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 .حل مسائل المتجهات وتحليل المتجهات إلى مركباتها المتعامدة -2 في هذا الدرس سوف أتعلم: تمثيل المتجهات واستخدامها هندسيًّا. -1

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________

 ___ _____________________________________ ____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ________________ ____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 ____________________________________________________ ______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ ______________ __________________________ _ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 _______________________________________________________________________________________________________ ____ _

 ___________ ____________________________________________________________________________________________ _____

 الكميات المتجهةتحديد 

: في كلٍّّ مما يأتي غير المتجهةحدّد الكميات المتجهة، والكميات   

a.   15يسير قارب بسرعة km/h . 

b.   خطوة باتجاه الغرب.  25متجول يسير 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________

 ___ __________________ _______________________________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ _____________________________________ _______

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ____________________________ _________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _____________________ ____________________ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

c.  .وزن شخص على ميزان حمّام 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________

 ___ _____________________________________ ____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ________________ ____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 ____________________________________________________ ______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

d.   60تسير السيارة بسرعة km/h   في اتجاه الجنوب الشرقي. °𝟏𝟓بزاوية 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________

 ___ _____________________________________ ____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ________________ ____________________________

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________

 ___ _____________________________________ ____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

________________ ________________________________________________ ____________________________________________

_____________ ____ _______________ __________________ __________________________________________________________

 __________________________________________________________________________________ ____ _______________ _______

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________

 ___ _____________________________________ ____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ________________ ____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

f.   40يسحب طفل زلاجة بقوة مقدارها N. 

e.   20.2يهبط قافز بالمظلات لأسفل مباشرة بسرعة km/h . 

 كمية متجهة 

هي كمية لها مقدار واتجاه؛ فمثلًا سرعة الكرة المتجهة نحو المرمى جنوباً تمثل كلا  من: 
.مقدار سرعة الكرة، واتجاه حركتها  

 كمية غير متجهة )قياسية أو عددية( 

. كمية لها قيمة عددية واحدة، ويدل هذا العدد على مقدار الكمية أو قياسها مثل الكتلةهي  الكميات  
 الفيزيائية 
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 يكون المتجه في الوضع القياسي . إذا كانت نقطة بداية المتجه هي نقطة الأصل. 

هة بسهم يظُهر كلا  من المقدار والاتجاه ويسمى هذا التمثيل  . ويمثِّّل الشكل متجهًايمكن تمثيل الكمية المتجِّ
 . 𝒂أو     �⃑⃑�أو     𝑨𝑩⃑⃑⃑⃑⃑⃑. ويرمز لهذا المتجه بالرمز  B نقطة النهاية، وA نقطة البدايةالمجاور المتجه الذي له 

  فهو مقدار المتجه ويمثله طول القطعة المستقيمة، ويتناسب مع مقدار طول المتجه أما 
هة،  الكمية ،  cm = 5 ft/s 1هو  الرسم مقياس كان إذا المجاور، الشكل ففي المتجِّ

 .  ft/s 13أو  x 5 2.6، يساوي  |𝐚|، ويرمز له بالرمز   aالمتجه  فإن طول

 طرق التعبير عن اتجاه المتجه في الوضع القياسي

 الأفقي تجاهالا

الزاوية التي يصنعها المتجه مع 
عكس  xالجزء الموجب لمحور 
 عقارب الساعة

تجاه الربعي الا
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 ________________________________________________________________________

 ________________________________________________________________________

 ________________________________________________________ ____ ____________

 ___ _____________________________________ ________________________________

 ________________________________________________________________________

 _________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ________

 ________ ________________________________________________________________

 _________ _________ ______________________________________________________

 ________________________________________________________________ ________

 _________________________________________________ ____ _______________ ____

 ______________ __________________________________________________________

 ________________________________________________________________________

__________ ____ _______________ ____________ _______________________________

________________ ______________________ ____ _______________ _______________

 ________________________________________________________________________

 __ _________ _____________________________________________________________

________________ ______________ ___________________________ _______________

 _____________________________________________________________ ___________

_______ ____________________________________________ _____________________

 ________________________________________________________________________

 __________________________________ ______________________________________

_______________________________ ____ _______________ ______________________

 ________________________________________________________________________

 ________________________________________________________________________

 ________________________________________________________ ____ ____________

 ___ _____________________________________ ________________________________

 ________________________________________________________________________

 _________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ________

 ________ ________________________________________________________________

 _________ _________ ______________________________________________________

 ________________________________________________________________ ________

:من الكميات الآتية، واكتب مقياس الرسم في كل حالة ؛ لرسم متجه لكلٍّّ منقلةً  وأمسطرةً  خدماست  

 ____________________________________________________________________

 ____________________________________________________________________

________________________________________________________________ ____

 _______________ _____________________________________ ________________

 ____________________________________________________________________

_____________________________________ ____ _______________ ____________

 ____________________________________________________________________

_ ____ _______________ ________________ ________________________________

 _________________________________________ _________ __________________

 ___________________________________________________________ _________

 _____ ___________________________ ____________________________________

 ____________________ ______________________________________ __________

 ____________________________________________________________________

 ______________________________________________________________ ____ __

_________________________ ___________________________________________

____ ______________________ ____ _______________ _______________________

 __________________________________________________________________ __

  تنبيه! يمكن أن يمثل طول المتجه مسافة، أو سرعة، أو قوة. وإذا مثل المتجه سرعة، فإن طوله لا يمثل المسافة المقطوعة.

 تمثيل المتجه هندسياً
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عند جمع متجهين أو أكثر يكون  الناتج متجهًا، ويسمى المحصّلة أو الناتج. ويكون لمتجه المحصّلة التأثير نفسه الناتج عن تأثير المتجهين  
 الأصليين عند تطبيقهما واحدًا تلو الآخر. ويمكن إيجاد المحصّلة هندسي ا باستعمال قاعدة المثلث، أو قاعدة متوازي الأضلاع. 
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 ________________________________________________________________

 ________________________________________________________________

 ________________________________________________________________

 ________ ____ _______________ __________________ ___________________

 ________________________________________________________________

 _____________________________________________________________ ___

 ____________ ____________ ________________________________________

 _____________________________ ____ _______________ ________________

 ________________________________________________________________

 _________ _________ ______________________________________________

_______________________________ ______________ ___________________

 ________ ________________________________________________________

_ ____ _______________ __________________ __________________________

 ________________________________________________________________

 __________________________________________________ ____ __________

 _____ ____________ _______________________________________________

______________________ ____ _______________ _______________________

 ________________________________________________________________

 __ _________ _____________________________________________________

 _________________ _______ ______________ __________________________

__________________________________________________________ ____ __

_______________________________ _________________________________

 ________________________________________________________________

 ___________________________________________ ____ _______________ __

 إيجاد محصلة )ناتج( متجهين

. للأفقي بالنسبة اتجاهها حد د  ثم  . الأضلاع متوازي أو المثلث، قاعدة مستعملًا  الآتية المتجهات من زوج كل محصلة أوجد   

 .، وليس له اتجاه0أو    �⃑⃑�. ويرمز له بالرمز المتجه الصفريعند جمع متجهين متعاكسين لهما الطول نفسه، فإن المحصلة هي 
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 العمليات على المتجهات 

𝟑𝒙 − 𝟑𝟒𝒚 
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 استخدامات المتجهات لحل مسائل الملاحة

من اتجاه حقيقي  km/h-78. إذا كانت الرياح تهب بسرعة °𝟎𝟓𝟎باتجاه  km/h 310تطير طائرة بسرعة جوية  الطيران  ، فحدد سرعة الطائرة واتجاهها بالنسبة إلى الأرض.𝟏𝟐𝟓°

نهر عبر نهر متجهًا مباشرة نحو الضفة المقابلة.  وفي الوقت ذاته، يحمله تيار ال ft/s 3.5اهيم في اتجاه الشرق بسرعة يسبح إبر سباحةال
 . جد سرعة إبراهيم واتجاهه بالنسبة للشاطئ. ft/s 2باتجاه الجنوب بمعدل 

 _________________________________________________________________________________

 ______ ___________________________________________________________________________

 ______________________________________ ____ _______________ __________________ ______

 _____________________________________________________________________ ____________

___________________ __________________________________ ____ _______________ _________

 ___ _________________________________________________________________________ _____

__________ _______________________________________________________________________

 __________________ _________ ______________________________________________________

 ________________________________________________________________ _________________

 ________________________________________ ____ _______________ __________________ ____

 _________________________________________________________________________________

_______________________________________________________ ____ _______________ _______

 _____ _______________________________ ______________________________________ ____ ___

 ____________ _____________________________________________________________________

 ____________________ _________ ____________________________________________________

_________________________ ________________________ _________________ _______________

 _______________________________________________________________________________ __

 _________________________________________________________________________________

 _____________________________________________________________ _______________ _____

____________________________________________________________________________ ____ _

 ______________ ___________________________________________________________________

_______________________________ ____________________________________________ ______

 ___________________________ ______________ ___________________________ _____________

 ___________________________________________________________ ______________________

 ______________________________________________________________________________ ___

 ______________________________________ ____ _______________ __________________ ______

 ________________________________________________________________________ _________

 _____________________________________________________ ____ _______________ _________

 ___ _________________________________________________________________________ _____

__________ _______________________________________________________________________

 __________________ _________ ______________________________________________________

 ________________________________________________________________ _________________

 ________________________________________ ____ _______________ __________________ ____

 _________________________________________________________________________________

_______________________________________________________ ____ _______________ _______
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 تحليل القوة إلى مركبتين متعامدتين 

 _________________________________________________________________________________

 _________________________________________________________________________________

 ______________________________________ ____ _______________ __________________ ______

_____________ ____________________________________________________________________

 _____________________________________________________ ____ _______________ _________

 ___ _________________________________________________________________________ _____

__________ ________________ _______________________________________________________

 __________________ _________ ______________________________________________________

 ________________________________________________________________ _________________

 ________________________________________ ____ _______________ __________________ ____

 _________________________________________________________________________________

_______________________________________________________ ____ _______________ _______

 ____________________________________________________ ______________________ ____ ___

 ____________ _____________________________________________________________________

 ____________________ _________ ____________________________________________________

_________________________ ______________ __________________________ _ _______________

 _______________________________________________________________________________ __

 _________________________________________________________________________________

 ____________________________________________________________________________ _____

 _________________________________________________________________________________

 _________________________________________________________________________________

 ______________________________________ ____ _______________ __________________ ______

_____________ ____________________________________________________________________

 _____________________________________________________ ____ _______________ _________

 ___ _________________________________________________________________________ _____

__________ ________________ _______________________________________________________

 __________________ _________ ______________________________________________________

 ________________________________________________________________ _________________

ومع أن مركبتي المتجه   .r مركبتي ،rيسُمى المتجهان اللذّان ناتج جمعهما المتجه  ت: تطبيقات المتجها
أفقية،  واحدة، مركبتين متعامدتينإلا أنه من المفيد غالباً تحليل المتجه إلى  يمكن أن تكونا في أي اتجاه،

المبذولة لسحب العربة بصفتها مجموع  rوالأخرى رأسية. ففي الشكل المجاور، يمكن اعتبار القوة 
 تسحب العربة إلى أعلى. y تحرك العربة إلى الأمام، ورأسية xمركبتين هما أفقية 
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المتجهات في المستوى الإحداثي  8-2                             ورقة عمل الثاني عشر العام   

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 . كتابة المتجه باستخدام متجهي الوحدة -2 في هذا الدرس سوف أتعلم: الإحداثي. تمثيل وإجراء العمليات على المتجهات في المستوى  -1

𝑨(−𝟒, 𝟐) , 𝑩(𝟑,−𝟓) 

 التعبير عن المتجه بالصورة الإحداثية )المركبة(

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _______________________________________ __ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 ______________________ _________________________________________________________________________________ ____ _

𝑨(𝟎, 𝟖) , 𝑩(−𝟗,−𝟑) 𝑨(−𝟐,−𝟕) , 𝑩(𝟔, 𝟏) 

 )مقدار( متجهإيجاد طول 

ك بة(   )المر 

 المعطاة نقطتا بدايته ونهايته في كلٍّّ مما يأتي:    𝑨𝑩⃑⃑⃑⃑⃑⃑أوجد طول  

ا يأتي:   𝑨𝑩⃑⃑⃑⃑⃑⃑( لـ   المركبةأوجد الصورة الإحداثية )  المعطاة نقطتا بدايته ونهايته في كلٍّّ مم 

𝑨(−𝟒, 𝟐) , 𝑩(𝟑,−𝟓) 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ _______________________________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

𝑨(𝟎, 𝟖) , 𝑩(−𝟗,−𝟑) 𝑨(−𝟐,−𝟕) , 𝑩(𝟔, 𝟏) 
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، ولإيجاد   u، ويرمز له بالرمز متجه الوحدة   1: يسُمّى المتجه الذي طوله  متجهات الوحدة
 . |𝐯|على طوله  v، اقسم المتجه  vالذي له نفس اتجاه المتجه   uمتجه الوحدة 

 العمليات على المتجهات 

𝒂جد كلا  مما يأتي للمتجهات  = 〈𝟐, 𝟓〉 , 𝒃 = 〈−𝟑, 𝟎〉 , 𝒄 = 〈−𝟒, 𝟏〉   : 

𝒄 + 𝒂 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ ______________ ___________________________ _______________

 _______________________________________________________________________________ _____________________________

__________________________________________________________________________________________________________ __

 _______________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ __________________________________ ___________________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

 ______________________________________________________________________________ ______________________________

𝒃 − 𝟐𝒂 𝟐𝒄 + 𝟒𝒂 − 𝒃 

𝐮 = 𝐯|𝐯| = 𝟏|𝐯|  𝐯 

 العمليات على المتجهات 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ _____________________________________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

 ____________________________________________________ ______________ ___________________________ _______________
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ه ي الوحدة  كتابة متجهٍّ على صورة توافق خطي لمتج 

𝑫(−𝟐, 𝟑), 𝑬(𝟒, 𝟓) 

 ____________________________________________________________________________________________________________

_______________________________________________________________________________ _____________ ____ ____________ 

 ___ __________________ ________________________________________________ _______________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

__________ ______________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

_____________ ____ _______________ ______________________________________________________________ ______________

__________________________________________________________________________________ ____ _______________ _______

 _____ _____________________________________________________________________ ____ _______________ _______________

 __________________________ ________________________________________________ _________ _________________________

____________________________________________________ ______________ ___________________________ _______________

 _____________________________________________________________ __________________ _____________________________

 ____________________________________________________________________________________________________________

 __________________________________________________________________________________________________________ _ _

 _______________________________________________________________________________________________________ _____

𝑫(−𝟑,−𝟖), 𝑬(𝟕, 𝟏) 𝑫(−𝟔, 𝟎), 𝑬(𝟐, 𝟓) 

𝐯يمكن كتابة المتجه  = 〈𝒂, 𝒃〉  زاوية الاتجاه التي يصنعها   تخدام، باسv  مع الاتجاه الموجب
 على الصور:  v. فمن الشكل يمكن كتابة xلمحور 
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ا يأتي vأوجد الصورة الإحداثية للمتجه   : المُعطى طوله وزاوية اتجاهه مع الأفقي في كلٍّّ مم 

 ___________________________________________________________________________________________________________

 ___________________________________________________________________________________________________________

 __________________________________________ _________________________________________________________________

 _________________________________________________________________ __________________________________________

 ____________________________________________________________________________________ _______________________

 ___________________________________________________________________________________________________________

 ___________________________________________________________________________________________________________

 _____  

 الصورة الإحداثية )المركبة( لمتجه بمعلومية طوله وزاوية اتجاهه مع الأفقيإيجاد 

 ____________________________________________________________________________________________________________

__________ ___________________________________________________________ _______________________ ____ ____________ 

 ___ __________________ _______________________________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ _____________________________________ _______

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ____________________________ _________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _____________________ ____________________ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 ___ ____________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _________________________________________ ____________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

_____________________________________________________________________________________ _______________________

 ________________________________ ____ _______________ ____________ _____________________________________________

 ___________________________________________ _________________________________________________________________

 _________________ _______ _________ ___________________________________________________________________________

 ____________________________________________________________________________________________________ ____ ____

𝐯يمكن إيجاد زاوية اتجاه المتجه   = 〈𝒂, 𝒃〉      :مع الاتجاه الأفقي بحل المعادلة المثلثية𝒕𝒂𝒏𝜽 = |𝐯| 𝒔𝒊𝒏𝜽|𝐯| 𝒄𝒐𝒔𝜽 = 𝒃𝒂 

 زوايا الاتجاه للمتجهات

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

________________ ________________________________________________ ____________________________________________

_____________ ____ _______________ __________________ __________________________________________________________

 __________________________________________________________________________________ ____ _______________ _______

 _____ _____________________________________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _____________ ____________

____________________________________________________ ______________ ___________________________ _______________

 _______________________________________________________________________________ _____________________________

____________________________ ________________________________________________________________________________

 _______________________________________________________________________________________________________ ____ _

 تطبيق العمليات على المتجهات
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الضرب النقطي ومساقط المتجهات  8-3                    ورقة عمل الثاني عشر العام   

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 .إيجاد مسقط متجه على آخر -2 في هذا الدرس سوف أتعلم: إيجاد ناتج الضرب النقطي لمتجهين. واستخدامه لإيجاد الزاوية بينهما.  -1

𝐮 = 〈𝟑, 𝟔〉 , 𝐯 = 〈−𝟒, 𝟐〉 
 استخدام الضرب النقطي في التحقق من تعامد متجهين 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _______________________________________ __ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 ______________________ _________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ ___________________________________________________________ __________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

_______________________________________________________________________________________________________ _____

 ، ثم تحقق مما إذا كانا متعامدين. u , vجد حاصل الضرب النقطي للمتجهين 

ف  𝒂للمتجهين  الضرب النقطييعر  = 〈𝒂𝟏, 𝒂𝟐〉 , 𝒃 = 〈𝒃𝟏, 𝒃𝟐〉   : كالآتي  𝒂 ⦁ 𝒃 =  𝒂𝟏𝒃𝟏 + 𝒂𝟐𝒃𝟐  

𝒂 ⦁ 𝒃، إذا وفقط إذا كان  متعامدين  b , aيكون المتجهان غير الصفريين   = 𝟎 

𝐮 = 〈𝟑,−𝟐〉 , 𝐯 = 〈−𝟓, 𝟏〉 𝐮 = 〈𝟐, 𝟓〉 , 𝐯 = 〈𝟖, 𝟒〉 

 خصائص الضرب النقطي

 استخدام الضرب النقطي لإيجاد طول )مقدار( متجه

𝐚 ؛ لإيجاد طول كلٍّّ من المتجهات الآتية :نقطيالضرب ال خدماست = 〈−𝟓, 𝟏𝟐〉 
 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

𝐜 = 〈−𝟏,−𝟕〉 𝐛 = 〈𝟏𝟐, 𝟏𝟔〉 
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 إيجاد قياس الزاوية بين متجهين 

𝐮 = 〈𝟔, 𝟐〉 , 𝐯 = 〈−𝟒, 𝟑〉 
 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ___________ _____ 

 ___ __________________ ___________________________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ _____________________________________ _______

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ____________________________ _________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _____________________ ____________________ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 ___ ____________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _________________________________________ ____________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

𝐮 = 〈−𝟓,−𝟐〉 , 𝐯 = 〈𝟒, 𝟒〉 𝐮 = 〈𝟑, 𝟏〉 , 𝐯 = 〈𝟑,−𝟑〉 

كما هو موضح.  vتوازي   𝐰𝟏بحيث  uمرك با المتجه   𝐰𝟏  و 𝐰𝟐متجهان غير صفريان، وكان   vو  uإذا كان 
ى  𝐰𝟏فإن المتجه  𝐩𝐫𝐨𝐣𝐯𝐮و       𝐩𝐫𝐨𝐣𝐯𝐮ويرمز إليه بالرمز   .vعلى  u مسقط المتجهيسم  = (𝐮 ⦁ 𝐯|𝐯|𝟐) 𝐯 𝐰𝟏 = 𝐩𝐫𝐨𝐣𝐯𝐮 𝐮 = 𝐰𝟏 + 𝐰𝟐 

𝐰𝟐 𝜽 

𝐮 

𝐯 

 العمليات على المتجهات 

 ___________________________________________________________________________________________________________

 _________________________________________________________________________________________________ __________

 _____ __________________ ___________________ _________________________________________________________________

 ________________________________________________________ ____ _______________ ____________ ____________________

_________________________________________________ ____ _______________ _______________________________________

 __________________________________________________ _________ ________________________________________________

 ______________________________________________________________________ _____________________________________
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 __________________________________________________________________ __________________________________________

 ____________________________________________________________________________________________ ____ __ __________

 ___ _______________________________________________________________________________________________________ __

___________________ ____ _______________ ____________ __________________________________________________________

 ___________ ____ _______________ ______________________________________________________________________________

 ___________ _________ _____________________________________________________________________________ ___________

 ___ ___________________________ ____________________________________________________________________________ __

________________ ______________________________________________________________ ______________________________

 _______________________________________________________________________________ _____________________________

________________________________________ ____ _______________ _________________________________________________

_________________________________________________ ___________________________________________________________

 __________________ ______________ ___________________________ _________________________________________________

 ________ ____ _______________ __________________ _____ __________________________________________________________

 _____________________________________________________________________________ ____ _______________ ____________

 ________________________________________________________________________________________ __ __________________

 _____________________________________________________________________ _________ ______________________________

 ________________________________________________________________________________________ ____________________

_____________________________________ ____ _______________ __________________ __________________________________

__________________________________________________________________________________________________________ __

 __ _______________ ____________ _____________________________________________________________________ ____ ______

 ______ ___ _________________________________________________________________________________________ _________ _

____________________________________________________________________________ ______________ __________________

 ______________________________________________ _________________________________________________________ _____

 ____________________________________________________________________________________________________________

 vالمسقط في عكس اتجاه 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ _________ _________ _______________________________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________ ________________

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ _____________________________________________________________________ ____ ____________ ___ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ ______________ ___________________________ _______________

______________________ _________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 __________________________________ _____________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _____________________________________________________________________________ ______________ _______ ______

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ _______________________________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ _____________________________________ _______

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ____________________________ _________________________________________ ____ _______________ _______________
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 استخدام مسقط متجه لإيجاد قوة 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ ___________________________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ _____________________________________ _______

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ____________________________ _________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _____________________ ____________________ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 ___ ____________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _________________________________________ ____________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

_____________________________________________________________________________________ _______________________

 ________________________________ ____ _______________ ____________ _____________________________________________

كما هو موضح. إذا تم تجاهل قوة الاحتكاك،  °𝟑𝟎على تل مائل بزاوية   N 13000 تقف سيارة بقوة السيارات
 فما القوة اللازمة لمنع تدحرج السيارة لأسفل التل؟

القوة اللازمة لمنع انزلاق الزلاجة لأسفل التل إذا علمت أن وزن خديجة  ما  °𝟔𝟎تل مائل بزاوية   تجلس خديجة على زلاجة على جانب تزلجال
 ؟ N 550والزلاجة 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________
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 حساب الشغل

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ ___________________________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ _____________________________________ _______

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ____________________________ _________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _____________________ ____________________ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 ___ ____________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _________________________________________ ____________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

 . Bإلى النقطة   Aتؤثر على جسم لتحريكه من النقطة  Fبواسطة قوة ثابتة  Wالمبذول   الشغللمسقط المتجه حساب الأخرى من التطبيقات 

𝐩𝐫𝐨𝐣𝑨𝑩⃑⃑⃑⃑⃑⃑ 𝐅 

𝐖 = ห𝐩𝐫𝐨𝐣𝐀𝐁⃑⃑ ⃑⃑  ⃑𝐅หห𝐀𝐁⃑⃑ ⃑⃑  ⃑ห 𝐖 = |𝐅|(𝒄𝒐𝒔𝜽) ห𝐀𝐁⃑⃑ ⃑⃑  ⃑ห 𝐖 = |𝐅| ห𝐀𝐁⃑⃑ ⃑⃑  ⃑ห 𝐖 = 𝐅 ⦁ 𝐀𝐁⃑⃑ ⃑⃑  ⃑ 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ _______________________________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

___________________________________________ _____________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ___________________ _________________________

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______
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ثلاثي الأبعاد الالمتجهات في الفضاء   8-4                    ورقة عمل الثاني عشر العام   

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 .التعبير عن المتجهات في الفضاء جبرياً وإجراء العمليات عليها -2 هذا الدرس سوف أتعلم:في  تحديد النقاط والمتجهات في نظام إحداثي ثلاثي الأبعاد.  -1

 تعيين نقطة في الفضاء 

y 

z 

x 

y 

z 

x 

y 

z 

x 
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 قطعة مستقيمة في الفضاءالمسافة بين نقطتين ونقطة منتصف 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _______________________________________ __ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 ______________________ _________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ ___________________________________________________________ __________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

_______________________________________________________________________________________________________ _____

 ________________________________ ____ _______________ ____________ _____________________________________________

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _______________________________________ __ _______________

 _______________________________________________________________________________ _____________________________
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 تعيين متجه في الفضاء 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ ______________ ___________________________ _______________

 _______________________________________________________________________________ _____________________________

 _______________ _____________________________________________________________________________________________

𝐴𝐵⃑⃑⃑⃑جد الصورة المركبة وطول   𝐴𝐵⃑⃑⃑⃑)مقدار( المعطاة نقطتا بدايته ونهايته، ثم أوجد متجه الوحدة باتجاه   ⃑   في كلٍّّ مما يأتي: ⃑ 

لا  من المتجهات الآتية في نظام الإحداثيات الثلاثي الأبعاد:كمثل بياني ا   

y 

z 

x 

y 

z 

x 

y 

z 

x 

 التعبير عن المتجهات في الفضاء جبري ا
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ ___________________________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ___________________________ _____________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ___________________________________________________________________ _________________________________________

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ ______ _

 _____ _____________________________________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

 ____________________________________________________ ______________ ___________________________ _______________

 _______________________________________________________________________________ _____________________________

_______________________________________________________________________________ _____________________________

 _______________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _______ ______________________________________________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

 ___________________________________________________ _________________________________________________________

 العمليات على المتجهات في الفضاء

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________
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 استخدام المتجهات في الفضاء

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ ______________ ___________________________ _______________

 _______________________________________________________________________________ _____________________________

 _______________ _____________________________________________________________________________________________

 _______________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _____________________________________________________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ _____ _____________

 ____________________________________________________________________________________________________________

 ________________________________ ____ _______________ ____________ _____________________________________________

 ________________________ ___________________ _________________________________________________________________

 ________________________ _________ ___________________________________________________________________________

 ____________________________________________________________________________________________________ ____ ____

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ________________________________________ ____

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ _______________________________ ______________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _______________________________________ __ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 ______________________ _________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _____________________________________________________________________________ ______________ _____________

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _____________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

الضرب النقطي والضرب المتجهي في الفضاء  8-5                 ورقة عمل الثاني عشر العام   

 

 

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 في هذا الدرس سوف أتعلم: . إيجاد قيمة ناتج الضرب النقطي والزوايا بين متجهات في الفضاء -1
 .إيجاد قيمة ناتج الضرب المتجهي للمتجهات في الفضاء واستخدامه في إيجاد المساحة والحجم -2

 المتعامدة إيجاد الضرب النقطي لتحديد المتجهات 

د ما إذا كانا متعامدين أم لا:  u , v للمتجهين  نقطيأوجد حاصل الضرب ال  في كلٍّّ مما يأتي، ثم حدِّّ

 إلى أقرب جزء من عشرة:    u , vبين  𝜽أوجد قياس الزاوية  

 الزاوية بين متجهين في الفضاء
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ ______________ ___________________________ _______________

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

هو متجه    a , bف الضرب النقطي، فإن الضرب المتجهي لمتجهين آخر من الضرب بين المتجهات في الفضاء، وبخلاالضرب المتجهي هو نوع 
 a , bعموديًّا على المستوى الذي يحوي المتجهين  a x b، ويكون المتجه   a cross bويقرأ  ،  a x bوليس عددًا، ويرُمز له بالرمز  

 الفضاءالضرب المتجهي للمتجهات في 

 :   u , vيعامد كلا  من   u x vفي كلٍّّ مما يأتي، ثم بين أن   u , vأوجد الضرب المتجهي للمتجهين 
 إيجاد الضرب المتجهي لمتجهين في الفضاء
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _______________________________________ __ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 _______________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ __________________________________________________________ ___________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

 العزم باستخدام الضرب المتجهي
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _______________________________________ __ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 _______________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ __________________________________________________________ ___________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

 ______________________________________________________________________________________________________ ______

 ________________________________ ____ _______________ ____________ _____________________________________________

 ___________________________________________ _________________________________________________________________

 ________________________ __________ __________________________________________________________________________

 ____________________________________________________________________________________________________ ____ ____
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u = 2i + 4j - 3k   , v = i - 5j + 3k 

 :مما يأتي كلٍّّ  في متجاوران ضلعان  u , v أوجد مساحة متوازي الأضلاع الذي فيه

 مساحة متوازي أضلاع في الفضاء 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ ___ ________________________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ________________________________________ ____

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ _______________________________ ______________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ ________________________ _________________ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 _______ ________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ ____________________________________________ _________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

________________________________________________________________________________________ ____________________

u = -6i -2j + 3k   , v = 4i +3j + k 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ _______________________________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ _____________________________________ _______

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ ___________________________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ _____________________________________ _______

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ____________________________ _________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _____________________ ____________________ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 ___ ____________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _________________________________________ ____________________________________ ______________ _____________

 حجم متوازي السطوح 

 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ________ ____ 

 ___ __________________ _______________________________________________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ___________________________________ _____________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ___________ _________________________________

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

لمتوازي   ا متجاورةً ن أحرفً وّ  ك  نقطة البداية، فإنها تُ  إذا التقت ثلاثة متجهات في مستويات مختلفة في
سطوح، وهو عبارة عن مجسم له ستة أوجه، كل وجه منها على شكل متوازي أضلاع كما في الشكل 

 لهذه المتجهات هو عدد يمثّ ل حجم متوازي السطوح. نقطي، إن القيمة المطلقة للضرب الالمجاور

النقطي 

 النقطي

 :مما يأتي أحرف متجاورة في كلٍّّ  t , u , vأوجد حجم متوازي السطوح الذي فيه 
t = 4i - 2j - 2k   , u = 2i + 4j - 3k   , v = i - 5j + 3k 

t = 2j - 5k   , u = -6i - 2j + 3k   , v = 4i + 3j + k 
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ ______________ ___________________________ _______________

 _______________________________________________________________________________ _____________________________

__________________________________________________________________________________________________________ __

 _______________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ __________________________________ ___________________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

 ______________________________________________________________________________ ______________________________

 ________________________________ ____ _______________ ____________ _____________________________________________

 ___________________________________________ _________________________________________________________________

__________ ______________ _________ ___________________________________________________________________________

مصفوفات التحويلات في الفضاء ثلاثي الأبعاد   8-6                 ورقة عمل الثاني عشر العام   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 في هذا الدرس سوف أتعلم: .تحويل الأشكال ثلاثية الأبعاد باستخدام عمليات المصفوفات لوصف التحويل -1

 وتمثيلها في صورة مصفوفة الرؤوس إيجاد إحداثيات الرؤوس 
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ _____________________________________________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

 ____________________________________________________ ______________ ___________________________ _______________

 _______________________________________________________________________________ _____________________________

_____________________________________________________________________________________ _______________________

 _______________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ _____________ ________________________________________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

 _________________________________________________________ ___________________________________________________

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الرسوم المتحركة الحاسوبية )الإزاحة(
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 ________________________________________________________________ ____________________________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ________________________________________ ____

_____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ _______________________________ ______________________________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ ________________________ _________________ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 _______ ________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

____ ____________________________________________ _________________________________ ______________ _____________

 ______________ _________________________________________________________ ____ _______________ __________________

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 يمثل مصفوفة رأس المنشور المستطيل المجاور: Mافترض أن 

 الرسوم المتحركة الحاسوبية )الانعكاس(

M = 
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 في المخطط التالي:     xy  ,  xz  ,  yzيتم تلخيص مصفوفات تحويلات الانعكاسات عبر المستويات 
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 ____________________________________________________________________________________________________________

 ____________________________________________________________________________________________ ____ ____________ 

 ___ __________________ __________________ _________________ ____________________________________________________

 _____________________________________________________ ____ _______________ ____________ ________________________

 _______________________________________________________________________________ _____________________________

 _____________________________________________ _________ ______________________________________________________

 ________________________________________________________________ ____________________________________________

 _____________ ____ _______________ __________________ __________________________________________________________

__________________________________________________________________________________ ____ _______________ _______

 _____ ______________________________________________ _______________________ ____ _______________ _______________

 __________________________________________________________________________ _________ _________________________

____________________________________________________ _______________________________________ __ _______________

 _______________________________________________________________________________ _____________________________

 ____________________________________________________________________________________________________________

 _______________________________________________________________________________________________________ ____ _

 _______________________________________________________________________________________________________ _____

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (التمدد  -تغيير الأبعاد الرسوم المتحركة الحاسوبية )

𝒌، عند  kمكن تمثيل تغيير الأبعاد بمعامل مقياس ي ≠    D، من خلال المصفوفة  𝟎
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