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 دائرة الوحدة في المستوي الإحداثي و الدوال المثلثية ) الدائرية (      1  -8

 

 : هي دائرة مركزها نقطة الأصل  و ،  دائرة الوحدة     

  و طول نصف قطرها واحد وحدة .               

 

 

  : هي نقطة تقاطع الضلع النهائي   النقطة المثلثية   

ية موجهة في       الوضع القياسي مع دائرة الوحدة .لزاو

 

 

 с النسب المثلثية للزاوية التي قياسها        
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  الدوال الدائرية ) المثلثية (
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 في كل مما يلي  :  с،  جتا  сحدد إشارة جا : (1مثال )

   305ْ= جـ                             ــــــــ=   ب                           135ْ=  أ        

  الحل :

---------------------------------     ---------------------------------       ------------------------------------ 

---------------------------------     ---------------------------------       ------------------------------------ 

---------------------------------     ---------------------------------       ------------------------------------ 

---------------------------------     ---------------------------------       ------------------------------------ 

---------------------------------     ---------------------------------       ------------------------------------ 

---------------------------------     ---------------------------------       ------------------------------------ 

 ؟ с    ماهي إشارة  جتا  ْ 270>     >  90ْأ     إذا كانت     : (2) تطبيق

--------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

 ؟                 с. ما هي إشارة  جا      с  <π>    د0ب   إذا كانت                

--------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

c π7 

6 

c 

c c 



 2017 – 2016ل للصف العاشر         *******        للعام الدراس ي ثانوية عروة بن الزبير        ******               أوراق عم         

 2017التاريخ :          /           / قسم الرياضيات             ******                      الفصل الدراس ي الثاني          اليوم :                                              

************************************************************************************* 

 

 

5 

 زاوية الإسناد

  تعريف زاوية الإسناد :

 

 

ية الإسناد :  الأشكال التالية توضح الحالات المختلفة لإيجاد زاو
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ية الإسناد و أوجد قياسها لكل مما يلي :   مثال )3( : ارسم كلاً من الزوايا الموجهة في وضع قياسي ، ثم عينّ زاو

   125ْأ             

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------- 

   215ْب            

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------     

            𝜋116 ـ   ج                

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

--------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------  
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(1لثية )العلاقات بين الدوال المث     8-2   

 

  : (1مثال )

  فأوجد                                                  أ    إذا كان     

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

  (  36ْ-جا) فأوجد  ،   0.5878  ⋍  36ْب    إذا كان جا  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

  (  45ْ-ا)ظ فأوجد  ،   1 =  45ْاظجـ    إذا كان   

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  
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 بدون استخدام الآلة الحاسبة إذا كان  :  : (2مثال )

1 =  60ْأ     جتا   
   120ْجتا  فأوجد      2

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

 ب      

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

 جـ       

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

 بدون استخدام الآلة الحاسبة إذا كان  :  : (2) تطبيق

1 =  30ْأ     جا   
   150ْجا  فأوجد      2

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

 ب      

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  
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 بدون استخدام الآلة الحاسبة إذا كان  :  : (3مثال )

1 =  30ْأ     جا   
   210ْجا  فأوجد      2

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

 ب      

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

   220ْجتا  فأوجد 0.766 ⋍  40ْبدون استخدام الآلة الحاسبة إذا كان  :  جتا  : (3) تطبيق

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  
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 بدون استخدام الآلة الحاسبة ، أوجد :  : (4مثال )

  ْ 150أ    جا   

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

  ْ 240ب    جتا   

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

 ــــــــجـ    ظا   

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

   236ْجا  فأوجد 0.829 ⋍  56ْبدون استخدام الآلة الحاسبة إذا كان  :  جا  : (4) تطبيق

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

 

 

π2 

3 
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ية  : (5مثال )   сاكتب النسب المثلثية التالية بدلالة إحدى النسب المثلثية الأساسية للزاو

𝜃أ       جا )    + π  )--------------------------------------------------------------------------------------- 

𝜃ب    جتا )    − π  )--------------------------------------------------------------------------------------- 

𝜃جـ       جا )    +
𝜋

2
  )-------------------------------------------------------------------------------------- 

𝜃د       جتا )    −
𝜋

2
  )-------------------------------------------------------------------------------------- 

ية س  : (5) تطبيق  اكتب النسب المثلثية التالية بدلالة إحدى النسب المثلثية الأساسية للزاو

 -----------------------------------------------------------------------------------س(  -  180ْأ       ظا )   

 ----------------------------------------------------------------------------------- + س(  180ْب    جتا )  

 --------------------------------------------------------------------------------------س( -جـ       جا )  
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 Pالدوال المثلثية ) الدائرية ( على 

 

 صورة :  بسط التعبير التالي لأبسط : (6مثال )

 س (    –  90ْ +س ( + جا ) 180ْ +س ( +جا )  90ْجا س + جا )  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------------- 
 لأبسط صورة :  ةالتالي اتالتعبيركلاً من بسط : (6) تطبيق

𝜃جتا )    أ       − π  )-  ( جتا𝜃 𝜃جا )  ( + − + π + )  ( جتا𝜃 −
π

2
  )   

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

𝜃جا ) ب       + π  )-  ( جتا𝜋

2
+ 𝜃 + ) جتا  (𝜋 − 𝜃 + )  ( جا𝜃 +

π

2
    ) 

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

--------------------------------------------------------------------------------------------------------------- 
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 أوجد قيمة النسب المثلثية التالية بدون استخدام الآلة الحاسبة :   : (7مثال )

 --------------------------------------------------------------------------------------------   150ْأ       جا   

----------------------------------------------------------------------------------------------------------------  

 ------------------------------------------------------------------------------------------(  225ْ-ب    ظا )  

----------------------------------------------------------------------------------------------------------------  

 -----------------------------------------------------------------------------------------(  135ْ-جـ    جتا )  

----------------------------------------------------------------------------------------------------------------  

 أوجد قيمة النسب المثلثية التالية بدون استخدام الآلة الحاسبة :   : (7) تطبيق

 --------------------------------------------------------------------------------------------  ـــــــــأ       جتا   

----------------------------------------------------------------------------------------------------------------  

 ----------------------------------------------------------------------------------------- ( ـــــــ -)جا ب      

----------------------------------------------------------------------------------------------------------------  

𝜋11جـ    ظا   

6
  ---------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------  

 لأبسط صورة :  ةالتالي اتالتعبيركلاً من بسط  : واجب

 ( 𝜃  +9 π )جتاأ         

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

𝜃ا ) تب    ج   −
π

2
−    ) 

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------- 

π7 

6 

π2 

3 
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  حل معادلات مثلثية

 

 حل كلاً من المعادلتين :    : (8مثال )

1 =أ     جتاس    
  = 0 -جتاس 2ب                                                     2

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

    1 =جتاس  حل المعادلة :   : (8) تطبيق

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  
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 حل كلاً من المعادلتين :    : (9مثال )

   =اس ج2ب                                                     2 =أ     جاس    

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

--------------------------------------------------         ------------------------------------------------------- 

 0= 1-جاس  2حل المعادلة :   : (9) تطبيق

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  
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  =حل المعادلة :  ظا س  : (10)مثال

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

   1 =ظا س    حل المعادلة :   : (10) تطبيق

---------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  
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 (2العلاقات بين الدوال المثلثية )    8-3

 المتطابقات المثلثية الأساسية : 

 

 متطابقات فيثاغورث : 

             

с   >   ،0 <с  <πبدون استخدام الآلة الحاسبة إذا كان  جتا : (1)مثال

2
  

 сب   استنتج  ظا                                                  сأ        أوجد جا     

-----------------------------------------------------------       ----------------------------------------------- 

-----------------------------------------------------------       ----------------------------------------------- 

-----------------------------------------------------------       ----------------------------------------------- 

-----------------------------------------------------------       ----------------------------------------------- 

-----------------------------------------------------------       ----------------------------------------------- 

с  =3بدون استخدام الآلة الحاسبة إذا كان  جا : (1)تطبيق
5       ،0 <с  <π

2
 с،  ظا   сفأوجد  جتا   

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------

- 
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с  =1( إذا كانت  جا1)  : واجب
5       ،0 <с  <π

2
ية      сفأوجد قيمة النسب المثلثية الأخرى للزاو

---------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

 с،  جتا    с أوجد جا   с > 0،   جتا    с  =( إذا كانت  ظا2)

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------------- 

с  =1( إذا كانت  جتا 3)
 с،  ظتا    сأوجد جا    с > 0،   جا    3

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------------- 
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 с،  جتا   сفأوجد جا   с <0،  جتا     с  =2بدون استخدام الآلة الحاسبة إذا كان  ظا : (2)مثال

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------------- 

с  =3بدون استخدام الآلة الحاسبة إذا كان  ظا : (2)تطبيق
 с،  جتا   сفأوجد جا   с <0،  جا     4

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------- 
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с  =12( بدون استخدام الآلة الحاسبة إذا كان  ظا1) : واجب
 с،  جتا   сفأوجد جا   с >0،  جا     5

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------------- 

с  =24بدون استخدام الآلة الحاسبة إذا كان  ظا (2)
 с،  جتا   сفأوجد جا   с >0،  جتا     7

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------- 
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с  =3بدون استخدام الآلة الحاسبة إذا كان  جا : (3)مثال
 с،  ظا   сفأوجد ظتا   с >0،  جتا 7

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------------- 

с  =5كان  ظتابدون استخدام الآلة الحاسبة إذا  : (3)تطبيق
   сفأوجد جا   с <0،  جا     8

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------- 
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 س = جاس2جتا× س + جاس 3أثبت صحة المتطابقة التالية  :  جا : (4)مثال

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------------- 

 س2جتاس = 2جتا× س 2جاس + 4أثبت صحة المتطابقة التالية  :  جتا : (4)تطبيق

 --------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------- 
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  0 ≠، حيث المقام                                           أثبت صحة المتطابقة التالية  : : (5)مثال

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------------- 

 أثبت صحة المتطابقة التالية  :   : (5)تطبيق

 --------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

------------------------------------------------------------------------------------------------------------  
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 التالية  :  تطابقاتأثبت صحة الم  : واجب

      с 2ات= ق (с-)2+ ظتا1 (1)

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

--------------------------------------------------------------------------------------------------------------- 

   с 2اظ+  с 4اظ=  с 2قا – с 4قا  (2)

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

---------------------------------------------------------------------------------------------------------------- 

    1=   (с 2تا+ظ1) (с 2جتا -1) (3)

--------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

 с 2+ جتا с =3 2جتا с  +4 2جا3 (4)

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------------  


