 

 

  : ΔυΣϼϣϟ΍ ........................................................ 

 : ΝΎΗϧΗγϻ΍  .......................................................  

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

  

 ρΎηϧ 

 ρΎηϧ 

: ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................              ( الساكنة ) وقوفةĞوجات اĞا 

  في الĈدد والسعة ةموجات تنشأ من تراكب قطارين من اĞوجات متماثل                                           
 يسČان باĒاهč متعاكسč                                        و

 
  

 ϝΛϣϳ ϝϛηϟ΍ ΩϠϳϣ ΔΑέΟΗ :

 
 

   ΔϧΎϧέϟ΍ Δϛϭηϟ΍ ϕέρ Ωϧϋ ΔϧϭϛΗϣϟ΍ ΕΎΟϭϣϟ΍ ωϭϧ ( ΃............................................ 

 ) ΔρϘϧϟ΍ (ΏA (   ϲϣγΗ....................   ϥϭϛΗ Γί΍ίΗϫϻ΍ Δόγ ΙϳΣ........................   

 ) ΔρϘϧϟ΍ (ΝB (   ϲϣγΗ....................    ϥϭϛΗ Γί΍ίΗϫϻ΍ Δόγ ΙϳΣ........................  

 ) ϥϳΗρϘϧϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ ( ΩA )  ϥϳΗρϘϧϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ ϭ΃  ( B  (  ϝΛϣΗ............................................................ 

 ) έΗϭϟ΍ ϝϭρ ΏΎγΣϟ ( ˰ϫL (  ) ϰΟϭϣϟ΍ ϝϭρϟ΍ ΔϟϻΩΑȜ ) ΕΎϋΎρϘϟ΍ ΩΩϋϭ ( n (  : Δϗϼόϟ΍ ϡΩΧΗγϧ........................ 

 ) ϰΟϭϣϟ΍ ϝϭρϟ΍ ΏΎγΣϟ ( ϭȜ ) έΗϭϟ΍ ϝϭρ ΔϟϻΩΑ  ( L (  ) ΕΎϋΎρϘϟ΍ ΩΩϋϭn (  : Δϗϼόϟ΍ ϡΩΧΗγϧ........................ 

) ϰΟϭϣϟ΍ ϝϭρϟ΍ ϖΑΎγϟ΍ ϝϛηϟ΍ ϥϣ ( ϱ Ȝ  ϱϭΎγϳ ( ....................................... 

 ΔϧέΎϘϣϟ΍ ϪΟϭ ϥρΑϟ΍ ΓΩϘόϟ΍

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

 

  . ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ 

 : ϥϣ ˱ϼϛ ϑέϋ 

*  ) Δϓϭϗϭϣϟ΍ ΔΟϭϣϟ΍ ϝϭρ ϊΑέ ( ¼ Ȝ:    .................................................................................................. 

 ) Δϓϭϗϭϣϟ΍ ΔΟϭϣϟ΍ ϝϭρ ϑλϧ * ( ½ Ȝ: ................................................................................................. 

 ) Δϓϭϗϭϣϟ΍ ΔΟϭϣϟ΍ ϝϭρ * ( Ȝ:  .............................................................................................................  

 

  

 ρΎηϧ 

 ρΎηϧ 

B 

A 

= 2.5 m  

ΔϧΎϧέ Δϛϭη 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

 

 

*  ΔϳγΎγϷ΍ Δϣϐϧϟ΍:    ......................................................................................................................... 

: ΔϳϘϓ΍ϭΗϟ΍ ΕΎϣϐϧϟ΍ *  .........................................................................................................................                  

  

1 . ΓίΗϬϣϟ΍ έΎΗϭϷ΍ ϲϓ Δϓϭϗϭϣϟ΍ ΕΎΟϭϣϟ΍ ϥϭϛΗΗ -

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

2 . ϡγϻ΍ ΍ΫϬΑ ΔϧϛΎγϟ΍ ΕΎΟϭϣϟ΍ ϲϣγΗ -
............................................................................................................................................................ 

3 - έΩλϳ ΎϣΩϧϋ ΩΩέΗ ϝϗ΍ έΗϭϟ΍ έΩλϳϪΗϣϐϧ ΔϳγΎγϷ΍ . 

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

   ϝΎΛϣ1:  ) Ϫϟϭρ ϝΑΣ ίΗϫ΍ 300 cm) ΩΩέΗϟ΍ ϥΎϛ ΎϣΩϧϋ ΕΎϋΎρϗ ΙϼΛ ϲϓ ΍ί΍ίΗϫ΍ (   60 Hz: ΏγΣ΃ . (       

  ϲΟϭϣϟ΍ ϝϭρϟ΍ ( ΃.   

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

 . ϝΑΣϟ΍ ϲϓ ΔΟϭϣϟ΍ έΎηΗϧ΍ Δϋέγ ( Ώ
............................................................................................................................................................ 

 ϝΎΛϣ2:   ) Ϫϟϭρ έΗϭ1.5 m ) ϥϣ Δϧϭϛϣ Δϓϭϗϭϣ ΔΟϭϣ ϪϳϠϋ ΕΩϟϭΗ (  7) ΕΎΟϭϣϟ΍ Δϋέγϭ ΩϘϋ ( 12 m/s  . ( 

. έΗϭϟ΍ ϲϓ ΔΛΩΎΣϟ΍ ΔΟϭϣϟ΍ ϝϭρ ΏγΣ΃ ( ΃ 

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

( ΏΏγΣ΃  Δϣϐϧϟ΍ ΩΩέΗ ΓέΩΎλϟ΍.  

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

. ΓέΩΎλϟ΍ Δϣϐϧϟ΍ ωϭϧ ΩΩΣ ( Ν 

 Δϣϐϧϟ΍ ωϭϧ ϡγέϟ΍
 ΕΎϋΎρϘϟ΍ ΩΩϋ

 )n ( 

 ΩΩέΗϟ΍

) f ( 

 έΗϭϟ΍ ϝϭρ

2

λn
L = 

 ϲΟϭϣϟ΍ ϝϭρϟ΍

n

L2
=λ 

 

 

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

 التوافقية الأولي 
 

 

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

 التوافقية الثانية 
 

 

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

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

 ΎΗϟ΍έΦϳ: ......../........./.................          ( Ĉالصنوم ) ستعرضةĞاهتزاز الأوتار ا 
 

            

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

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

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

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

  
1 ) έΗϭϟ΍ ϝϭρ -L: (       

  ΏγΎϧΗϳ έΗϭϟ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ **.....................    έΗϭϟ΍ ϝϭρ ϊϣ  

  ΏγΎϧΗϳ έΗϭϟ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ **.....................    έΗϭϟ΍ ϝϭρ ΏϭϠϘϣ ϊϣ  

 : ˰˰Α ϝΛϣΗ έΗϭϟ΍ ϝϭρϭ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ ϥϳΑ Δϗϼόϟ΍ **.....................    
 
 2 ) έΗϭϟ΍ ϲϓ Ωηϟ΍ Γϭϗ -T: (   

  ΏγΎϧΗϳ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ **   ...........  έΗϭϟ΍ ϲϓ Ωηϟ΍ ΓϭϘϟ ϲόϳΑέΗϟ΍ έΫΟϟ΍ ϊϣ 

 :  ˰˰Α ϝΛϣΗ Ωηϟ΍ Γϭϗ ϭ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ ϥϳΑ Δϗϼόϟ΍ **.....................    

έΗϭϟ΍ ϲϓ ΔϘϠόϣϟ΍ ΔϠΗϛϟ΍ ΔϟϻΩΑ Ωηϟ΍ Γϭϗ ΏΎγΣϟ **Δϗϼόϟ΍ ϡΩΧΗγϧ  : .....................      
3) έΗϭϟ΍ ϥϣ ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛ -µ: (  

  ΏγΎϧΗϳ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ ** ............  ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛϟ ϲόϳΑέΗϟ΍ έΫΟϟ΍ ϊϣ 

  ΏγΎϧΗϳ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ **................   ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛ έΫΟ ΏϭϠϘϣ ϊϣ 

 : ˰˰Α ϝΛϣΗ ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛϭ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ ϥϳΑ Δϗϼόϟ΍ **................... 

 έΗϭϟ΍ ΔϠΗϛ ΔϟϻΩΑ ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛ ΏΎγΣϟ **Δϗϼόϟ΍ ϡΩΧΗγϧ:  .....................    

                                  
1 ϲϠΛϣϠϟ έΗϭϟ΍ ϝϭρ Ω΍ί ΍Ϋ· ίΗϬϣϟ΍ έΗϭϟ΍ ΩΩέΗϟ -. 
 ............................................................................................................ 
2 . ϝΎΛϣ΃ ΔόΑέ΃ ϲϟ· Ωηϟ΍ Γϭϗ ΕΩ΍ί ΍Ϋ· ίΗϬϣϟ΍ έΗϭϟ΍ ΩΩέΗϟ -

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

3 . ϪϳϠϋ ΕϧΎϛ Ύϣ ϊΑέ ϲϟ· ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛ ΕϠϗ ΍Ϋ· ίΗϬϣϟ΍ έΗϭϟ΍ ΩΩέΗϟ -
............................................................................................................ 

4 .ϊΑέϟ΍ ϲϟ· Ωηϟ΍ Γϭϗ ΕϠϗϭ ϝΎΛϣ΃ ΔόΑέϷ ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛ ΕΩ΍ί ΍Ϋ· έΗϭϟ΍ ΩΩέΗϟ -
............................................................................................................  

: ίΗϬϣϟ΍ έΗϭϟ΍ ϥϣ ΓέΩΎλϟ΍ Δϣϐϧϟ΍ ΩΩέΗ ΏΎγΣϟ ΔϳοΎϳέ Δϗϼϋ ΝΎΗϧΗγ΍ 

: ΙΩΣϳ ΍ΫΎϣ 

: έΗϭϟ΍ ϥϣ ΓέΩΎλϟ΍ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ ϲϠϋ ΓέΛ΅ϣϟ΍ ϝϣ΍ϭόϟ΍ 
 

f 

L
 

 έΗϭϠϟ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ
έΗϭϟ΍ ϝϭρϭ 

f 

L

1
 

 έΗϭϠϟ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ
έΗϭϟ΍ ϝϭρ ΏϭϠϘϣϭ 

f 

µ

 έΗϭϠϟ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ
έΗϭϟ΍ ϥϣ ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛ έΫΟϭ 

f 

T

 έΗϭϠϟ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ
έΗϭϟ΍ Ωη ΓϭϘϟ ϲόϳΑέΗϟ΍ έΫΟϟ΍ϭ 

f 

µ
1

 
 έΗϭϠϟ ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ

ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛ έΫΟ ΏϭϠϘϣϭ 
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            ΓΩΎϣϟ΍ ωϭϧ αϔϧ ϥϣ ϊϳϓέϟ΍ έΗϭϟ΍ ϥϣ ΩΩέΗ ϝϗ΃ ˱ΎΗϭλ έΩλϳ ϙϳϣγϟ΍ έΗϭϟ΍

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

 ϝΎΛϣ1:    ) Ϫϟϭρ έΗϭ0.8 m) ϪΗϠΗϛϭ  ( 2 g  ϩΩη ϡΗϳϭ ( ΓϭϘΑ ) Ύϫέ΍ΩϘϣ 64 N: ΏγΣ΃ . (        

 ΃έΗϭϟ΍ ϥϣ ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛ (.   

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

Ώ . ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ ( 
............................................................................................................................................................. 

 . ϲϟϭϷ΍ ΔϳϘϓ΍ϭΗϟ΍ Δϣϐϧϟ΍ ΩΩέΗ ( Ν 

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

 . ΔϳϧΎΛϟ΍ ΔϳϘϓ΍ϭΗϟ΍ Δϣϐϧϟ΍ ΩΩέΗ (Ω 

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

   ϝΎΛϣ2: έΗϭ ϝΗϛ  ϝ΍ϭρϷ΍ ΓΩΣϭ Γ)0.04 kg/m (   ϩΩη ϡΗϳϭΓϭϘΑ ) 16 N (  .΃ έΗϭϟ΍ ϲϓ ΕΎΟϭϣϟ΍ Δϋέγ ΏγΣ. 

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

 ϝΎΛϣ3:   ) Ϫϟϭρ έΗϭ έΩλϳ50 cm ) ΎϫΩΩέΗ Δϣϐϧ ( 500 Hz ) Ϫϟϭρ ΢Αλϳ ΎϣΩϧϋ ϩΩΩέΗ ΏγΣ΃ ( 100 cm(  .  

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

 ϝΎΛϣ4 :  Ωηϟ΍ Γϭϗϭ ϝϭρϟ΍ ϲϓ ϥΎϳϭΎγΗϣ ϥ΍έΗϭ ΙϳΣϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛέΗϭϠϟ  ΍ϝϭϷ( 0.54 ) kg/m   

           ϲϧΎΛϟ΍ έΗϭϠϟϭ( 0.24 ) kg/m  ϝϭϷ΍ έΗϭϟ΍ ΩΩέΗ ϥΎϛϭ ( 200 ) Hz ΏγΣ΃ .  ϲϧΎΛϟ΍ έΗϭϟ΍ ΩΩέΗ . 

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

 ϝΎΛϣ 5 : ϝϛηϟ΍ ϲϓ ΔϠΗϛΑ ΩϭΩηϣ έΗϭ ( 18 ) kg  ΓΩΣϭ ΔϠΗϛϭ ϝ΍ϭρϷ΍ϥϣϩ ( 0.05) kg/m  Ϫϟϭρϭ( 0.5 ) m . 

ΩΩΣ ( ΃ ΓΩϟϭΗϣϟ΍ ΔΟϭϣϟ΍ ωϭϧ ϪΑ  .

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

. έΗϭϟ΍ ϲϓ Ωηϟ΍ Γϭϗ ΏγΣ΃ (Ώ                                     

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

. ϲγΎγϷ΍ έΗϭϟ΍ ΩΩέΗ ΏγΣ΃ (Ν 

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

 
 

: ϝϠϋ 
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ΎΗϟ΍έΦϳ: ......../........./.................                   وائيةğالأعمدة ا 

                      . Ϫϳϓέρ ΩΣ΃ ϥϣ ϖϠϐϣ ϲ΋΍ϭϫ Ωϭϣϋ Δϫϭϓ Ωϧϋ ΓίΗϬϣ ΔϧΎϧέ Δϛϭη ϊοϭ ϡΗϳ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

 ˮ ϲϠϋ΃ ϲϟ· ( ϲ΋΍ϭϬϟ΍ Ωϭϣόϟ΍ ) ΔΑϭΑϧϷ΍ ϙϳέΣΗ Ωϧϋ ΔϧΎϧέϟ΍ Δϛϭηϟ΍ ϥϋ ΊηΎϧϟ΍ ΕϭλϠϟ ΙΩΣϳ ΍ΫΎϣ ( ΃ 

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

 (ΏΔϧϭϛΗϣϟ΍ ΕΎΟϭϣϟ΍ ωϭϧ Ύϣ ˮ 
.............................................................................................................................. 

Ν ˮ ΓέϫΎυϟ΍ ϩΫϫ ϲϣγΗ ΍ΫΎϣ (

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

Ω  ˮ ΓέϫΎυϟ΍ ϩΫϬϟ ϙέϳγϔΗ Ύϣ (

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

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

اهتزاز جزيئات الوسط بسعة عظمى نتيجة تأثرها đصدر يهتز بĈدد يساوى أحد ترددات                            

                                النغمة الأساسية أو التوافقية
         

1 . Δϳ΋΍ϭϬϟ΍ ΓΩϣϋϷ΍ ϲϓ  ϥϳϧέ ΙϭΩΣ -

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

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

2ΙϭΩΣ -ΓέϫΎυ ϲϓ Εϭλϟ΍ ϲϓ ΔϳϭϘΗ  ϝ΍ . Δϳ΋΍ϭϬϟ΍ ΓΩϣϋϷ΍ ϲϓ ϥϳϧέ
 .............................................................................................................................................................

3 . ϥρΑ ϥϭϛΗϳ ΡϭΗϔϣϟ΍ ϑέρϟ΍ Ωϧϋ ΎϣϧϳΑ ΓΩϘϋ ϲ΋΍ϭϬϟ΍ Ωϭϣόϟ΍ ϲϓ ϖϠϐϣϟ΍ ϑέρϟ΍ Ωϧϋ ϥϭϛΗϳ -

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

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

4 . ( Φϔϧϟ΍ Εϻ΁ ) ϲϧϭϏέϷ΍ ΏϭΑϧϷ΍ ϲϓ Δϣϐϧϟ΍ ωϭϧ έϳϐΗ -

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

                         . ϲ΋΍ϭϫ Ωϭϣϋ Δϫϭϓ Ωϧϋ ΓίΗϬϣ ΔϧΎϧέ Δϛϭη ϊοϭ ϡΗϳ ΎϣΩϧϋ 

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

ΔϧέΎϘϤϟ΍ ϪΟϭ ϖϠϐϤϟ΍ ϲ΋΍ϮϬϟ΍ ΩϮϤόϟ΍ ΡϮΘϔϤϟ΍ ϲ΋΍ϮϬϟ΍ ΩϮϤόϟ΍ 
ϒϳήόΘϟ΍ عمود هوائي مغلق من طرف ومفتوح من الطرف الأخر čعمود هوائي مفتوح من الطرف 

  

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

 ρΎηϧ 

: ΙΩΣϳ ΍ΫΎϣ 
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 أ ) الرنč في الأعمدة اğوائية اĞغلقة :

ΔϧέΎϘϤϟ΍ ϪΟϭ ΔϴγΎγϷ΍ ΔϤϐϨϟ΍ ϲϟϭϷ΍ ΔϴϘϓ΍ϮΘϟ΍ ΔϴϧΎΜϟ΍ ΔϴϘϓ΍ϮΘϟ΍ 

ϞϜθϟ΍ 

 

 

 

 

 

 
 

Ϧϴϧήϟ΍ ΔΒΗέ ......................... ......................... ......................... 

 )  ϲ΋΍ϮϬϟ΍ ΩϮϤόϟ΍ ϝϮρL(  ......................... ......................... ......................... 

)  ϲΟϮϤϟ΍ ϝϮτϟ΍ Ȝ ( ......................... ......................... ......................... 

ΔϤϐϨϟ΍ ΩΩήΗ)   f(  

4L

V
)12( += nf 

n = 0 ,1,2,3,... 

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

ΓΪϤϋϷ΍ ϝϮρ ϦϴΑ ΔΒδϨϟ΍   

ΓέΩΎμϟ΍ Ε΍ΩΩήΘϟ΍ ϦϴΑ ΔΒδϨϟ΍   
     

   ϝΎΜϣ1 :  ) Ϫϟϭρ ϖϠϐϣ ϲ΋΍ϭϫ Ωϭϣϋ17 cm  . ϝϛηϟΎΑ Ύϣϛ  ΩΩέΗϟ΍ ΔϟϭϬΟϣ Δϛϭη ϊϣ  Δϣϐϧ έΩλϳ ( 

 ) ˯΍ϭϬϟ΍ ϲϓ Εϭλϟ΍ Δϋέγ ϥ΃ ΕϣϠϋ ΍Ϋ·   340  m/s   : ΏγΣ΃ . (  

 . ΓέΩΎλϟ΍ ΔΟϭϣϟ΍ ϝϭρ ( ΃

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

 .  ΔϧΎϧέϟ΍ Δϛϭηϟ΍ ΩΩέΗ ( Ώ
............................................................................................................................................................. 

 ϝΎΜϣ2:   ) Ϫϟϭρ ϝϔϘϣ ϲ΋΍ϭ˰ϫ Ωϭ˰ϣϋcm 100 ϝϛηϟ΍ ϲϓ Ύϣϛ ΔϧΎϧέϟ΍ Δϛϭ˰ηϟ΍ ϊϣ ˱Ύϧϳϧέ ΙΩ˰Σϳ (   

             Δϋέγ ΙϳΣ  ˯΍ϭϬϟ΍ ϲϓ Εϭλϟ΍m/s ) 340 : ΏγΣ΍ . (  

. ΓέΩΎλϟ΍ Δϣϐϧϟ΍ ϡγ΃ϭ ΙΩΎΣϟ΍ ϥϳϧέϟ΍ ΔΑΗέ ( ΃   
......................................................................................................................... 

ΏΓέΩΎλϟ΍ ΔΟϭϣϟ΍ ϝϭρ  (.  

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

Ν. έΩΎλϟ΍ ϥϳϧέϟ΍ ΩΩέΗ  ( 

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

100 cm 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................                 وائيةğتابع الأعمدة ا 

 ب ) الرنč في الأعمدة اğوائية اĞفتوحة :

 ΔϧέΎϘϣϟ΍ ϪΟϭΔϴγΎγϷ΍ ΔϤϐϨϟ΍ ϲϟϭϷ΍ ΔϴϘϓ΍ϮΘϟ΍ ΔϴϧΎΜϟ΍ ΔϴϘϓ΍ϮΘϟ΍ 

 ϝϛηϟ΍

 

 

 

 

 

  

Ϧϴϧήϟ΍ ΔΒΗέ    

 )  ϲ΋΍ϮϬϟ΍ ΩϮϤόϟ΍ ϝϮρL(     

)  ϲΟϮϤϟ΍ ϝϮτϟ΍ Ȝ (    

ΔϤϐϨϟ΍ ΩΩήΗ)   f(  

2L

nV
=f 

n = 1,2,3,... 

   

ΓΪϤϋϷ΍ ϝϮρ ϦϴΑ ΔΒδϨϟ΍  

ΓέΩΎμϟ΍ Ε΍ΩΩήΘϟ΍ ϦϴΑ ΔΒδϨϟ΍  
     

 

 

 

 

ΔϧέΎϘϣϟ΍ ϪΟϭ  ΔϘϠϐϣ Δϳ΋΍ϭϫ ΓΩϣϋ΃ ΔΣϭΗϔϣ Δϳ΋΍ϭϫ ΓΩϣϋ΃

 
ϥϳϧέϟ΍ ϡγέ ϝϭϷ΍ 

 

 

 

 

 

 ϲ΋΍ϭϫ Ωϭϣϋ έλϗ΃ ϝϭρ  

 Δϳ΋΍ϭϬϟ΍ ΓΩϣϋϷ΍ ϝ΍ϭρ΃ ϥϳΑ ΔΑγϧϟ΍  
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

  ϝΎΜϣ 1 ) ϥ΍ΪόΒΗ ϥΎΗΪϘϋ ϪϠΧ΍Ω ΖϧϮϜΗ  ΡϮΘϔϣ ϲ΋΍Ϯϫ ΩϮϤϋ : 33 cm  ΔϟϮϬΠϣ ΔϛϮη ϊϣ  ΔϤϐϧ έΪμϳ ΎϤϬπόΑ Ϧϋ ( 

 . ΩΩήΘϟ΍               ) ˯΍ϭϬϟ΍ ϲϓ Εϭλϟ΍ Δϋέγ ϥ΃ ΕϣϠϋ ΍Ϋ·338  m/s: ΏγΣ΃ . (   

 ΃ (ΙΩΎΣϟ΍ ϥϳϧέϟ΍ ΔΑΗέ  ΓέΩΎλϟ΍ Δϣϐϧϟ΍ ϡγ΃ϭ .

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

Ώ ϝϭρ ( ϲ΋΍ϭϬϟ΍ Ωϭϣόϟ΍ .

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

Ν . ΔϧΎϧέϟ΍ Δϛϭηϟ΍ ΩΩέΗ (
............................................................................................................................................................. 

 ϝΎΜϣ 2 :  ) Ϫϟϭρ  ΡϭΗϔϣ ϲ΋΍ϭϫ Ωϭϣϋ102 cm . ϝϛηϟΎΑ Ύϣϛ ΩΩέΗϟ΍ ΔϟϭϬΟϣ Δϛϭη ϊϣ Δϣϐϧ έΩλϳ (  

   ) ˯΍ϭϬϟ΍ ϲϓ Εϭλϟ΍ Δϋέγ ϥ΃ ΕϣϠϋ ΍Ϋ·340  m/s: ΏγΣ΃ . (    

 ΃ . ΓέΩΎλϟ΍ ΔΟϭϣϟ΍ ϝϭρ (

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

 Ώϝ΍ ΩΩέΗ ( έΩΎλϟ΍ ϥϳϧέ. 

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

Ν ( ϱέϭΩϟ΍ ϥϣίϟ΍. 

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

Ω ( ϲϧΎΛϟ΍ ϑέρϟ΍ ϰϟ· ϝϭλϭϟ΍ ϲϓ ΔΟϭϣϟ΍ ΎϬϗέϐΗγΗ ϲΗϟ΍ Δϳϧϣίϟ΍ ΓέΗϔϟ΍ .

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

   ϝΎΜϣ 3  ) ϪϟϮρ  ϲ΋΍Ϯϫ ΩϮϤϋ : 0. 4 m) ˯΍ϮϬϟ΍ ϲϓ ΕϮμϟ΍ Δϋήγ ϥ΃ ΖϤϠϋ ΍Ϋ·  (  336  m/s : ΐδΣ΃ . ( 
 

   ϖϠϐϤϟ΍ ΩϮϤόϟ΍ ΡϮΘϔϤϟ΍ ΩϮϤόϟ΍

ΔϳγΎγϷ΍ Δϣϐϧϟ΍ ΩΩέΗ 

( ϝϭϷ΍ ϥϳϧέϟ΍ ΩΩέΗ ) 
  

 ΔϳϘϓ΍ϭΗϟ΍ Δϣϐϧϟ΍ ΩΩέΗ ϲϟϭϷ΍
( ϲϧΎΛϟ΍ ϥϳϧέϟ΍ ΩΩέΗ ) 

  

 ΔϳϘϓ΍ϭΗϟ΍ Δϣϐϧϟ΍ ΩΩέΗ ΔϳϧΎΛϟ΍
( ΙϟΎΛϟ΍ ϥϳϧέϟ΍ ΩΩέΗ ) 

  



     

- 25-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................   ستمرĞامسة : الكهربائية الساكنة والتيار اĝالوحدة ا 

  الفصل الأول : الكهربائية الساكنة         
         ) αέΩϟ΍1 -1 (  الشحنات والقوي الكهربائية :

ϥϭϟΎΑϟ΍ Φϔϧ΍ϭ . ϊϳϓέ ρϳΧΑ ΏΎγϧϳ ˯Ύϣ ϰϠϋ ϝλΣΗϟ ˯Ύϣϟ΍ έϭΑϧλ ΢Ηϓ΍ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ ** . ˯Ύϣϟ΍ ϥϣ ϪΑέϗϭ 

     ˯ρΑΑ ϥϭϟΎΑϟ΍ Ώέϗϭ . ϑϭλϟ΍ ϥϣ ΔόρϘΑ ϭ΃ ϙΗέΗγΑ ϙΗΣϳ ϑΎΟϟ΍ ϥϭϟΎΑϟ΍ ωΩ 

1 ˮ ϑϭλϟ΍ ΔόρϘΑ ϭ΃ ϙΗέΗγΑ ϪϛΎϛΗΣ΍ ΔΟϳΗϧ ϥϭϟΎΑϟ΍ ΏγΗϛ΍ ΍ΫΎϣ -
............................................................................................................ 

2ˮ ϪϛΎϛΗΣ΍ ϝΑϗ Ϫϧϣ ϥϭϟΎΑϟ΍ ΕΑέϗ ΎϣΩϧϋ ˯ΎϣϠϟ ΙΩΣ ΍ΫΎϣ - 
............................................................................................................ 

3ˮ ϪϛΎϛΗΣ΍ ΩόΑ Ϫϧϣ ϥϭϟΎΑϟ΍ ΕΑέϗ ΎϣΩϧϋ ˯ΎϣϠϟ ΙΩΣ ΍ΫΎϣ - 
............................................................................................................ 

4ˮ ΍ΫΎϣϟϭ ˮ ϥϭϟΎΑϟ΍ ϥϣ ˱ϻΩΑ ΩϳΩΣϟ΍ ϥϣ Γέργϣ ϡ΍ΩΧΗγ΍ ϙϧϛϣ˵ϳ ϝϫ - 
............................................................................................................................................................. 

5ˮ ΞΗϧΗγΗ ΍ΫΎϣ - 
............................................................................................................................................................. 

  

** ΔϧΣη ϥϭέΗϛϟϹ΍ ϝϣΣϳ .................... ΔϧΣη ϥϭΗϭέΑϟ΍ϭ ....................   ϥϭέΗϭϳϧϟ΍ϭ.................... 

**ΔόϳΑρϟ΍ ϲϓ ΓέΣ ΔϧΣη έϐλ΃  ϭϫ .................... 

 **ΔϬΑΎηΗϣϟ΍ ΕΎϧΣηϟ΍  ........................   ΔϔϠΗΧϣϟ΍ ΕΎϧΣηϟ΍ ΎϣϧϳΑ ...........................     

)الشحنات ġفوظة(الشحنات لا تفċ ولا تستحدث بل تنتقل من مادة إلى أخرى                                               

                    

 ΔϠΛΎϣΗϣ Ε΍έϛ ΙϼΛ ϙϳΩϟ A ϭ B ϭC Γέϛϟ΍ .A  ΔϧΣη ΎϬϟ (+ 30 C) Γέϛϟ΍ϭ B ΔϧΣη ΎϬϟ (- 55 C)  Γέϛϟ΍ϭ C    

 ΏγΣ΃ . ΔϧΣη ΎϬϳϠϋ ΩΟϭϳ ϻ ( ΃  : Γέϛϟ΍ αϣϼΗ ϥ΃ ΩόΑ ΔΛϼΛϟ΍ Ε΍έϛϟ΍ ϥϣ ϝϛ ΔϧΣηC  Γέϛϟ΍ A Γέϛϟ΍ ϡΛ ϥϣϭ  B. 

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

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

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

 (Ώ αϣϼΗ ϥ΃ ΩόΑ ΔΛϼΛϟ΍ Ε΍έϛϟ΍ ϥϣ ϝϛ ΔϧΣη. ΎϣϬοόΑ ϊϣ ΔΛϼΛϟ΍ Ε΍έϛϟ΍ 

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

 

                                                   فقدان الكهرباء الساكنة الناتج عن انتقال الشحنات بعيد عن اěسم                          

    جهاز يستخدم في الكشف عن الشحنة الكهربائية ونوعها                                                                 

 

  

ρΎηϧ 

  

  

: ϝ΍΅γ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

  

1(ϙΎϛΗΣϻ΍) ϙϟΩϟΎΑ ϥΣηϟ΍ -:  ................................................................................................................... 

2(αϣϠϟ΍) ϝϳλϭΗϟΎΑ ϥΣηϟ΍ -:  ................................................................................................................ 

3(ΙΣϟ΍) έϳΛ΄ΗϟΎΑ ϥΣηϟ΍ -:  ..................................................................................................................... 

                                 

1(ϑϭλϟ΍) ˯΍έϔϟΎΑ ρΎρϣϟ΍ ϕΎγ ϙΎϛΗΣ΍ Ωϧϋ - . 
............................................................................................................................................................. 

2 . έϳέΣϟΎΑ  ϙϳΗγϼΑϟ΍ ϭ΃ ΝΎΟίϟ΍ ϕΎγ ϙΎϛΗΣ΍ Ωϧϋ -
............................................................................................................................................................. 

3 . ΔΑϟΎγ ΔϧΣη έΧϵ΍ϭ ΔΑΟϭϣ ΔϧΣη ΎϣϫΩΣ΃ ϝϣΣϳ ϥϳϣγΟ ϊϣΟ Ωϧϋ -
............................................................................................................................................................. 

4 . ˱ΎϧϭΣηϣ ˱ΎϣγΟ ϑΎηϛϟ΍ ιέϗ αϣϠϳ ΎϣΩϧϋ ϲΑέϬϛϟ΍ ϑΎηϛϟ΍ ϲΗϗέϭϟ -
 ............................................................................................................................................................. 

  
  

1 ΏϟΎγ ϥϭϳ΃ ΢ΑλΗ ΕΎϧϭέΗϛϟϻ΍ ϥϣ ΩΩϋ ΓέΫϟ΍ ΕΑγΗϛ΍ ΍Ϋ·ϭ ΏΟϭϣ ϥϭϳ΃ ΢ΑλΗ ΕΎϧϭέΗϛϟϻ΍ ϥϣ ΩΩϋ ΓέΫϟ΍ ΕΩϘϓ ΍Ϋ· -
 ..............................................................................................................................................................

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

2ΔϳϠΧ΍Ωϟ΍ ΕΎϳϭΗγϣϟ΍ ϥϣ Ϫϋίϧϟ Δϣίϼϟ΍ ΔϗΎρϟ΍ ϥϣ ϝϗ΃ ΔϳΟέΎΧϟ΍ ΕΎϳϭΗγϣϟ΍ ϲϓ ΓέΫϟ΍ ϥϣ ϥϭέΗϛϟ· ωίϧϟ Δϣίϼϟ΍ ΔϗΎρϟ΍ - 
.............................................................................................................................................................. 

3. ( ϑϭλϟ΍ ) ˯΍έϔϟ΍ ϥϣ ΕΎϧϭέΗϛϟ· ϥϣ ˱ΎρΎΑΗέ΍ έΛϛ΃ ϥϭϛΗ ρΎρϣϟ΍ ΕΎϧϭέΗϛϟ· - 

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

4 . ϪϳϠϋ ϲηϣΗ ϱΫϟ΍ ϲϓϭλϟ΍ ΩΎΟγϟ΍ϭ ϙϳϣΩϗ ϥϳΑ ΙΩΣΗ ϲΗϟ΍ Γέϳϐλϟ΍ Ε΍έ΍έηϟ΍ ΙϭΩΣ -
 ..............................................................................................................................................................

5) ΔϧΣη ϝΩΎόΗ Δϳ΋ΎΑέϬϛ ΔϧΣη ΩϭΟϭ ϥϛϣϳ ϻ -10.5ϭ΃ ( )100.5. ϥϭέΗϛϟ· ( 

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

6 . ΔϧΣηϟ΍ ΏΟϭϣ ΢Αλϳ ˯΍έϔϟ΍ ΎϣϧϳΑ ΔϧΣηϟ΍ ΏϟΎγ ρΎρϣϟ΍ Ώϳοϗ ΢Αλϳ ˯΍έϔϟΎΑ ϲρΎρϣ Ώϳοϗ ϙΎϛΗΣ΍ Ωϧϋ -
 ..............................................................................................................................................................

7 . ΔΑϟΎγ ΔϧΣηΑ έϳέΣϟ΍ϭ ΔΑΟϭϣ ΔϧΣηΑ ϥΣηϳ  ΝΎΟίϟ΍ ϥΈϓ έϳέΣϟ΍ ϥϣ ΔόρϘΑ ΝΎΟίϟ΍ ϥϣ ϕΎγ ϙϟΩ Ωϧϋ -
 ..............................................................................................................................................................

8. ϲϧΩόϣϟ΍ Ϫλέϗ ϥϣ ϥϭΣηϣ ϡγΟ αϣϼΗ Ωϧϋ ϲ΋ΎΑέϬϛ ϑΎηϛ ϲΗϗέϭ Ν΍έϔϧ΍ - 
 ..............................................................................................................................................................

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

 : ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

( ΔϧϛΎγϟ΍ ˯ΎΑέϬϛϟ΍ ΩϳϟϭΗ ϕέρ ) ϥΣηϟ΍ ϕέρ:  
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................                     قانون كولوم 

                      čالقوة الكهربائية ب čضربتتناسب طرديا مع حاصلشحنت   
                                                               بينهما  الشحنتč وعكسيا مع مربع اĞسافة                             

  ) **q1 q2(    ϝΛϣΗ.........................   ΎϣϬγΎϳϗ ΓΩΣϭϭ.................................... 

 ) ** dϝΛϣΗ ( .................................    ΎϬγΎϳϗ ΓΩΣϭϭ.....................................   

 ) **F ϝΛϣΗ ( .................................    ΎϬγΎϳϗ ΓΩΣϭϭ.....................................   

 ) **KϝΛϣΗ (  ................................     ϭϲϠϋ ϑϗϭΗϳ ...................................... 

 ϥϭϧΎϗ ϥϳΗϧΣη ϥϳΑ ΔϟΩΎΑΗϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΓϭϘϟ΍ ϊΑΗΗ **......................................... 

 ˮ ΍ΫΎϣϟ . ϡΎόϟ΍ ΏΫΟϟ΍ ϥϭϧΎϗ ϪΑηϳ ϡϭϟϭϛ ϥϭϧΎϗ **

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

                    1 : ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍ ΏΎγΣϟ  -2
21

 

d

qqK
F = 

                      2 : ΔϳΑΫΎΟϟ΍ Γϭϗ ΏΎγΣϟ  -2
21

 

d

mmG
F = 

                      3-( k ) ) ϱϭΎγϳ  ϡϭϟϭϛ ΕΑΎΛ  9 x 109  N.m2/C2 ( 

                      4-( G )   ϡΎόϟ΍ ΏΫΟϟ΍ ΕΑΎΛ ϱϭΎγϳ) 6.67 x 10-11 N.m2/Kg2   ( 

                      5 : ϱϭΎγΗ  ϡϭϟϭϛϭέϛϳϣϟ΍ ΓΩΣϭ -CC 610−=µ   

  

                          

1 ) Ύϫέ΍ΩϘϣ Δϳ΋ΎΑέϬϛ ΓϭϘϟ -100 N  . ΎϬΗϣϳϗ ϑλϧϟ ϥϳΗϧΣηϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ ΕϠϗ ΍Ϋ· ( 
.................................................................................................................  

2-  ) Ύϫέ΍ΩϘϣ Δϳ΋ΎΑέϬϛ ΓϭϘϟ 400 N . ΎϣϬΗϣϳϗ ϑλϧ ϲϟ· ϥϳΗϧΣηϟ΍ ϥϣ ϝϛ ΕϠϗ ΍Ϋ· (

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

3 . ϲϠΛϣϠϟ ΔϓΎγϣϟ΍ ΕΩϳίϭ ΎϣϬΗϣϳϗ ϲϠΛϣ ϲϟ· ϥϳΗϧΣηϟ΍ ϥϣ ϝϛ ΕΩϳί ΍Ϋ· Δϳ΋ΎΑέϬϛ ΓϭϘϟ -
.................................................................................................................  

4Δϳ΋ΎΑέϬϛ ΓϭϘϟ - ϥϳΗϧΣηϟ΍ ϯΩΣ· ϝΩΑΗγ΃ ΍Ϋ·  ΎϣϬϧϣ ϝϛ έ΍ΩϘϣ ( + q ) ΏΎϫέ΍ΩϘϣ ΔϧΣη( - q )  . 

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

 

  

 : ϲϠϳ Ύϣ ϝϛ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

: ΕΎυΣϼϣ 

2
21

 

d

qqK
F =

 

K 

 
 

d2 

 ΔϓΎγϣϟ΍ ϊΑέϣϭ ϡϭϟϭϛ ΕΑΎΛ
ϥϳΗϧΣηϟ΍ ϥϳΑ 

F 

 

2

1

d
  ϊΑέϣ ΏϭϠϘϣϭ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍

ϥϳΗϧΣηϟ΍ ϥϳΑ ΔϓΎγϣϟ΍ 

F 

q1q2 

ϥϣ ϝϛ έ΍ΩϘϣϭ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍ 
ϥϳΗϳ΋ΎΑέϬϛϟ΍ ϥϳΗϧΣηϟ΍ 

F 

d
2 

  ΔϓΎγϣϟ΍ ϊΑέϣ ϭ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍
ϥϳΗϧΣηϟ΍ ϥϳΑ 
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 ) ϥϳΗϭϗ ϙϳΩϟ **F1 ) ϭ ( F2 ϲϓ ( ΩΣ΍ϭ ϩΎΟΗ΍ ) ΎϣϬΗϠλΣϣ ϥΎϓ FT ϱϭΎγΗ (  ........................................ 

 ) ϥϳΗϭϗ ϙϳΩϟ **F1 ) ϭ ( F2 (  ϥϳΗγϛΎόΗϣϩΎΟΗϻΎΑ   ) ΎϣϬΗϠλΣϣ ϥΎϓFT ϱϭΎγΗ ( .................................. 

 ** ΓέΫϟ΍ ΕΎϧϭϛϣ ϥϳΑ Δϳ΋ΎΑέϬϛϟ΍ ΓϭϘϟ΍ ..............................  ΓέΫϟ΍ ΕΎϧϭϛϣ ϥϳΑ ΔϟΩΎΑΗϣϟ΍ ΔϳΑΫΎΟϟ΍ ϯϭϗ ϥϣ.  

 ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ ** Δϳ΋ΎΑέϬϛϟ΍ ΓϭϘϟ΍ :................................................................................. 

 **ϭϘϟ΍ ϩΎΟΗ΍Γ  Δϳ΋ΎΑέϬϛϟ΍ Ω΍ΩΗϣ΍ ϰϠϋ ˱Ύϣ΋΍Ω ϥϭϛϳ..............................  ϥϳΗϧΣηϟ΍ ϥϳΑ 

 ** ϥΎΗϳ΋ΎΑέϬϛ ϥΎΗϧΣη Ύϣϫέ΍ΩϘϣ( q ) ϭ  ( 2q )΍ΫΈϓ  ) ΓϭϘΑ ΔϳϧΎΛϟ΍ ΔϧΣηϟ΍ ϲϠϋ έΛ΅Η ϲϟϭϷ΍ ΔϧΣηϟ΍ ΕϧΎϛ F ( 

 ϥ΄ϓ    Ύϫέ΍ΩϘϣ ΓϭϘΑ ϲϟϭϷ΍ ΔϧΣηϟ΍ ϲϠϋ έΛ΅Η ΔϳϧΎΛϟ΍ ΔϧΣηϟ΍ ........................ 

) ϝΎΛϣ1(:   ) Ύϣϫέ΍ΩϘϣ ˯΍ϭϬϟ΍ ϲϓ ϥϳΗϧΣη20 µC  ) ϭ (40 µC (  ) ΔϓΎγϣ ΎϣϬϧϳΑ 50 cm (  : ΏγΣ΃ .

  . ΎϣϬϧϳΑ ΔϟΩΎΑΗϣϟ΍ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍ ( ΃

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

ϱϭΎγΗ ΎϣϬϳΗϠΗϛ ΙϳΣ . ΎϣϬϧϳΑ ΔϳΑΫΎΟϟ΍ Γϭϗ ( Ώ )0.25 kg ) ϭ ( 0.1 kg . (  

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

 . ϲϠΛϣϠϟ ΎϣϬϧϳΑ ΔϓΎγϣϟ΍ ΕΩ΍ί ΍Ϋ· ϥϳΗϧΣηϟ΍ ϥϳΑ ΔϟΩΎΑΗϣϟ΍ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍ ( Ν

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

) ϝΎΛϣ2( : : ΏγΣ΃ ϡΛ . ϝΑΎϘϣϟ΍ ϝϛηϟ΍ αέΩ΃ 

 

 

 
 

 ) Γέϛϟ΍ ϥϳΑ ΔϟΩΎΑΗϣϟ΍ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍ ( ΃A (  ) Γέϛϟ΍ϭB (   .

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

 ) Γέϛϟ΍ ϥϳΑ ΔϟΩΎΑΗϣϟ΍ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍ (ΏA (  ) Γέϛϟ΍ϭC ( . 

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

 ) Γέϛϟ΍ ϲϠϋ ΓέΛ΅ϣϟ΍ ΔϳϠϛϟ΍ ΔϳΑέϬϛϟ΍ ΓϭϘϟ΍ (ΝA( .   

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

 

 

                                                                                                                                      

CqB µ4= CqC µ6= CqA µ5 −= 

0.2 m                                           0.3 m 
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ΎΗϟ΍έΦϳ: ......../........./.................    الفصل الثاني : التيار الكهربائي و الدوائر الكهربية 

    ) αέΩϟ΍2 -1(  هدěالتيار الكهربائي ومصدر ا :  
 

 **έΧϵ΍ ϑέρϟ΍ ϰϟ· ϝλϭϣϟ΍ ϲϓέρ ΩΣ΃ ϥϣ ΕΎϧΣηϟ΍ ϖϓΩΗΗ ϙΎϧϫ ϥϭϛϳ ΎϣΩϧϋ .................... 

 ** ΕΎϧΣηϟ΍ ϥΎϳέγ έϣΗγϳΎϣΩϧϋ ϑϗϭΗΗ ϡΛ ϯϭΎγΗϳ .......................................................  

                      ϝϛηϟ΍ ϲϓΩϟϭϣ ) ϱΩ ϥΎϓ ϑ΍έΟ ( ϥϭΣηϣ. νέϷΎΑ ϝλϭϣ ϙϠγΑ ϝλΗϳ  

      : ΙΩΣϟ΍ -΃........................................................................................................ 

   : έϳγϔΗϟ΍ -Ώ....................................................................................................... 

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

                    ϑΩΗϖϓΩΗ ϪΑηϳ ΕΎϧΣηϟ΍ ϕνϔΧϧϣ  ϰϟ· ϝ˳Ύϋ ϥ΍ίΧ ϥϣ ϩΎϳϣϟ΍  ϩΎϳϣϟ΍ ϯϭΗγϣ ϲϓ ϕέϓ ϙΎϧϫ ΎϣϟΎρ ϩΎϳϣϟ΍ ϖϓΩΗ έϣΗγϳ ΙϳΣ 

 

 

 

 
 

 *ΎΗϟϭϓ ΔϳέΎρΑ:  αΎΣϧϟ΍ ϥϣ ΔϳϧΩόϣ ι΍έϗ΃ ΔϋϭϣΟϣ ϲϫ ϭ ϙϧίϟ΍ϭϊοϭΗ ΎϬϧϳΑ ϕέϭ ΢ϟΎϣϟ΍ ˯ΎϣϟΎΑ ϊΑηϣ  

    الدوائر الكهربائيةفيلقوة الدافعة امصدر                

                                                                έΎϳΗϟ΍ έ΍έϣΗγ΍ ΏϠρΗϳ ϲ΋ΎΑέϬϛϟ΍ΩϭΟϭ) ΩϬΟϟ΍ έΩλϣ Δϳ΋ΎΑέϬϛ ΔΧοϣ . ΔϳΑέϬϛϟ΍ Γέ΋΍Ωϟ΍ ϲϓ (ΔϳέΎρΑϟ΍ ϭ΃ 

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

سريان الشحنات الكهربائية                           

 **ΔΑϠλϟ΍ Εϼλϭϣϟ΍ ϲϓ  ϡϭϘΗ.................  ΕΎϧΣηϟ΍ ϝϣΣΑ Ύϣ΃...................ΔΗΑΎΛϭ ΓέΫϟ΍ Γ΍ϭϧ ϝΧ΍Ω ΓΩϭΟϭϣ ϲϬϓ  . 

 **ϊ΋΍ϭϣϟ΍ ϲϓ ΔΑϟΎγϟ΍ ΕΎϧϭϳϷ΍ ϝϛηΗ Δϳ΋ΎΑέϬϛϟ΍ ΔϧΣηϟ΍ ϥΎϳέγ ΔΑΟϭϣϟ΍ϭ ϝΛϣ  ................................. 

     الكهربائية الشحنات في الدوائرالتي ēملالإلكĈونات                                

               

1 - ΕΎϧϭΗϭέΑϠϟ ϥϛϣϳ ϻϝϣΣΗ ϥ΃ ΕΎϧΣηϟ΍  ΕΎϧΣηϟ΍ ϝϣΣΗ ΕΎϧϭέΗϛϟϻ΍ ΎϣϧϳΑΔϳ΋ΎΑέϬϛϟ΍ Γέ΋΍Ωϟ΍ ϲϓ . 

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

2 - ΔϠλΣϣϝ΍ ΔϧΣη ΓέΎϣϟ΍ ΔϳΑέϬϛϟ΍ϙϠγϟ΍ ΔυΣϟ ϝϛ ϲϓϱϭΎγΗ έϔλ  . 

 .............................................................................................................................................................

ΕΎϧΣηϟ΍ ϖϓΩΗ 

  

  

: ΔυΣϼϣ 

 ( ΃ϥϣ  ϩΎϳϣϟ΍ ϖϓΩΗΗϑέρ  ΏϭΑϧϷ΍  

ϱΫ ρϐοϟ΍ ϑέρϟ΍ ϰϟ· ϊϔΗέϣϟ΍  έΧϵ΍ 

νϔΧϧϣϟ΍ ρϐοϟ΍ ϱΫ ϭ  ϑϗϭΗϳ ΍Ϋϫ

ϖϓΩΗϟ΍  ρϐοϟ΍ ϱϭΎγΗϳ ΎϣΩϧϋ

 

 ( Ώ ϩΎϳϣϟ΍ ϖϓΩΗ έϣΗγϳ 

 ΩϭΟϭ ΏΑγΑΔΧοϣ  

 ϲϓ ϕέϔϟ΍ ϰϠϋ υϓΎΣΗ 

 ϥ΍ίΧϟ΍ ϯϭΗγϣ

 

ρΎηϧ 

ϝϠϋ:  

ϝϠϋ: ϲΗ΄ϳ Ύϣϟ  
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3 -. ϝϛηϟΎΑ ΔΣοϭϣϟ΍ Γέ΋΍Ωϟ΍ ϲϓ ϲ΋ΎΑέϬϛ έΎϳΗ έϣϳ ϻ 

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

                    

 ) ϙϠγϟ΍ ϲϓ ΓέΎϣϟ΍ ΕΎϧϭέΗϛϟϻ΍ ΩΩϋ ΏΎγΣϟ **N ( Δϗϼόϟ΍ ϡΩΧΗγϧ …………………………. 

 ** ϲϓΩϭϣόϟ΍ϲΑέϬϛϟ΍   ΔϗΎρϟ΍ ϝϭΣΗΗ........................   ΔϗΎρϟ΍  ϲϟ·.............................  

( ϭϣΎϧϳΩϟ΍ ) ϲ΋ΎΑέϬϛϟ΍ Ωϟϭϣϟ΍ ϲϓ **  ΔϗΎρϟ΍ ϝϭΣΗΗ ............... ΔϗΎρϟ΍  ϲϟ·....................   

 ** ϙϠγϟ΍ ϲϓ ΕΎϧϭέΗϛϟϹ΍ ΩΩϋ ΔϳΩΎόϟ΍ ϑϭέυϟ΍ ϲϓ...................ΔΑΟϭϣϟ΍ ΕΎϧϭΗϭέΑϟ΍ ΩΩϋ   

                   

) ϱϭΎγΗ ΩΣ΍ϭϟ΍ ϥϭέΗϛϟϹ΍ ΔϧΣη                     C  1.6 x 10-19 =e (

 
                      

 * ΔϣϭΎϘϣϟ΍ ϝΛϣ˵Η  ˰˰Α.....................................................   

 *ϝϳλϭΗϟ΍ ϙϼγ΃ ϝΛϣ˵Η˰˰˰Α  ............................................ 

 * ΔϳέΎρΑϟ΍ ϝΛϣ˵Η˰˰˰Α ..................................................... 

 *Ώ ΔϳέΎρΑϠϟ ΏΟϭϣϟ΍ ϑέρϟ΍ ϝΛϣ˵ϳ ˰˰............................... 

 * ϑέρϟ΍ ϝΛϣ˵ϳΏϟΎγϟ΍Ώ ΔϳέΎρΑϠϟ  ˰˰................................ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

N    e 

q 

: ΕΎυΣϼϣ 

 R 

ϝ΍ ϡϭγέΔϳρϳρΧΗϟ΍ 
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 ΎΗϟ΍έΦϳ: ......../........./.................         هدěتابع التيار الكهربائي ومصدر ا  

ΔϧέΎϘϣϟ΍ ϪΟϭ  )   έΎϳΗϟ΍ ΓΩηI(   )  ΩϬΟϟ΍ ϕέϓV(  

ΔϣΩΧΗγϣϟ΍ Δϗϼόϟ΍ 

 

       
 

I = ……………..… 

 )q ϲϫ ( ................................... 

 

 

 
V = ……………..… 

 )E ϲϫ ( ................................... 

ϑϳέόΗϟ΍ 
كمية الشحنة اĞارة في موصل 

 في وحدة الزمن

الشغل اĞبذول لنقل وحدة الشحنات 
 čنقطت čب

αΎϳϘϟ΍ ΓΩΣϭ   
αΎϳϘϟ΍ ίΎϬΟ   

 
 
 
 

 

ΔϧέΎϘϣϟ΍ ϪΟϭ έϳΑϣϷ΍ Εϟϭϔϟ΍ 
ίϣέϟ΍   

 Ϫϟ ΊϓΎϛϣϟ΍
ϯέΧϷ΍ Ε΍ΩΣϭϟΎΑ   

ϑϳέόΗϟ΍ 
 كولوم   1شدة التيار عندما ĕر شحنة 

 في موصل في وحدة الزمن

 جول 1فرق اěهد عندما يبذل شغل 
 čنقطت čلنقل وحدة الشحنات ب 

 

ΔϧέΎϘϣϟ΍ ϪΟϭ έΗϳϣϷ΍ Εϟϭϔϟ΍έΗϳϣ 

ϡ΍ΩΧΗγϻ΍   
 ϝϳλϭΗϟ΍ ΔϘϳέρ

ΔϳΑέϬϛϟ΍ Γέ΋΍Ωϟ΍ ϲϓ   

 ίϣέϟ΍
ΔϳΑέϬϛϟ΍ Γέ΋΍Ωϟ΍ ϲϓ 

  

                         

 إلكĈون  ) 1018 × 6.24 ويساوي شحنة ( الكهربائيةالوحدة الدولية للشحنة                            

                          هد طاقةěة واحد كولوم شحنة لكل اĒونات عن ناĈتحركة الالكĞا čب čالطرف


 

 

 

 
 

 

 

 

I t 

q 

V q 

E 

  

  

I 

t 

V 

E 

V  

q 

I 

q 

 ϝϭΫΑϣϟ΍ ϝϐηϟ΍ϭ ΩϬΟϟ΍ ϕέϓ
 ΔϧΣηϟ΍ Δϳϣϛ ΕΎΑΛ Ωϧϋ

 ΔϧΣηϟ΍ Δϳϣϛϭ ΩϬΟϟ΍ ϕέϓ
 ϝϭΫΑϣϟ΍ ϝϐηϟ΍ ΕΎΑΛ Ωϧϋ

 ϥϣίϟ΍ϭ έΎϳΗϟ΍ ΓΩη ΕΎΑΛ Ωϧϋ
ϙϠγϟΎΑ ΓέΎϣϟ΍ ΔϳΑέϬϛϟ΍ ΔϧΣηϟ΍ 

 ΔϧΣηϟ΍ Δϳϣϛϭ έΎϳΗϟ΍ ΓΩη
 ϥϣίϟ΍ ΕΎΑΛ Ωϧϋ ΓέΎϣϟ΍
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1 έϳϓϭΗϟ ΔϣΧοϟ΍ Δϳ΋ΎΑέϬϛϟ΍ Ε΍Ωϟϭϣϟ΍ ϡΩΧΗγΗ  ΔϗΎρϟ΍ ΕΎγγ΅ϣ -( 220 V ) . 

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

2 ) ϝλϭϣΑ έΎϣϟ΍ έΎϳΗϟ΍ ΓΩη -5 A (  .

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

3 ) ϥϳΗρϘϧ ϥϳΑ ΩϬΟϟ΍ ϕέϓ -12 V(  . 

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

 ϝΎΛϣ1ϪΗΩη έΎϳΗ : (500 mA)  ) ϙϠγϟ΍ ϲϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓ ΙϳΣ ΔϘϳϗΩ ϑλϧ ϲϓ ϙϠγ ϲϓ έϣϳ12 V : ΏγΣ΃ . (

  . ϙϠγϟ΍ ϲϓ ΓέΎϣϟ΍ ΔϳΑέϬϛϟ΍ ΔϧΣηϟ΍ Δϳϣϛ ( ΃

.............................................................................................................................................................
  . ϙϠγϟ΍ ϲϓ ΔϧΣηϟ΍ ϩΫϫ ϝϘϧϟ ϡίϼϟ΍ ( ΔϗΎρϟ΍ ) ϝϭΫΑϣϟ΍ ϝϐηϟ΍ (Ώ

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

) ΙϳΣ ϙϠγϟ΍ ϲϓ ΓέΎϣϟ΍ ΕΎϧϭέΗϛϟϻ΍ ΩΩϋ (ΝC  1.6 x 10
-19 =e . (

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

 ϝΎΛϣ2) ΔϗΎρ ϝΫΑΗ ΔϳέΎρΑ : (270 J) ΔϧΣη ϰϠϋ (30 C: ΏγΣ΃ . ΔϳΑέϬϛ Γέ΋΍Ω ϲϓ  

  . ΔϳέΎρΑϟ΍ ϩΫϫ ΩϬΟ ϕέϓ ( ΃

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

) ϩέΩϗ ϥϣί ϲϓ Γέ΋΍Ωϟ΍ ϲϓ έΎϣϟ΍ έΎϳΗϟ΍ ΓΩη (Ώ10  . ϲϧ΍ϭΛ (

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

 ϝΎΛϣ3) ϪΑ έϣϳ ϙϠγ : 5 x 10 21ϥϭέΗϛϟ· (.  ) ϥ΃ ΕϣϠϋ ΍Ϋ·C  1.6 x 10
-19 =e : ΏγΣ΃ . (

  . ϙϠγϟΎΑ ΓέΎϣϟ΍ ΔϧΣηϟ΍ Δϳϣϛ ( ΃

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

) ϩέΩϗ ϥϣί ϲϓ ϙϠγϟΎΑ έΎϣϟ΍ έΎϳΗϟ΍ ΓΩη (Ώ40 . ϲϧ΍ϭΛ ( 

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

 

 ϥϣ ϝϛΑ ΩϭλϘϣϟ΍ Ύϣ: 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................     ) αέΩϟ΍2 -2(   :قاومة الكهربائية وĞقانون أوم  ا 

 الفلز ذرات وتصادمها مع بعضهاالإعاقة التي تواجهها الالكĈونات بسبب تصادمها مع                            

                                      

1 ) ϙϠγϟ΍ ϝϭρ -L( :   ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ ΏγΎϧΗΗ....................  . ϙϠγϟ΍ ϝϭρ ϊϣ 

2 ) ϙϠγϟ΍ ϊρϘϣ ΔΣΎγϣ -A( :   ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ ΏγΎϧΗΗ.............   . ϊρϘϣϟ΍ ΔΣΎγϣ ϊϣ 

3ϙϠγϟ΍ ΓΩΎϣ ωϭϧ - :   ϲϠϋ ϑϗϭΗΗ ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍............................................... 

4 Γέ΍έΣϟ΍ ΔΟέΩ -:   ϲϠϋ ϑϗϭΗΗ ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍................................................. 

 

  

 
          

  
1 ϥϭϛΗ -ϊϳϓέϟ΍ ϙϼγϷ΍ ΔϣϭΎϘϣ ϥϣ ϝϗ΃ Δϛϳϣγϟ΍ ϙϼγϷ΍ ΔϣϭΎϘϣ. Γ 

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

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

2 -έϳλϘϟ΍ ϙϼγϷ΍ ΔϣϭΎϘϣ ϥϣ έΑϛ΃ ΔϠϳϭρϟ΍ ϙϼγϷ΍ ΔϣϭΎϘϣ ϥϭϛΗ. Γ 

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

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

3 -Ε. ϪΗέ΍έΣ ΔΟέΩ έϳϐΗΑ ϙϠγϟ΍ ΔϣϭΎϘϣ έϳϐΗ 

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

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

   

                                       
ً
   مواد مقاومتها صفر عند درجات اĜرارة اĞنخفضة جدا

                         1 -.................................     ίϣέϟΎΑ ΎϬϟ ίϣέϳϭ...........................    

                         2- .................................     ίϣέϟΎΑ ΎϬϟ ίϣέϳϭ...........................     

على التيار اĞقاومة معرفة تأثČ في قياس اĞقاومة الكهربائية وجهاز يستخدم                        

 

  

: ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ ΎϬϳϠϋ ϑϗϭΗΗ ϲΗϟ΍ ϝϣ΍ϭόϟ΍ 

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

  

ΕΎϣϭΎϘϣϟ΍ ω΍ϭϧ΃ 

Δϳϋϭϧϟ΍ ΔϣϭΎϘϣϟ΍ ΏΎγΣ 
L

RA
=ρ 

ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ ΏΎγΣ 
A

L
R

ρ
= 

  

ρ
 

A 

 ΓΩΎϣϠϟ Δϳϋϭϧϟ΍ ΔϣϭΎϘϣϟ΍
 ϙϠγϟ΍ ϊρϘϣ ΔΣΎγϣϭ

 

R 

A

1

  ΓΩΎϣϠϟ ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍
 ϊρϘϣ ΔΣΎγϣ ΏϭϠϘϣ ϭ

 ΓΩΎϣϠϟ ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍
 ϙϠγϟ΍ ϊρϘϣ ΔΣΎγϣϭ

R 

A 

R 

L
 

 ΓΩΎϣϠϟ ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍
 ϙϠγϟ΍ ϝϭρϭ
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

 ** ΓΩΣϭΑ Δϳ΋ΎΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ αΎϘΗ .........................  

 ** ΓΩΣϭΑ Δϳϋϭϧϟ΍ ΔϣϭΎϘϣϟ΍ αΎϘΗ............................  

**  ϥϣ ϝϛ ϲϠϋ Δϳϋϭϧϟ΍ ΔϣϭΎϘϣϟ΍ ϑϗϭΗΗ .............................   ϭ .........................    

** ϲϠϋ αΎΣϧϠϟ Δϳϋϭϧϟ΍ ΔϣϭΎϘϣϟ΍ ϑϗϭΗΗ ................................       ρϘϓ

 ** ϲϠϋ Δϓέϐϟ΍ Γέ΍έΣ ΔΟέΩ ϲϓ Δϳϋϭϧϟ΍ ΔϣϭΎϘϣϟ΍ ϑϗϭΗΗ................................                          ρϘϓ

                         

1. ϲϠΛϣϟ΍ ϲϟ· ϙϠγϟ΍ ϝϭρ Ω΍Ϋ ΍Ϋ· ΔϣϭΎϘϣϠϟ  - 

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

2 . ϲϠΛϣϟ΍ ϲϟ· ϙϠγϟ΍ ϊρϘϣ ΔΣΎγϣ ΕΩ΍Ϋ ΍Ϋ· ΔϣϭΎϘϣϠϟ  -

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

3 . ϪϳϠϋ ΕϧΎϛ Ύϣ ϑλϧϟ ϊρϘϣϟ΍ ΔΣΎγϣ ΕϠϗ ΍Ϋ· Δϳϋϭϧϟ΍ ΔϣϭΎϘϣϠϟ  -
............................................................................................................................................................ 

4 ) Ϫϟϭρ ϝλϭϣ ΔϣϭΎϘϣϟ -L ϪόρϘϣ ΔΣΎγϣϭ ( ( A ) ϪΗϣϭΎϘϣϭ ( R ). ϩΎϓέρ ϖλΗϟ΃ϭ ϪϔλΗϧϣ ϥϣ ϲϧΛ  

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

                   ϝϭϷ΍ ϙϠγϟ΍ ϝϭρ ωϭϧϟ΍ αϔϧ ϥϣ ϥΎϛϠγ( L ) ϪόρϘϣ ΔΣΎγϣϭ( A )   ϲϧΎΛϟ΍ ϙϠγϟ΍ ϝϭρϭ( 2 L )   

 ΔΣΎγϣϭ                ϪόρϘϣ( 2 A )   ) ϝϭϷ΍ ϙϠγϟ΍ ΔϣϭΎϘϣ ΕϧΎϛ ΍ΫΈϓR. ( ˮ ϲϧΎΛϟ΍ ϙϠγϟ΍ ΔϣϭΎϘϣ ΏγΣ΄ϓ  

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

 ΔϧέΎϘϣϟ΍ ϪΟϭ  Δϳ΋ΎΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍  Δϳ˰ϋϭϧϟ΍ ΔϣϭΎϘϣϟ΍

 ϑϳέόΗϟ΍
الإعاقة التي تواجهها الالكĈونات بسبب 

 الفلز ذرات وتصادمها مع بعضهاتصادمها مع 

 مĈ 1مقاومة موصل طوله 
 مĈ مربع 1ومساحة مقطعه 

 ϝϣ΍ϭόϟ΍
1- ......................              3-...........................  

2- ......................              4-...........................  

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

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

 αΎϳϘϟ΍ ΓΩ˰Σϭ    

 ΔϳοΎϳέϟ΍ Δϗϼόϟ΍
A

L
R

ρ
= L

RA
=ρ 

 
 

 

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

: ϝ΍΅γ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................                       قانون أوم 

                   ار فيĞهد يتناسب طرديا مع شدة التيار اěرارة عند مقاومة ثابتة فرق اĜثبات درجة ا 

**  ) ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ ΏΎγΣϟR ( Δϗϼόϟ΍ ϡΩΧΗγϧ   .............................   

              طرفيه čهد بěر  فولت1  (مقاومة موصل فرق اĪ1 شدته  (  تياربه ) و( Čأمب  

**  ΊϓΎϛΗ ϡϭϷ΍ ΓΩΣϭ...................................... 

                   

1 . ΩϬΟϟ΍ ϕέϓ ΔϔϋΎοϣ Ωϧϋ έΎϳΗϟ΍ ΓΩηϟ -
............................................................................................................................................................ 

2. ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ ΔϔϋΎοϣ Ωϧϋ έΎϳΗϟ΍ ΓΩηϟ - 

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

3 . ΩϬΟϟ΍ ϕέϓ ΔϔϋΎοϣ Ωϧϋ ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϠϟ -
 ............................................................................................................................................................ 

ΔϧέΎϘϣϟ΍ ϪΟϭ ΔϳϣϭϷ΍ ΕΎϣϭΎϘϣϟ΍ ΔϳϣϭϷ΍ έϳϏ ΕΎϣϭΎϘϣϟ΍ 

ϡϭ΃ ϥϭϧΎϗ ϖϳϘΣΗ .......................................... .......................................... 

Δϗϼόϟ΍ ϝϛη .......................................... .......................................... 

 
 ΔϳϧΎϳΑϟ΍ Δϗϼόϟ΍

 ( έΎϳΗϟ΍ ΓΩη ϭ ΩϬΟϟ΍ ϕέϓ )

 

 
 

  
1ΔϋέγΑ Γέ΋΍Ωϟ΍ ΢Ηϓ  ˱ΎϳϠϣϋ ϡϭ΃ ϥϭϧΎϗ ΔΑέΟΗ ˯΍έΟ· Ωϧϋ ϲϋ΍έϳ -.    

 ϭ΃      ϑϳόο ϲ΋ΎΑέϬϛ έΎϳΗ ϡ΍ΩΧΗγ΍ ˱ΎϳϠϣϋ ϡϭ΃ ϥϭϧΎϗ ΔΑέΟΗ ˯΍έΟ· Ωϧϋ ϲϋ΍έϳ. 

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

2 . ΔϳΑέϬϛϟ΍ Γέ΋΍Ωϟ΍ ϲϓ ΕΎΗγϭϳέϟ΍ ϡ΍ΩΧΗγ΍ -
 ...........................................................................................................................................................

  

  
R I 

V 

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

 

A

: ϲΗ΄ϳ Ύϣϟ ϝϠϋ 

V

I

V

I

 ΔϣϭΎϘϣ ϲϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓ
Δϳϣϭ΃ ϻ ΎϬΑ έΎϣϟ΍ έΎϳΗϟ΍ ΓΩηϭ 

 ΔϣϭΎϘϣ ϲϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓΔϳϣϭ΃ 
 ΎϬΑ έΎϣϟ΍ έΎϳΗϟ΍ ΓΩηϭ



     

- 36-  

 

  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

  

                          ) ϝλϭϣ ΔϣϭΎϘϣ( 15  ȍ  .  

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

 ϝΎΛϣ1 : ) ϙϠγϟ΍ ϲϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓ ϥΎϛ ϡϭ΃ ΔΑέΟΗ ϲϓ( 10 V ) Ϫϳϓ έΎϳΗϟ΍ ΓΩη ΕϧΎϛϭ ( 2 A .  : ΏγΣ΃ 

΃ . ϙϠγϟ΍ ΔϣϭΎϘϣ ( 

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

Δϳϋϭϧϟ΍ ϪΗϣϭΎϘϣ ΕϧΎϛ ΍Ϋ· ϙϠγϟ΍ ϝϭρ (Ώ)  ( 1.6 x 10
-8

  ȍ.m  ) ϪόρϘϣ ΔΣΎγϣϭ ( 3  mm2 . 

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

 ϝΎΛϣ2 ) Ϫϟϭρ ϙϠγ : 200 m  ) ϪόρϘϣ ΔΣΎγϣϭ (2 x 10-6 m2) Δϳϋϭϧϟ΍ ϪΗϣϭΎϘϣϭ ( Ω .m   2.5 x 10-8 . ( 

΃  ( ΏγΣ΃ . ϙϠγϟ΍ ΔϣϭΎϘϣ

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

 (Ώ ΏγΣ΃ ) ϪΗΩη έΎϳΗ ϪΑ έϣϳ ΎϣΩϧϋ ϙϠγϟ΍ ϲϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓ4 A . ( 

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

 ϝΎΛϣ3 ) Ϫϟϭρ ϲϧΩόϣ ϙϠγ : 500 m  ) ϪόρϘϣ ΔΣΎγϣϭ (0.5 cm2 ) Ϫϳϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓϭ ( ( 210  V 

 έΎϳΗϟ΍ ΓΩη ΕϧΎϛϭ             ) Ϫϳϓ έΎϣϟ΍( 7 A: ΏγΣ΃ .  

΃ . ϙϠγϟ΍ ΔϳΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ ( 

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

 . ϙϠγϟ΍ ΓΩΎϣϟ Δϳϋϭϧϟ΍ ΔϣϭΎϘϣϟ΍ (Ώ

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

  

 

 

 

 

 

 

 

: ΩϭλϘϣϟ΍ Ύϣ 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................         ) αέΩϟ΍2 -3 ( القدرة الكهربائية  : 

الشغل اĞبذول خلال وحدة الزمن                              

    ول الطاقة الكهربائية إلى أشكال أخرىē وميكانيكية ضوئيةو ( حرارية  معدل (

 وفرق اěهد    ضرب شدة التيارحاصل    أو                                

**: Δϗϼόϟ΍ ϡΩΧΗγϧ ϥϣίϟ΍ϭ ΔϳΑέϬϛϟ΍ ΔϗΎρϟ΍ ΔϟϻΩΑ ΔϳΑέϬϛϟ΍ ΓέΩϘϟ΍ ΏΎγΣϟ   .................... 

**ΩϬΟϟ΍ ϕέϓϭ έΎϳΗϟ΍ ΓΩη ΔϟϻΩΑ ΔϳΑέϬϛϟ΍ ΓέΩϘϟ΍ ΏΎγΣϟ   : Δϗϼόϟ΍ ϡΩΧΗγϧ  .................... 

**ΔϣϭΎϘϣϟ΍ϭ έΎϳΗϟ΍ ΓΩη ΔϟϻΩΑ ΔϳΑέϬϛϟ΍ ΓέΩϘϟ΍ ΏΎγΣϟ   : Δϗϼόϟ΍ ϡΩΧΗγϧ   .................... 

** ΔϟϻΩΑ ΔϳΑέϬϛϟ΍ ΓέΩϘϟ΍ ΏΎγΣϟ ΩϬΟϟ΍ ϕέϓ: Δϗϼόϟ΍ ϡΩΧΗγϧ ΔϣϭΎϘϣϟ΍ϭ     .................... 

**  ΓΩΣϭΑ ΔϳΑέϬϛϟ΍ ΓέΩϘϟ΍ αΎϘΗ  .................... ΊϓΎϛϳϭ    .................... 

 

 

 

 

 

             

 

 

 

 

 
                 

              )  جول )  في وحدة الزمن 1   قدرة جهاز يستهلك طاقة  

                  . ϲ΋ΎΑέϬϛϟ΍ ΩϬΟϟ΍ ϕέϓ αϔϧΑ ϥϼϣόϳ ΎϣϬϧ΃ ϥϣ ϡϏέϟΎΑ ϥϳΣΎΑλϣ Γ˯Ύο· ΓΩη ϑϠΗΧΗ 

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

                                                                                                                                                                                                                                                                                                      = ϲ΋ΎΑέϬϛ ΡΎΑλϣϟ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍ (100 W) . 

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

 **ΞΗϧΗγ΃  Ϫϳϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓϭ Ϫϳϓ έΎϣϟ΍ έΎϳΗϟ΍ ΓΩη ΔϟϻΩΑ ϲ΋ΎΑέϬϛ ίΎϬΟϟ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍ ΏΎγΣϟ ϥϭϧΎϗ. 

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

  

  

  

: ϝϠϋ 

: ΩϭλϘϣϟ΍ Ύϣ 

P t 

E 

I V 

P 

I
2

 R 

P 

P R 

V2 

 ΔϣϭΎϘϣϟ΍ϭ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍
ΩϬΟϟ΍ ϕέϓ ΕϭΑΛ Ωϧϋ 

 ΔϣϭΎϘϣϟ΍ϭ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍
έΎϳΗϟ΍ ΓΩη ΕϭΑΛ Ωϧϋ 

 ϕέϓϭ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍
 έΎϳΗϟ΍ ΓΩη ΕϭΑΛ Ωϧϋ ΩϬΟϟ΍

P 

V 

P 

R 

P 

R 

 Ύϣ ίΎϬΟϟ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍
 ϥϣίϟ΍ϭ

 ΔϗΎρϟ΍ϭ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍
 ϥϣίϟ΍ ΕϭΑΛ Ωϧϋ ΔϛϠϬΗγϣϟ΍

 έΎϳΗϟ΍ ΓΩηϭ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍
 ΩϬΟϟ΍ ϕέϓ ΕϭΑΛ Ωϧϋ

P 

E 

P 

t 

P 

I 
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  ϲγ΍έΩϟ΍ ϡΎόϟ΍                                                ϲϧΎΛϟ΍ ϲγ΍έΩϟ΍ ϝλϔϟ΍                                                      έηΎόϟ΍ ϑλϟ΍ ˯Ύϳίϳϓ   2018 / 2019 

ΎΗϟ΍έΦϳ: ......../........./.................                  الطاقة الكهربائية 

** : Δϗϼόϟ΍ ϡΩΧΗγϧ  ϝίϧϣϟ΍ ϲϓ ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍ ΏΎγΣϟ ........................ 

**) ΩϬΟ ϕέϓ ϰϠϋ ϝϭλϭϣ ίΎϬΟ ϲϓ ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍ ΏΎγΣϟ V: Δϗϼόϟ΍ ϡΩΧΗγϧ  (  ........................... 

**ΏΎγΣϟ  ) Δϳϣϭ΃ ΔϣϭΎϘϣ ϲϓ ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍R( ϝϭΟ ϥϭϧΎϗ ) (  : Δϗϼόϟ΍ ϡΩΧΗγϧ ............................ 

**ϊϣ ˱ΎϳΩέρ ΏγΎϧΗΗ ΔΟΗΎϧϟ΍ Δϳέ΍έΣϟ΍ ΔϗΎρϟ΍   ................................................................................. 

** ΓΩΣϭΑ ϝίΎϧϣϟ΍ ϲϓ ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍ αΎϘΗ ....................................... 

**΍ϭ ϭϠϳϛϟ΍  Ε .  ΔϋΎγ  )KW.h(   = .............................   ϝϭΟ)J (  

                         

1 . ϥϳϠΛϣϟ΍ ϲϟ· έΎϳΗϟ΍ ΓΩη ΓΩΎϳί Ωϧϋ Δϳϣϭ΃ ΔϣϭΎϘϣ ϲϓ ΓΩϟϭΗϣϟ΍ Δϳέ΍έΣϟ΍ ΔϗΎρϠϟ -
 .......................................................................................................................................................       

2ϥϳϠΛϣϟ΍ ϲϟ· έΎϳΗϟ΍ ΓΩη ΓΩΎϳί Ωϧϋ ΕΑΎΛ ΩϬΟ ϕέϓ ϲϠϋ ϝϭλϭϣ ίΎϬΟ ϲϓ ΓΩϟϭΗϣϟ΍ Δϳέ΍έΣϟ΍ ΔϗΎρϠϟ -.   
 .......................................................................................................................................................       

 ϥϭϧΎϗ ΞΗϧΗγ΃ ** ίΎϬΟ ϲϓ ΔϛϠϬΗγϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍ ϥϭϧΎϗ ΞΗϧΗγ΃ ** Δϳϣϭ΃ ΔϣϭΎϘϣ ϲϓ ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍
................................................................... 
.................................................................. 

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

  
 

 ϝΎΛϣ1 :  ) ΩϬΟ ϕέϓ ϰϠϋ ϝϣόΗϭ ΩΣ΍ϭ ϥϳΧγΗ ϑϠϣ ΎϬϠΧ΍Ω ϲϓ Γ΄ϓΩϣ  240 VϪΗΩη έΎϳΗ ΎϬϳϓ έϣϳϭ (( 5 A )   . 

. ΩΣ΍ϭϟ΍ ϑϠϣϟ΍ ΔϣϭΎϘϣ ΏγΣ΃ -΃ 
............................................................................................................................................................ 

. ΩΣ΍ϭϟ΍ ϑϠϣϟ΍ ϡ΍ΩΧΗγ΍ Ωϧϋ ΔϛϠϬΗγϣϟ΍ ΓέΩϘϟ΍ ΏγΣ΃ -Ώ 
............................................................................................................................................................ 

 ) ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ -ΝϝϭΟϟΎΑΩϣϟ Γ΄ϓΩϣϟ΍ ΕϣΩΧΗγ΍ ΍Ϋ· (  ϡϭϳ ϑλϧ Γ .
............................................................................................................................................................ 

 )  ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍ ΏγΣ΃ -Ω΍ϭ ϭϠϳϛϟΎΑΕΔϋΎγ  – . ΓΩϣϟ΍ αϔϧϟ ΕϣΩΧΗγ΍ ΍Ϋ·  (  
............................................................................................................................................................ 

΍ϭ ϭϠϳϛϟ΍ έόγ ϥΎϛ ΍Ϋ· ϪόϓΩΗγ ϱΫϟ΍ ΔϔϠϛΗϟ΍ έόγ ΏγΣ΃ - ˰ϫΕ ϱϭΎγϳ ΔϋΎγ  –  ) 10 αϠϓ . ΓΩϣϟ΍ ϩΫϫ ϲϓ (
............................................................................................................................................................. 

 ϝΎΛϣ2:  )  Δϳϣϭ΃ ΔϣϭΎϘϣ50 ȍ) ϪΗΩη έΎϳΗ Ϫϳϓ έϣϳ ((10 A : ΏγΣ΃ . 

 ΔϳϣϭϷ΍ ΔϣϭΎϘϣϠϟ ΔϳΑέϬϛϟ΍ ΓέΩϘϟ΍ -΃ : 
........................................................................................................................................................... 

-Ώ ) ϲϓ ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍ 20 S  (: 
........................................................................................................................................................... 

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 
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ΎΗϟ΍έΦϳ: ......../........./.................       ) αέΩϟ΍2 -4 ( الدوائر الكهربائية  : 

   مسار مغلق تنساب خلاله الالكĈونات                        

  على البطارية اĜملنفس قيمة اĞقاومة اĞفردة التي تشكل                          

ϱί΍ϭΗϟ΍ έ΋΍ϭΩ ϲϟ΍ϭΗϟ΍ έ΋΍ϭΩ ΔϧέΎϘϣϟ΍ ϪΟϭ 
 

 

 

1Δϳ΋ΎΑέϬϛϟ΍ Γέ΋΍Ωϟ΍ ϡγέ - 

.................................................. ............................................. 2ϝϛ ϲϓ έΎϳΗϟ΍ ΓΩη - ΔϣϭΎϘϣ 

.................................................. ............................................. 3ϲϠϛϟ΍ έΎϳΗϟ΍ ΓΩη - Γέ΋΍Ωϟ΍ ϲϓ 

.................................................. ............................................. 4 ΩϬΟϟ΍ ϕέϓ - ϲϓΔϣϭΎϘϣ ϝϛ 

.................................................. ............................................. 5έΩλϣϠϟ ϲϠϛϟ΍ ΩϬΟϟ΍ - 

321

1111

RRRReq

++=
 321 RRRReq ++= 6Δ΋ϓΎϛϣϟ΍ ΔϣϭΎϘϣϟ΍ Δϣϳϗ - 

N

R
Req

1= 1RNReq ×= 
7Δ΋ϓΎϛϣϟ΍ ΔϣϭΎϘϣϟ΍ Δϣϳϗ - 

ϱϭΎγΗϟ΍ ΔϟΎΣ ϲϓ     

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

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

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

8Δ΋ϓΎϛϣϟ΍ ΔϣϭΎϘϣϟ΍ - 

    ΕΎϣϭΎϘϣϟ΍ ϲϗΎΑΑ ΎϬΗϗϼϋϭ 

.................................................. ............................................. 
9έΎϳΗϟ΍ ωΎρϘϧ΍ ΔΟϳΗϧ - 

    ΕΎϣϭΎϘϣϟ΍ ϯΩΣ· ϥϋ 
 

 

 

10 ΕΎϗϼόϟ΍ ϡγέ -

 

     

                

1  . ϲϟ΍ϭΗϟ΍ ϲϠϋ ϝλϭΗ ϻϭ ϱί΍ϭΗϟ΍ ϲϠϋ ϝίΎϧϣϟ΍ ϲϓ ΓίϬΟϷ΍ ϝλϭΗ -

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

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

2 . ϲϟ΍ϭΗϟ΍ ϲϓ έΩλϣϠϟ ϲϠϛϟ΍ ΩϬΟϠϟ ˱ΎϳϭΎγϣ ϥϭϛϳ Γέ΋΍Ωϟ΍ ϲϓ ίΎϬΟ ϝϛ έΑϋ Δόϗ΍ϭϟ΍ ΩϭϬΟϟ΍ ωϭϣΟϣ - 

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

  

  

 ϝϠϋ ϲΗ΄ϳ Ύϣϟ: 

V 

R 

I 

R 

V 

R 

I 

R 

V1                V2              V3 
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ΎΗϟ΍έΦϳ: ......../........./.................              تابع الدوائر الكهربائية              

  

1 -ϭΗϟ΍ Γέ΋΍Ω ϰϟ· ϯέΧ΃ ΓίϬΟ΃ ΔϓΎο· Ωϧϋ Γέ΋΍ΩϠϟ ΔϳϠϛϟ΍ ΔϣϭΎϘϣϠϟϲϟ΍ . 
........................................................................................................................................................... 

2 - Γέ΋΍Ω ϰϟ· ϯέΧ΃ ΓίϬΟ΃ ΔϓΎο· Ωϧϋ Γέ΋΍ΩϠϟ ΔϳϠϛϟ΍ ΔϣϭΎϘϣϠϟ ϱί΍ϭΗϟ΍ .
........................................................................................................................................................... 

3 - Γέ΋΍ΩϠϟ ΡΎΑλϣ ΔϓΎο· Ωϧϋ ϲϟ΍ϭΗϟ΍ ϲϠϋ ΔϠλϭϣ ΢ϳΑΎλϣϟ΍ Γ˯ΎοϹ .
........................................................................................................................................................... 

4 -Γέ΋΍ΩϠϟ ΡΎΑλϣ ΔϓΎο· Ωϧϋ ϱί΍ϭΗϟ΍ ϲϠϋ ΔϠλϭϣ ΢ϳΑΎλϣϟ΍ Γ˯ΎοϹ.  
 ........................................................................................................................................................... 

 ϝΎΛϣ1  : Δϳ΋ΎΑέϬϛ Γέ΋΍Ω ϱϭΗΣΗΕΎϣϭΎϘϣ ΙϼΛ ϰϠϋ . ϝΑΎϘϣϟ΍ ϝϛηϟΎΑ Ύϣϛ 

 : ΏγΣ΃           

 ( ΃Δ΋ϓΎϛϣϟ΍ ΔϣϭΎϘϣϟ΍ Δϣϳϗ . 

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

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

 ΓΩη (Ώ έΎϳΗϟ΍ Γέ΋΍Ωϟ΍ ϲϓ ϲϠϛϟ΍. 

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

 ΓΩη (Ν έΎϳΗϟ΍ ϝϛ ϲϓ έΎϣϟ΍ϡϭΎϘϣ Γ. 

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

(Ω  ϕέϓ ΩϬΟϟ΍ϲϓ ϝ΍ϡϭΎϘϣ) ΓR1 (. 

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

) ΔϣϭΎϘϣϟ΍ ϲϓ Δϓϭέλϣϟ΍ ΓέΩϘϟ΍ (˰ϫR2 (. 

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

) ΔϣϭΎϘϣϟ΍ ϲϓ Δϓϭέλϣϟ΍ ΔϗΎρϟ΍ (ϭR3) ϝϼΧ (10 ϲϧ΍ϭΛ (. 

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

) ϝϼΧ Γέ΋΍Ωϟ΍ ϲϓ Δϓϭέλϣϟ΍ ΔϗΎρϟ΍ (ϱ5 ϲϧ΍ϭΛ (. 

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

 

: ΔϳΗϵ΍ ΕϻΎΣϟ΍ ϲϓ ΙΩΣϳ ΍ΫΎϣ 

 3 ˖ 5 ˖ 

VT = 30 V 
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 ϝΎΛϣ2  :  ΏγΣ΃ . ΔϳϟΎΗϟ΍ Δϳ΋ΎΑέϬϛϟ΍ Γέ΋΍Ωϟ΍ ϝϼΧ ϥϣ :

 ( ΃Δ΋ϓΎϛϣϟ΍ ΔϣϭΎϘϣϟ΍ Δϣϳϗ . 
 ............................................................................
............................................................................ 

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

 Γέ΋΍Ωϟ΍ ϲϓ ϲϠϛϟ΍ ΩϬΟϟ΍ ϕέϓ (Ώ. 

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

(Ν  ϲϓέρ ϥϳΑ ΩϬΟϟ΍ ϕέϓ . ΔϣϭΎϘϣ ϝϛ

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

 (Ω έΎϣϟ΍ έΎϳΗϟ΍ ΓΩη ϲϓ ϝ΍ϡϭΎϘϣ) ΓR1 (. 

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

) ΔϣϭΎϘϣϟ΍ ϲϓ Δϓϭέλϣϟ΍ ΓέΩϘϟ΍ (˰ϫR2 (. 

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

 ΓΩΣ΍ϭ ΔϘϳϗΩ ϝϼΧ Γέ΋΍Ωϟ΍ ϲϓ Δϓϭέλϣϟ΍ ΔϗΎρϟ΍ (ϭ. 

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

 
 على نوعč من التوصيل دائرة توصل بها Ġموعة من اĞقاومات بشبكة واحدة وēتوي                                 

 ϝΎΛϣ1: ΔϳέΎρΑϟ΍ ϲΑρϗ ϥϳΑ ΩϬΟϟ΍ ϕέϓ ϥΎϛ ΍ΫΈϓ ΔΑϛέϣ Δϳ΋ΎΑέϬϛ Γέ΋΍Ω ϝΛϣϳ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ (20 V)    : ΏγΣ΍ . 

 . ΕΎϣϭΎϘϣϟ΍ ΔϋϭϣΟϣϟ Δ΋ϓΎϛϣϟ΍ ΔϣϭΎϘϣϟ΍ ( ΃
 .....................................................................................

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

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

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

 . ΔϳέΎρΑϟ΍ ϝϼΧ έΎϳΗϟ΍ ΓΩη (Ώ

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

 ϝΎΛϣ2:  Γέ΋΍Ωϟ΍ ϩΫϬϟ Δ΋ϓΎϛϣϟ΍ ΔϣϭΎϘϣϟ΍ έ΍ΩϘϣ ΏγΣ΍:       

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

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

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

  

0 Ω 

 Ω 

Ω 
IT= 10 A 

R1=10 ȍ 

R2=10 ȍ 

R3=20 ȍ 

R4=20 ȍ 

 
R1=10 ȍ R2=10 ȍ 

R3=40 ȍ 
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ϝϭρϟ΍ 
mmm

mcm

→÷
→÷

1000

100
 ΔϠΗϛϟ΍ Kggm →÷1000

 

ΔΣΎγϣϟ΍ 
222

222

1000

100

mmm

mcm

→÷

→÷

 

ϥϣίϟ΍ 
S3600hr

S60min

→×
→×

 

 Δϳ΋ΎΑέϬϛϟ΍ ΔϧΣηϟ΍CC →× −610µ έΎϳΗϟ΍ ΓΩη A01mA 3 →× − 
 

 قوانč اĜركة التوافقية البسيطة

ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ ΩΩέΗϟ΍  t

N
f = 

ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ ϱέϭΩϟ΍ ϥϣίϟ΍ 
 N

t
T = 

ϱέϭΩϟ΍ ϥϣίϟ΍ϭ ΩΩέΗϟ΍ ϥϳΑ Δϗϼόϟ΍                 f
T

1
=                    T

f
1

= 

ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ Δϳϭ΍ίϟ΍ Δϋέγϟ΍ f2ʌ
T

2ʌȦ ==
 

ΔρϳγΑϟ΍ ΔϳϘϓ΍ϭΗϟ΍ ΔϛέΣϟ΍ ϲϓ ΔΣ΍ίϹ΍ )( sin tAy ω= 

νΑΎϧϟ΍ ϲϓ ϱέϭΩϟ΍ ϥϣίϟ΍  K

m
T π2= 

ϝϭΩϧΑϟ΍ ϲϓ ϱέϭΩϟ΍ ϥϣίϟ΍ρϳγΑϟ΍  
 g

L
T π2= 

 ΓϭϗωΎΟέϹ΍ρϳγΑϟ΍ ϝϭΩϧΑϠϟ  șsin mgF −= 
 

 قوانč اĜركة اĞوجية

ΕΎΟϭϣϟ΍ έΎηΗϧ΍ Δϋέγ 
                                               t

d
v =

 fȜv ×= 

ϲΟϭϣϟ΍ ϝϭρϟ΍ 
f

V
=λ

                                   N

d
=λ  
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 قوانč الصوت

ΕϭλϠϟ ϱΩλ ϲϓ ΔϓΎγϣϟ΍ 
                                                  V.t

2

1
d = 

Εϭλϟ΍ έΎγϛϧ΍ 
2

1

sin

sin

V

V
=

θ
φ

 

 Εϭλϟ΍ ϲϓ ϲ΋ΎϧΑϟ΍ ϝΧ΍ΩΗϟ΍ ϲϓ έϳγϣϟ΍ ϕέϓλnS =∆ 

 Εϭλϟ΍ ϲϓ ϲϣΩϬϟ΍ ϝΧ΍ΩΗϟ΍ ϲϓ έϳγϣϟ΍ ϕέϓ
2

)12(
λ

+=∆ nS
 

 

 

 قوانč الأوتار اĞستعرضة

ίΗϬϣϟ΍ έΗϭϟ΍ ϲϓ ΕΎΟϭϣϟ΍ Δϋέγ 
µ
T

V =  

 ίΗϬϣϟ΍ έΗϭϟ΍ ϥϣ ΓέΩΎλϟ΍ Δϣϐϧϟ΍ ΩΩέΗ
µ
T

L

n
f

2
= 

έΗϭϟ΍ ϲϓ ΔϘϠόϣϟ΍ ΔϠΗϛϟ΍ ΔϟϻΩΑ Ωηϟ΍ Γϭϗ mgT = 

έΗϭϟ΍ ΔϠΗϛ ΔϟϻΩΑ ϝ΍ϭρϷ΍ ΓΩΣϭ ΔϠΗϛ 
L

m
=µ

 
 

 قوانč اĞوجات اĞوقوفة

 Δϣϐϧϟ΍ ωϭϧ ϡγέϟ΍
 ΕΎϋΎρϘϟ΍ ΩΩϋ

 )n ( 

 ΩΩέΗϟ΍

) f ( 

 έΗϭϟ΍ ϝϭρ

2

λn
L = 

 ϲΟϭϣϟ΍ ϝϭρϟ΍

n

L2
=λ 

 

 

n = 1 0f λλ
5.0

20 ==L 02L=λ 

 التوافقية الأولي 
 

 

n = 2 01 2 ff =
 

λλ
1

2

2
1 ==L 1L=λ 

 التوافقية الثانية 
 

 

n = 3 02 3 ff =
 

λλ
5.1

2

3
2 ==L 

3

2 2L
=λ 
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 قوانč الأعمدة اğوائية اĞغلقة

  ΔϴγΎγϷ΍ ΔϤϐϨϟ΍ ϲϟϭϷ΍ ΔϴϘϓ΍ϮΘϟ΍ ΔϴϧΎΜϟ΍ ΔϴϘϓ΍ϮΘϟ΍ 

ϞϜθϟ΍ 

 

 

 

 

 

 
 

Ϧϴϧήϟ΍ ΔΒΗέ الثالث الثاني الأول 

 )  ϲ΋΍ϮϬϟ΍ ΩϮϤόϟ΍ ϝϮρL(  04

1 λ=L 14

3 λ=L 24

5 λ=L 

)  ϲΟϮϤϟ΍ ϝϮτϟ΍ Ȝ ( L40 =λ L
3

4
1 =λ L

5

4
2 =λ 

ΔϤϐϨϟ΍ ΩΩήΗ)   f(  

4L

V
)12( += nf 

n = 0 ,1,2,3,... 

 
4L

1V
0 =f 

4L

3V
1 =f   

4L

5V
2 =f 

 

 

 قوانč الأعمدة اğوائية اĞفتوحة

  ΔϴγΎγϷ΍ ΔϤϐϨϟ΍ ϲϟϭϷ΍ ΔϴϘϓ΍ϮΘϟ΍ ΔϴϧΎΜϟ΍ ΔϴϘϓ΍ϮΘϟ΍ 

 ϝϛηϟ΍

 

 

 

 

 

  

Ϧϴϧήϟ΍ ΔΒΗέ الثالث الثاني الأول 

 )  ϲ΋΍ϮϬϟ΍ ΩϮϤόϟ΍ ϝϮρL(  00 2

1

4

2 λλ ==L 11 1
4

4 λλ ==L 22 2

3

4

6 λλ ==L 

)  ϲΟϮϤϟ΍ ϝϮτϟ΍ Ȝ ( L20 =λ 1L1 =λ L
3

2
2 =λ 

ΔϤϐϨϟ΍ ΩΩήΗ)   f(  

2L

nV
=f 

n = 1,2,3,... 

 
2L

1V
0 =f 

L

V

2L

2V
1 ==f   

2L

3V
2 =f 
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 قوانč الكهربائية الساكنة و التيار اĞستمر

ΔϟΩΎΑΗϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΓϭϘϟ΍ ϥϳΗϧΣη ϥϳΑ  
 ( ϡϭϟϭϛ ϥϭϧΎϗ ) 2

21
 

d

qqK
F = 

 ΕΎϧϭέΗϛϟϻ΍ ΩΩϋ
e

q
N = 

έΎϳΗϟ΍ ΓΩη  
 t

q
I = 

ΩϬΟϟ΍ ϕέϓ                                     q

E
V = 

Δϳ΋ΎΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ 
A

L
R

ρ
= 

Δϳ΋ΎΑέϬϛϟ΍ ΔϣϭΎϘϣϟ΍ ( ϡϭ΃ ϥϭϧΎϗ )  
I

V
R =  

Δϳϋϭϧϟ΍ ΔϣϭΎϘϣϟ΍  L

RA
=ρ 

Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍ 
 

R

V
P

2

=        RIP ×= 2
       VIP ×=    

Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍  t
R

V
E ×=

2

        tRIE ×= 2
    tIVE ×= 

 

 

 قوانč التوصيل علي التوالي و التوازي

ϱί΍ϭΗϟ΍ έ΋΍ϭΩ ϲϟ΍ϭΗϟ΍ έ΋΍ϭΩ ΔϧέΎϘϣϟ΍ ϪΟϭ 

321 IIIIeq ++= 321 IIII eq === 1ϲϠϛϟ΍ έΎϳΗϟ΍ ΓΩη - Γέ΋΍Ωϟ΍ ϲϓ 

321 VVVVeq === 321 VVVVeq ++= 2έΩλϣϠϟ ϲϠϛϟ΍ ΩϬΟϟ΍ - 

321

1111

RRRReq

++=
 321 RRRReq ++= 3Δ΋ϓΎϛϣϟ΍ ΔϣϭΎϘϣϟ΍ Δϣϳϗ - 

N

R
Req

1=
 1RNReq ×= 

4Δ΋ϓΎϛϣϟ΍ ΔϣϭΎϘϣϟ΍ Δϣϳϗ - 
ϱϭΎγΗϟ΍ ΔϟΎΣ ϲϓ     
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1 - ΓέΩΎλϟ΍ Δϣϐϧϟ΍ ΩΩέΗ ΏΎγΣ ίΗϬϣϟ΍ έΗϭϟ΍ ϥϣ

µ

λ

λ

µ

T

L

n
f

V
f

n

L

T
V

2
* 

 *

2
*

*

=

=

=

=

 

 

2ΩϬΟϟ΍ ϕέϓϭ έΎϳΗϟ΍ ΓΩη ΔϟϻΩΑ Δϳ΋ΎΑέϬϛϟ΍ ΓέΩϘϟ΍ ΏΎγΣ -  

VIP
t

VIt
P

t

Vq
P

t

E
P

=

=

=

=

*

*

*

*

 

 
 

3 - ΏΎγΣίΎϬΟ ϲϓ ΔϛϠϬΗγϣϟ΍ Δϳ΋ΎΑέϬϛϟ΍ ΔϗΎρϟ΍ 

 tIVE*

IVP*

PtE*

=
=
=

 

 

 

4 - ϥϭϧΎϗ ΏΎγΣΔϳϣϭ΃ ΔϣϭΎϘϣ ϲϓ ΔϛϠϬΗγϣϟ΍ ΔϗΎρϟ΍ 

 tRIE*

RIP*

PtE*

2

2

=

=

=

 

 


