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  صفحخ11 ِـــــــــــــبدح اٌـــــــــفــــــــ١ـــــــض٠ـــــــبء الأعزبر أ٠ٛة ِشضٟ

 :ساثغاٌــدـــضء اي  ع ف–  ػٍَٛ اٌح١بح ٚ الأسض: شؼجخِغزٜٛ اٌثب١ٔخ ثىبٌٛس٠ب
 ..................................................اٌثب٠ٛٔخ اٌزأ١ٍ١٘خ  ا١ٌّىب١ٔه

 الدرس التاسع
 قوانــيــن نــيــوتــن

Les lois de Newton 

I. ِزدٙخ اٌغشػخ ٚ ِزدٙخ اٌزغبسع. 
 :ٔغج١خ اٌحشوخ .1

أٞ أْ الأجضبَ لا حخحشن إلا ببٌٕضبت لأجضبَ أخشٜ، أٞ أٔٗ ٌذساصت حشوت : اٌحشوخ ٚاٌغىْٛ ِفِٙٛبْ ٔغج١بْ

٠جب اػخببس ِؼٍُ : جضُ ِب ٠جب اخخ١بس جضّب ِشجؼ١ب أٚ ِشجؼب ٌٙزٖ اٌذساصت، ٌٚخخبغ اٌخغٛس اٌزِٕٟ ٌٍجضُ اٌّخحشن

 .ٌٍفضبء ِٚؼٍُ اٌزِٓ ِشحبغ١ٓ ببٌجضُ اٌّشجؼٟ 

ٔضخؼًّ ِجّٛػت ِٓ الأجضبَ اٌّشجؼ١ت اٌخبصت  . ٚبمبػذة ِخؼبِذة ِّٕٚظّتO ِؼٍُ اٌفضبء ٠خُ ححذ٠ذٖ بأصٍٗ 

 :ٚرٌه حضب اٌّجّٛػت ا١ٌّىب١ٔى١ت اٌخٟ ٔش٠ذ دساصخٙب بح١ذ ٔخخبس

 ٌٟذساصت حشوت اٌض١بساث ٚاٌمغبساث ٚاٌمزائف:اٌّشخغ الأسض ... 

 ٌٟذساصت حشوت الأجضبَ اٌخٟ حخحشن حٛي الأسض ِزً الألّبس الاصغٕبػ١ت :اٌّشخغ اٌّشوضٞ الأسض... 

  ٌٟذساصت حشوت اٌىٛاوب ٚاٌّزٔببث اٌخٟ حبؼذ وز١شاً ػٓ الأسض:(ِشخغ وٛثش١ٔه)اٌّشخغ اٌّشوضٞ اٌشّغ ... 

: ............................................................................................................... ٔشِز ٌّؼٍُ اٌمضبء بـ

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

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

 :ِؼٍّخ ِٛضغ ٔمطخ ِٓ خغُ ِزحشن .2

 فٟ وً ٌحظت ، فٟ ِؼٍُ  ِٓ ِخحشنMٔمغت ٔحذد ِٛضغ 

;𝐑(𝐎ِخؼبِذ ِّٕظُ  𝐢 ; 𝐣 ; 𝐤 ) ٚضغ َبّخجٙت اي𝐎𝐌        بح١ذ : 

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

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

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

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

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

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

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

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

: حِلاحظ 
 ...........................................................................................................................................

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

 ...........................................................................................................................................

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

 ...........................................................................................................................................

........................................................................................................................................... 
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 :ِزدٙخ اٌغشػخ .3

 :ِزدٙخ اٌغشػخ اٌّزٛعطخ .أ 

 ِٓ جضُ ِخحشن أخمٍج ِٓ Mِخجٙت اٌضشػت اٌّخٛصغت ٌٕمغت 

 : t = t2 - t1ٟ٘∆:  خلاي اٌّذةM2 إٌٝ ِٛضغ M1ِٛضغ 

 :ِزدٙخ اٌغشػخ اٌٍحظ١خ .ة 

 ِٓ جضُ ِخحشن Mفٟ ِشجغ ِؼ١ٓ، حضبٚٞ ِخجٙت اٌضشػت اٌٍحظ١ت ٌٕمغت 

 :، بح١ذِشزمخ ِزدٙخ اٌّٛضغ ثبٌٕغجخ ٌٍضِٓ، tصٍب ػٕذ اٌٍحظت 

 .....................................:ٚحذة اٌضشػت فٟ إٌظبَ اٌؼبٌّٟ ٌٍٛحذاث ٟ٘

 :١ِّضاد ِزدٙخ اٌغشػخ اٌٍحظ١خ .ج 
 ًالأص: .............................................................. 

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

 ٖالاردب: ............................................................. 

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

 ٝإٌّح:.............................................................  

 ُإٌّظ:..............................................................  

 

 :ِزدٙخ اٌغشػخ فٟ ِؼٍُ د٠ىبسرٟ .د 

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

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

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

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

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

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

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

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

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

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

 :1رطج١ك  .ٖ 

 الأعئٍخ

;𝐑(𝐎 خلاي حشوخ خغُ صٍت فٟ ِؼٍُ ِزؼبِذ ِّٕظُ         𝐎𝐌إحذاث١بد ِزدٙخ اٌّٛضغ  𝐢 ; 𝐣 ; 𝐤 ) ٟ٘ : 

z(t) = 10.t
2
     ;     y(t) = 2.t

3
      ;      x(t) = 4.t 

 .t = 2s ثُ حذد ِٕظّٙب ػٕذ اٌٍحظخ t ػٕذ ٌحظخ         𝐎𝐌ػجش ػٓ ِزدٙخ اٌّٛضغ  (1

 .t = 2s ثُ حذد ل١ّزٙب ػٕذ اٌٍحظخ t ػٕذ ٌحظخ   𝐯ِزدٙخ اٌغشػخ  حذد إحذاث١بد  (2
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 الأخٛثخ

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

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

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

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

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

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

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

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

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

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

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

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

 

 :ِزدٙخ اٌزغبسع .4

 

 :ِزدٙخ اٌزغبسع فٟ ِؼٍُ د٠ىبسرٟ .أ 

 ِٓ جضُ M ٌٕمغت    𝒂فٟ ِشجغ ِؼ١ٓ، حضبٚٞ ِخجٙت اٌخضبسع 

اٌّشزمخ الأٌٚٝ ٌّزدٙخ اٌغشػخ ثبٌٕغجخ ، tِخحشن صٍب ػٕذ اٌٍحظت 

 :، بح١ذٌٍضِٓ أٚ اٌّشزمخ اٌثب١ٔخ ٌّزدٙخ اٌّٛضغ ثبٌٕغجخ ٌٍضِٓ 

 .......................................................: ٚحذة اٌخضبسع فٟ إٌظبَ اٌؼبٌّٟ ٌٍٛحذاث ٟ٘

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

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

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

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

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

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

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

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

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

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

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

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

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

 :ِزدٙخ اٌزغبسع فٟ أعبط فش٠ٕٟ .ة 

 
 ٟٕأعبط فش٠: 

;𝐌)ِؼٍُ ِحٍٟ 𝐮   ; 𝐧   )  ِخؼبِذ ِّٕٚظُ ٠ٕغبك أصٍٗ فٟ وً ٌحظت ِغ ِٛضغ اٌّخحشن M ِخجٙخٗ اٌٛاحذ٠ت ،u      

 . ِٚٛجٙت ٔحٛ حمؼش اٌّضبس  uِخؼبِذة ِغ     n ِّبصت ٌٍّضبس ِٚٛجٙت فٟ ِٕحٝ اٌحشوت، ِٚخجٙخٗ اٌٛاحذ٠ت 
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 ٟٕاٌزغبسع فٟ أعبط فش٠: 

 :فٟ حبٌت حشوت ِضخ٠ٛت ٔؼبش ػٓ اٌخضبسع فٟ أصبس فش٠ٕٟ ػٍٝ اٌشىً

 

:........................................................................................... ح١ذ

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

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

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

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

 :طج١ؼخ اٌحشوخ .5

 ٠خؼٍك ٘زا اٌجزاء  بح١ذ    𝒂      ٚ 𝐯 ٌٍّخجٙخ١ٓ اٌضٍّٟ اٌجذاء خلاي ِٓ اٌّخحشوت إٌمغت حشوت عب١ؼت ٔحذد

  .:...................................................................................اٌضٍّٟ ببٌزا٠ٚت اٌّحصٛسة ب١ٓ اٌّخجٙخ١ٓ، أٞ

 :    𝒂      ٚ 𝐯 ٌّخجٙخ١ٓااٌزا٠ٚت اٌّحصٛسة ب١ٓ ِّب صبك ١ّٔز ب١ٓ رلاد حبلاث ٚ رٌه حضب ل١ّت 

 حشوخ ِٕزظّخ حشوخ ِزغبسػخ حشوخ ِزجبطئخ

𝟗𝟎 <  𝒂     ; 𝐯      ≤ 𝟏𝟖𝟎 𝟎 ≤  𝒂     ; 𝐯      < 90  𝒂     ; 𝐯      = 𝟗𝟎 

𝒂     . 𝐯    < 0 𝒂     . 𝐯    > 𝟎 𝒂     . 𝐯    = 𝟎 

   
 (2رطج١ك ):رّث١ً ِزدٙخ اٌغشػخ ٚ اٌزغبسع  .6
 ُرّث١ً ِزدٙخ اٌغشػخ ٚ اٌزغبسع فٟ حبٌخ حشوخ ِغزم١: 

 ببٌٕضبت ٌٍّضخٜٛ الأفمٟ ٚ ٔضجً α=40°ٔغٍك حبِلا راح١ب بذْٚ صشػت بذئ١ت فٛق ِٕضذة ٘ٛائ١ت ِبئٍت بزا٠ٚت 

 :فٕحصً ػٍٝ اٌخضج١ً اٌخبٌٟ τ=60ms بؼذ ضبظ ٌِٛذ اٌششاساث ػٍٝ اٌم١ّت Gحشوت ِشوز لصٛسٖ 

 .G4 ٚ G6أحضب صشػت اٌحبًِ اٌزاحٟ ػٕذ إٌمغخ١ٓ  (1

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

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

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

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

........................................................................................................................................ 
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 1cm → 0,15m/s ببػخببس اٌضٍُ      𝐯𝟒      ٚ 𝐯𝟔ِزً ِخجٙخٟ اٌضشػت  (2

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

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

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

=     𝐯𝟓∆ِزً اٌّخجٙت  (3 𝐯𝟔     − 𝐯𝟒      فٟ إٌمغت G5. 

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

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

=    𝒂𝒊ٔؼ١ٓ اٌخضبسع ببصخؼّبي اٌؼلالت اٌخمش٠ب١ت  (4
𝐯𝐢+𝟏         −𝐯𝐢−𝟏         

𝟐.𝝉
 .     𝒂𝟓 أحضب ِٕظُ ِخجٙت اٌخضبسع 

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

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

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

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

1cm → 0,9m/s ببصخؼّبي اٌضٍُ G5 فٟ إٌمغت      𝒂𝟓ِزً اٌّخجٙت   (5
2

 

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

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

 رّث١ً ِزدٙخ اٌغشػخ ٚ اٌزغبسع فٟ حبٌخ حشوخ ِٕح١ٕخ: 

 بؼذ ضبظ Gٔشبظ اٌحبًِ اٌزاحٟ ِغ لغؼت ِؼذ١ٔت بٛاصغت خ١ظ غ١ش ِشْ رُ ٔشصٍٗ ٚ ٔضجً حشوت ِشوز لصٛسٖ 

 . فٕحصً ػٍٝ اٌخضج١ً أصفτ=60msٌٍِٗٛذ اٌششاساث ػٍٝ اٌم١ّت 

 .G4 ٚ G6أحضب صشػت اٌحبًِ اٌزاحٟ ػٕذ إٌمغخ١ٓ  (6

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

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

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

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

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

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

 1cm → 0,15m/s ببػخببس اٌضٍُ      𝐯𝟒      ٚ 𝐯𝟔ِزً ِخجٙخٟ اٌضشػت  (7

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

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

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

=     𝐯𝟓∆ِزً اٌّخجٙت  (8 𝐯𝟔     − 𝐯𝟒      فٟ إٌمغت G5. 

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

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

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

=    𝒂𝒊ٔؼ١ٓ اٌخضبسع ببصخؼّبي اٌؼلالت  (9
𝐯𝐢+𝟏         −𝐯𝐢−𝟏         

𝟐.𝝉
 

 .     𝒂𝟓أحضب ِٕظُ ِخجٙت اٌخضبسع 

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

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

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

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

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

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

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

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

  ببصخؼّبي اٌضG5ٍُ فٟ إٌمغت      𝒂𝟓ِزً اٌّخجٙت   (10

 1cm → 0,9m/s
2

......................................... 
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II. اٌحشوخ اٌّغزم١ّ١خ. 
 :اٌحشوخ اٌّغزم١ّ١خ إٌّزظّخ .1

 :رؼش٠ف .أ 

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

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

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

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

 :اٌّؼبدٌخ اٌض١ِٕخ ٌٍحشوخ .ة 

;𝐑(𝐎 اٌفضبء ِضخم١ّ١ت ٔخخبس ِؼٍُايحشوت ايفٟ  𝐢 ) ِٕغبك ِغ ِضبس اٌّخحشن بح١ذ حىخب ِخجٙت اٌّٛضغ وّب 

ٍٟ٠ :𝐎𝐌        = 𝐱. 𝐢  

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

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

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

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

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

 :اٌحشوخ اٌّغزم١ّ١خ اٌّزغ١شح ثبٔزظبَ .2

 :رؼش٠ف .أ 

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

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

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

 :اٌّؼبدٌخ اٌض١ِٕخ ٌٍحشوخ .ة 

;𝐑(𝐎 اٌفضبء ِضخم١ّ١ت ٔخخبس ِؼٍُايحشوت ايفٟ  𝐢 ) ِٕغبك ِغ ِضبس اٌّخحشن بح١ذ حىخب ِخجٙت اٌّٛضغ وّب 

ٍٟ٠ :𝐎𝐌        = 𝐱. 𝐢  

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

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

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

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

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

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

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

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

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

III. ٓلٛا١ٔٓ ١ٔٛر. 
 :اٌمٜٛ اٌذاخ١ٍخ ٚ اٌمٜٛ اٌخبسخ١خ .1

 :بؼذ ححذ٠ذ اٌّجّٛػت اٌّذسٚصت حمضُ اٌمٜٛ اٌخٟ حُ جشد٘ب إٌٝ لض١ّٓ ٚ ّ٘ب

 اٌمٜٛ اٌّغبمت ِٓ عشف جضُ ٠ٕخّٟ إٌٝ اٌّجّٛػت اٌّذسٚصت ػٍٝ جضُ أخش ٠ٕخّٟ إٌٝ :اٌمٜٛ اٌذاخ١ٍخ ٟ٘ 

 .اٌّجّٛػت ٔفضٙب

 اٌمٜٛ اٌّغبمت ِٓ عشف جضُ لا ٠ٕخّٟ إٌٝ اٌّجّٛػت ػٍٝ جضُ ٠ٕخّٟ إ١ٌٙب:اٌمٜٛ اٌخبسخ١خ . 
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 غب١ٌٍٟ، إرا وبْ ِجّٛع اٌمٜٛ اٌخبسج١ت اٌّغبمت ػٍٝ جضُ صٍب ٠ضبٚٞ ػٍُفٟ َ

𝑭𝐞𝐱𝐭 )ِٕؼذِت ايِخجٙت اي
        = صٍب اي ٌٍجضُ Gفإْ ِخجٙت اٌضشػت ٌّشوز اٌمصٛس . (   𝟎

=     vG) رببخت cte      )اٌجضُ فٟ حبٌت صىْٛ ٞ إِب أْ ٠ىْٛ، أ (vG     = أٚ فٟ حبٌت حشوت  (  0

=     vG)ِضخم١ّ١ت ِٕخظّت  cte      ≠ 0  ). 

 نـــص الـــقــانــون

 

 جذاء ،فٟ ِشجغ غب١ٌٍٟ ٠ضبٚٞ ِجّٛع اٌمٜٛ اٌخبسج١ت اٌّغبمت ػٍٝ جضُ صٍب
 :، بح١ذG ِٚخجٙت حضبسع ِشوز لصٛسٖ m وخٍت ٘زا اٌجضُ

 𝑭𝐞𝐱𝐭
        = 𝒎. 𝒂𝐆      

 نـــص الـــقــانــون

 

 لٛة Aبح١ذ ٠غبك اٌجضُ  (بخّبس أٚ ػٓ بؼذ) فٟ حأر١ش ب١ٕٟ Aٚ Bإرا وبْ جضّبْ 

𝑭𝐀/𝐁
𝑭𝐁/𝐀 ٠غبك بذٚسٖ لٛة B فإْ اٌجضُ ،Bػٍٝ اٌجضُ           

 بح١ذ حخحمك A ػٍٝ اٌجضُ           

𝑭𝐀/𝐁اٌؼلالت  
          = −𝑭𝐁/𝐀

 . صبو١ٕٓ أٚ ِخحشوAٚ Bٓ١ صٛاء وبْ اٌجضّبْ           

 

 نـــص الـــقــانــون

: ادِلاحظ 
 ...........................................................................................................................................

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

 ...........................................................................................................................................

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

 :(ِجذأ اٌمصٛس)اٌمبْٔٛ الأٚي ١ٌٕٛرٓ  .2

 

: حِلاحظ 
   أفضً ِشجغ غب١ٌٍٟ بح١ذ أْاٌّشاجغ اٌخٟ ٠خحمك ف١ٙب ِبذأ اٌمصٛس ٟ٘ ٚحذ٘ب اٌخٟ حؼخبش ِشاجغ غــــبٌـــ١ــ١ٍت 

 (.أصٍٗ ِٕغبك ِغ ِشوز اٌشّش ِٚحبٚسٖ اٌزلارت ِٛجٙت ٔحٛ رلارت ٔجَٛ رببخت )ِؼٍُ وٛب١ش١ٔه٘ٛ 

 اٌّشجغ ِزبلا ػٍٝ رٌه). غب١ٍ١ٌب ِشجؼب وً ِشجغ فٟ حشوت ِضخم١ّ١ت ِٕخظّت ببٌٕضبت ٌّشجغ وٛب١ش١ٔه ٠ؼخبش 

 (.ببٌٕضبت ٌحشوبث ِذد٘ب لص١شة ٚ رٌه اٌّشجغ الأسضٟ ٚاٌّشوزٞ الأسضٟ، 

 :(اٌّجذأ الأعبعٟ ٌٍزحش٠ه)اٌمبْٔٛ اٌثبٟٔ ١ٌٕٛرٓ  .3

 

 :(ِجذأ اٌزأث١شاد اٌّزجبدٌخ) ١ٌٕٛرٓ اٌثاٌمبْٔٛ اٌث .4
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IV. ٓرطج١مبد ٌٍمبْٔٛ اٌثبٟٔ ١ٌٕٛر. 

 :ِشاحً رطج١ك اٌمبْٔٛ اٌثبٟٔ ١ٌٕٛرٓ

 ححذ٠ذ اٌّجّٛػت اٌّذسٚصت. 

 ًجشد اٌمٜٛ اٌخبسج١ت ٚ حّز١ٍٙب ػٍٝ اٌشى. 

 وخببت اٌؼلالت اٌّخج١ٙت اٌّؼبشة ػٓ اٌمبْٔٛ اٌزبٟٔ ١ٌٕٛحٓ ببٌٕضبت اٌّجّٛػت اٌّذسٚصت. 

 اخخ١بس ِؼٍُ ِخؼبِذ ِّٕظُ ِلائُ ٌٍذساصت. 

 ٍُإصمبط اٌؼلالت اٌّؼبشة ػٓ لبْٔٛ اٌزبٟٔ ١ٌٕٛحٓ فٟ ٘زا اٌّؼ. 

 الإجببت ػٓ الأصئٍت ببلاػخّبد ػٍٝ الإصمبعبث. 

 :حشوخ خغُ صٍت فٛق ِغزٜٛ أفمٟ ثذْٚ احزىبن .1

 الأعئٍخ

 

 ٠زحشن ثذْٚ احزىبن فٛق m=500gٔؼزجش خغّب صٍجب وزٍزٗ 

شذرٙب   وّب ٠ج١ٓ اٌشىً خبٔجٗ 𝐅ِغزٜٛ أفمٟ رحذ رأث١ش لٛح أفم١خ ثبثزخ 

F=5N( .g = 10N/kg) 

 .ثزطج١ك اٌمبْٔٛ اٌثبٟٔ ١ٌٕٛرٓ أٚخذ رغبسع اٌدغُ (1

 ثحزف رأث١ش اٌخ١ط ػٍٝ اٌدغُ و١ف رصجح حشوخ ٘زا الأخ١ش؟ (2

 الأخٛثخ

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ................................................................................................................................................... 
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 :حشوخ خغُ صٍت فٛق ِغزٜٛ أفمٟ ثبحزىبن .2

 الأعئٍخ

 ٌٙب ٔفظ ِٕحٝ اٌحشوخ ٚ شذرٙب  𝐅 فٛق عىخ أفم١خ ثفضً لٛح ثبثزخ m=500g وزٍزٗ (S)٠زحشن خغُ صٍت 

F=5N ٓ٠زُ اٌزّبط ث١(S) اٌغىخ ثبحزىبن، ّٔبثً الاحزىبوبد ثمٛح ثبثزخ ٚ 𝐟  ِٛاص٠خ ٌٍغىخ ٚ ٌٙب ِٕحٝ ِؼبوظ 

 (ٔفظ اٌشىً اٌغبثك) RT=f=2N .((g = 10N/kgٌّٕحٝ اٌحشوخ ٚ شذرٙب 

  .(S)ِثً ػٍٝ رج١بٔخ اٌمٜٛ اٌّطجمخ ػٍٝ  (1

 . ثُ أحغت ل١ّزFٚ fٚ mٗ ثذلاٌخ aGأٚخذ رؼج١ش اٌزغبسع  (2

 .  ثُ أحغت ل١ّزٙبmٚ g ٌزأث١ش اٌغىخ ػٍٝ اٌدغُ ثذلاٌخ RNأٚخذ رؼج١ش اٌّشوجخ إٌّظ١ّخ  (3

 . ٚ أحغت ل١ّزٙبmٚ gٚ f ثذلاٌخ (S) شذح اٌمٜٛ اٌّطجمخ ِٓ طشف اٌغىخ ػٍٝ اٌدغُ Rأٚخذ رؼج١ش (4

 ؟φ، ٚ اعزٕزح صا٠ٚخ الاحزىبن kأٚخذ ل١ّخ ِؼبًِ الاحزىبن (5

 الأخٛثخ

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ................................................................................................................................................... 
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 :حشوخ خغُ صٍت فٛق ِغزٜٛ ِبئً ثذْٚ احزىبن .3

 الأعئٍخ

 
 

 فٛق ِغزٜٛ ِبئً ثضا٠ٚخ m=80kg ٠ٕضٌك خغُ صٍت وزٍزٗ 

α=12° ٔؼطٟ .  ثبٌٕغجخ ٌٍخط الأفمٟ ثذْٚ احزىبنg=10m/s
2

. 

 .رطج١ك اٌمبْٔٛ اٌثبٟٔ ١ٌٕٛرٓ أٚخذ رغبسع اٌدغُ (1

  اعزٕزح طج١ؼخ اٌحشوخ؟ (2

 أٚخذ شذح اٌمٛح اٌّطجمخ ِٓ طشف اٌغطح اٌّبئً؟ (3

 الأخٛثخ

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

................................................................................................................................................... 
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 :حشوخ خغُ صٍت فٛق ِغزٜٛ ِبئً ثبحزىبن .4

 الأعئٍخ

فٛق ِغزٜٛ ِبئً m=80kg وزٍزٗ (S)ٔدش خغّب صٍجب 

ثبثزخ وّب ٠ج١ٓ  𝐅 ثٛاعطخ حجً ٠طجك ػ١ٍٗ لٛح α=12° ثضا٠ٚخ 

g=10m/s : اٌشىً ٔؼطٟ
2

ٚa=2m/s
2
  ٚ k=0,25 . ٠ٕطٍك

 .اٌدغُ ثذْٚ عشػخ ثذئ١خ

شذح اٌّشوجخ RN ثزطج١ك اٌمبْٔٛ اٌثبٟٔ ١ٌٕٛرٓ أٚخذ ل١ّخ  (1

 ؟RTإٌّظ١ّخ ثزأث١ش عطح اٌزّبط، ثُ اعزٕزح ل١ّخ 

 ؟ 𝐅 أحغت شذح اٌمٛح  (2

 .اعزٕزح رؼج١ش عشػخ اٌدغُ ثذلاٌخ اٌضِٓ (3

ػٕذ Gٟ٘ ِٛضغ Oٌحشوخ ِشوض لصٛس اٌدغُ ثبػزجبس إٌمطخ x(t) أوزت ثذلاٌخ اٌضِٓ اٌّؼبدٌخ اٌض١ِٕخ  (4

 .t=0اٌٍحظخ 

 الأخٛثخ

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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