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 äÓjƒëàdGh ∫Ghó∏d ≈fÉ«ÑdG π«ãªàdG
á«°Sóæ¡dG

Graphical Representation of functions, Geometrical Transformations

4-1
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P)N�
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  ������ 3 �9�-� +Q67 ��9�
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  �(SP�� ������
  ��	�CT� <U(��*�� .��F*	�

 <
�C�C2� G	� H � ������
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Graphs of Functions   ∫GhódG äÉ«æëæe º°SQ

 Polynomial Functions   OhóëdG Iô«ãc ∫GhO :k’hCG
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Transformations of Graphs  ∫GhódG äÉ«æëæªd á«°Sóæ¡dG äÓjƒëàdG

Vertical Translation   ádGódG ≈æëæªd á«°SCGôdG áMGRE’G :k’hCG
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تمــــاريــن ١ - ٤

�T���I� dK��� �T�#� �#� <=��� ��� , � ���#�� �WKW� <=
�   1 

- >  
-  G   = ( ) ب    H | |

 <     = ( ) أ   

 >    
 <  | |   = ( ) د    >   

 <      = ( ) ج    

:IÉ£©ªdG äÉHÉLE’G ø«H øe áë«ë°üdG áHÉLE’G ôàNG

:         = ( )        +  = ( )    2 

د   ج     ب    أ      
:        | | = ( )       |   + | = ( )    3 

د   ج     ب    أ      
:   + (  - ) = ( )       4 

( - -) د   (  -) ج    ( - ) ب   ( أ  (   
:  ( + ) -  =( )          5 

( - ) د   (  ) ج    (  -) ب   ( أ  (   
:     +   -  = ( )            6 

(  -) د   (  ) ج    ( - -) ب   ( أ  ( -  
:≈JCÉjÉe øY ÖLCG

  = ( )        7 

       
 .      

:���|� ���#�� �� �Q O#P�D ��Q�  
       

'−
(−

(

*

,

'

)

+

)−

+ ,((−+− *' )'−*− )−,−



�

x

}
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  = ( )       :     8 

         
:���|� ���#�� �� �Q O#P�D ��Q�  

       

| | = ( )           9 

        

:���|� ���#�� �� �Q O#P�D ��Q�  
       

      .         = ( )        10 

:   

'−
(−

(
'

)

)−

(−*− ''−)−+− �

4

%%

4

ب

'−

(

*

'

)

+

+( *' )'−
�

4

%%

4

جـ أ

'−

(

*

'

)

+

((− ' )'−)− �

4

%

4

%

.      = ( )         11 

 - (  – ) = ( ) ج    (  – ) = ( ) ب    –  = ( ) أ   
:    | | = ( )        12 

 - |  – | = ( ) ج       |  + | = ( ) ب     + | | = ( أ  (  
 ��	
JK��� h� f��WKW��� hI��� F�8 f��^�#�� #Z�� <^

*−

'−

+−

(−

(
'

)

,−

)−

+((−+− *' )'−*− )−,−
%

4

x

� 


}

'−
(−

(

*

'

)

+

+ ,((−+− *' )'−*− )−,−
%

4

�}

x
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:     .  = ( )        13 

  + (  + )  = ( ) ج    (  – )  = ( ) ب        – ( )  = ( ) أ   
 ����� �Q �WKW�� �^����� �M�8 �#� <^

:             = ( )        14 

 + (  - )  = ( ) ج     + ( )  = ( ) ب   (  – )  = ( ) أ   
:      = ( )          15 

   ( + ) -  = ( ) ج    (  – ) –   = ( ) ب    -  = ( ) أ   
.    | |= ( )        16  

 | - | -  = ( ) ج    | + |- = ( ) ب       | | -  = ( ) أ   
| + |  -  = ( ) و   | - | - = ( ) ه    | |  = ( ) د   

              17 

= ( ) أ 
 +  G = ( ) -  H  <     + ب 

 - - >  -  - H    H   
 

         :     18 

     + ( -  ) C = ( )  :       
:  .

ب      C  أ  
ج      

                 :     19 

.           
           :    20 

.              
 . أ                

. ب                

��� )

%

$%&�

�
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5-1
Solving Absolute Value Equations and Inequalities

á≤∏£ªdG áª«≤dG äÉæjÉÑàeh ä’OÉ©e πM

 $
�� G	� [�9
 �>�	
��� ����	� �����

 Equation  ����
)�
 Inequality  ��C(
�*�
 Graphical Solution  �$
�� ��

 
_�N
�� O
��2� <`�
)� ��
 
 _(EK O
��2� <`�
)� ��
 �
_�N
�� O
��2� <
C(
�*� ��
 
 _(EK O
��2� <
C(
�*� ��
  <
���MA9 <UPa� �Kb�N

 .��F*	
� 
���9 ��A
��
O
��2� <
C(
�*�9 <`�
)�

ä’OÉ©ªdG πM : k’hCG

فكر    ناقش

 .                
:    

? أ          
ب                

?   
:  

    ( )  = ( )  :  (  )      (
.      

   ( )  =  ( )            (
:         

'−

(
'

)

( *' )�
%

4 �




z = �K�� �PJ�!�
'−

(
'

)

( * +' )
� %

4 �


C

{C} = �K�� �PJ�!�
'−

(
'

)

( * +' )
� %

4 �


C

{E ,C} = �K�� �PJ�!�

E

`L = |Ü + ¢S CG | :ádOÉ©ªdG πM

مثال

.    = |  - | :    1 

 
 = ( )    |  - | = ( )    

 | - | = ( )      (
  | |  =  ( )   

     
           =  ( )       (

(  )     

(

+

'

*
)

( * ,' ) + - .'− �

4

%
�
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 (  )  (  - )     Ö  

 {   -} :     `  
:iôÑédG πëdG

= ( ) -  G 
 +  - >   :    

]    ]     = :       =  – :  G  
]     - [  - = :     =  +  – :   >   

.      {-  , ' − } :     
   

.         1 

 = |  –  | ج     =  + | | ب    =  - | | أ   
 Properties of the Absolute Value  Oó©dG ¢SÉ«≤e ¢UGƒN ¢†©H

تعلم

: | | × |C| = |  C|  (
 =  ×  = |  - | × | |  = |  - | = |  - × |  

 | | + |C| H |  + C|  (
:     E  , C       

 = |  - | + |  - | = |  -  - |   = | | + | | = |  + |  
|C - | = |  - C|  (

:

+I  C  C- = �� C=   : C = | | :    (
I    C   − = C ��  = C : | | = | C | :    (

 = | |= | |  (
|E + ¢S `L| = |Ü + ¢S C|   :ádOÉ©ªdG πM

مثال

.  |  + | = |  - |     2 

 
 | +  | = ( )   | - | = ( )   

          | |    :   
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| (  + ) | = | +  | = ( )  Ö  
|  + | = ( )  `  

      | |       
       ,        

(     )  (  - )  :    
{    -} �T ����F��� �� �PJ�!�  

   
.        2 

 = |  -  | + |  –  | ب     |  + | = |  + | أ   
مثال

:          3 

| ب +  +  =|  –      |  – | = |  + | أ   
 

(  – ) ! =  +  `  |  – | = |  + | a أ   
�$�
�� ��u&  - =  `       –  =  +  `   

 - = :2� "�    +  - =  +  ��   
{ - }     2� "�    - =  `   

:t��K���  
:      - =    

 {  - }    2� "�  =   =    
|  – | =  +  -  a ب   

|  –  |= |  - | ` :2� "� |  – | =  (  - )  `   

(  - ) ! =  -  :   
 =     =                      -  =  -  `   

 =                  + - =  -    
        

   =  `    =   =     =    
   =  `    =   =     =    

{, ,* } :        

'−

(

+

-

'

*

,

.

)

( * ,(−*−,− ' ) +'−)−+−
%

4

�
%

4




�

¿CG ôcòJ

I  E  , C 2�Q �a�
|E| = |C| 2�Q� 

E ! = C :2`1

¿CG ôcòJ

:2J
	 C \���� �#P ~U
|C| =  C  
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:           3 

ب   -  +  =      = |  - |  - |  - | أ   

Solving the Inequalities   äÉæjÉÑàªdG πM :É«fÉK

(G    H    <   >) :             
.              

É v«fÉ«H äÉæjÉÑàªdG πM

:          
    ( )  =   ( )  = 

{   C }  ( )  = ( )
  =      C=    =  :2� "�

]   C [   ( )  > ( )    >   :���	�
]    [  ]C   - [   ( )  < ( )    <     

مثال

(

+

'

*
)

(' )'−(−)−*−+−
� %

4
| + | = 4O3�

] = 4O3�

%

أ   4 

(
'

*
)

''−(−)−*−+−,−
� %

4
c = 4O3�

%
| + | = 4O3�

+

ب

(

+

'

*
)

-,+*)(''− �
%

4
| - | = 4O3�

 = 4O3�

جـ

�W	�9���� �� �PJ�!�
 > | + |

]   - [ :

�W	�9���� �� �PJ�!�
  G  |  +  |

]  - ]  [ -  -[ :
] -  -[  – I :2� "�

�W	�9���� �� �PJ�!�
  H |  - |

[  -] :

   
:( )               4 

  < | ج   | -    H |  +  | ب    H |  + | أ   

�
%

4

C

4O3� = ]X

4O3� = dX

 4O3� < 4O3� 4O3� > 4O3�4O3� < 4O3�

%

4
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É kjôÑL äÉæjÉÑàªdG πM

تعلم

C  H   H  C-  :2`1  < C     C  H | |   :]3��
C -  H   ��  C G  :2`1   < C    C  G  | |   :�]�8�^

مثال

:            5 

   G    +  -  ب     >   |  - | أ   
 

�W	�9���� ��� ) �1��`��   >  –  >  - "�  > |  - | a أ   
 >  >  -  :2� "�   +  >  +  –  >  +  - `   

]     - [ = �K�� �PJ�!� `   
  G |  – |  :2� "�  |  - | = (  - )  a ب   

 - H "�  - H  –           G  G  –  `   

  ]     - [ - I    
]    ]  [  -    - [ �T �W	�9���� �� �PJ�!� `

   
:            5 

 H |  + | ب    > |  - | أ   
 G  +  -   ج  

:          :  

ج   <  <      G   - H ب    H  H  - أ   
  á«JÉ«M äÉ≤«Ñ£J

مثال   

 c   c                 6 

?           .      

 ¿CG ôcòJ

YZ , E , C �� �
�
 YZ >  E  ,  E >  C  :2�Q �a�

YZ > C 2`1
2`1 E > C :2�Q �a�

YZ + E > YZ + C
c < YZ  #WP YZ E > YZ C
c > YZ  #WP YZ E < YZ C
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 c  =              

  ! =  -     = |  - | `  
 =  -  =    =  +  =   

c   c         
   

                :    6 

?       
مثال   

  .                   7 

.           
 

   =       
  H   H   `  

    -  
 -   H   -   H   -  

 H |  - |        H   -    H         -        
   

                    7 

نشاط       

            :2� ��3
         

.          
    :    
          
       

| - |  = ( )   :     
 ?        

.   

'/('-.

'.+ = '-. + '/((

����

 �	��v
%�
F83�

 �	��v
UJ�7��

f�#�� .
C

E

4

%

YZ

�

f�#�� *
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تمــــاريــن الدرس الخامس

:≈JCÉjÉe πªcCG

..............................................................................................................................................   = | |     1 

..............................................................................................................................................   =  + | |     2 

............................................................................................................................................   H |  – |     3 

:≈JCÉjÉªe áæjÉÑàe hCG ádOÉ©e πμd áÑ°SÉæªdG πëdG áYƒªée á«dÉàdG áªFÉ≤dG øe ôàNG

 = |  –  |   4 

 > |   -  |   5 

- < |  –  |   6 

 H |  -  |   7 

 < | -  |   8 

 - = |  -  |   9 

:á«JB’G ä’OÉ©ªdG øe πμd πëdG áYƒªée ÉjôÑL óLhCG

    =|  –    |   12    = |  -  |   11     = |  +  |   10 

 =  +  -   15    |  -  | = |  + |   14    | +  | = |  -   |   13 

:á«JB’G ä’OÉ©ªdG øe πμd πëdG áYƒªée Év«fÉ«H óLhCG

  =|  -   |   18   | +  | =|  -   |   17    =|  +   |   16 

:á«JB’G äÉæjÉÑàªdG øe πμd πëdG áYƒªée Év«fÉ«H óLhCG

 < |  +  |   21   H |  -  |  20   >  |  -  |   19 

:á«JB’G äÉæjÉÑàªdG øe πμd πëdG áYƒªée É kjôÑL óLhCG

 G |  -   |   24   H  |  +   |   23   < |  - |   22 

       | - | = ( )         :    25 

                      = ( )  
.   

.c  c                  26 

]   - [ أ 
I ب 

{   - } ج  

[  -] - I د 

z ه  

[   - ] و 
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IóMƒdG ¢üî∏e
  M         N   M         :  
  :      N # M :      N   

.    
                   

.  
                :    

.                
.              :    

   <   ]    C[         ]    C[   �	#	�_� �   :   
:( )  < ( )

( )  > ( )    <  ]   C[        ]   C[   ��eD�W� � 2J
��  
( )   =  ( )    <   ]   C[       ]   C[   ����^ � 2J
��  

:     
.M  -     ( )    = ( -)        N # M :    :��Z�_�� ���#��  
.M  -     ( ) - = ( -)       N # M :    :�	��k�� ���#��  

:  
:       :          :    

.    + (       + (
.    * (       * (

.       + (       * (

=  (    )       = ( )  :   :   

 =     (  )       = ( )    :   

(  )       = ( )    :   

(  )  :   
 G         
>       -    = ( )     | | = ( )       

:  - =    =   (  )       

| | =     | | = | -|   G| |  
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(  )        = ( )     :   

:    < C ( )  =       

 C            C + ( )  =   
 C            C - ( )  =   
 C            (C  + )  =   
 C            (C - )  =   
 .         ( )  - =   
  < C         ( )  C =    

 > C  >        

 :    
| | + |C |H |  + C |  ب    | | * |C| = |  C |  أ  

C H  H C- :   < C   C H | ج     |  
C -  H   C G  :   < C C G | د    |  

     ( )  = ( )          :     (
.   

.          :     (
معلومات إثرائية

:    

تمارين عامة
.         
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اختبار تراكمى

:     -  = ( )S   +  = ( )   S      1 

. أ          
. ب      

. ج          

.S      - | - | = ( )S  S   | | = ( )        2 

 >  H -  
 H               = ( )   :       3 

 .       

:     4 

. ب     . أ       
. د      . ج        

           ( - ) = ( )        5 

.       
      + ( )  = ( )S  S    = ( )        6 

.    
.          . +  = ( )        7 

 = ( )    
       8 

 G |  - | ب    = |  - | أ   
:           9 

| ب  -  +  = | +    = |  + | أ   
 < |  + | د    H |  - | ج    

4

'

'

'− '−(− %(

(

) *�

)
*
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الوحدة 
äÉªàjQÉZƒ∏dGh ¢ù°SC’G äÉªàjQÉZƒ∏dGh ¢ù°SC’G الثانية

É¡«∏Y äÉ≤«Ñ£JhÉ¡«∏Y äÉ≤«Ñ£Jh
Exponents, LogarithmsExponents, Logarithms  

and their Applicationsand their Applications

                  
                
               

            C  +  C  = (  ) C     
.              

                 
.       (   )      

:2� �[P � ]
��D ���M�� 2J
	 2� hDJ���� �� O#�J�� �jT �	�B8 \1
 .   
 .       
 .    
 .  = C :     
 .   
         

.
        

.   

 .        
 .   
 .   
 .       
 .      
 .      
 .        
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geogebra-graph      -      :  - 

    :  - 

  :  - 

   :  - 

  :  - 

 The nth Power   

 Base  
 Exponent  
 nth Root   

 Rational - Exponent   

 Expontential Function  .  

 Exponential Growth  .  

 Exponential Decay  .  

 Domain  
 Range  

 Reflection  
 Logarithm  
 Logarithmic Equation  .  

 Logarithmic Function   

  

  

  

  

  

 

  

 

 

(  - )    
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Rational Exponents

ájô°ùμdG ¢ù°SC’G

تمهيد

    ,         
          

.         
تعلم

:áë«ë°üdG ¢ù°SC’G

:  +N  K   I  C  (
$f����� �� 2 
�
� C ���F�� d��&  C * ..... * C * C * C = K C  

 %�=U��  C     C   ��8JW��  OJ����  (K  C)   
.K  }J1�� C  %U�� K 

{ } - I  C   =  C  (
 ! C  KC  = K-C  , 

C
 =  -C  (

:áë«ë°üdG ¢ù°SC’G ¢UGƒN
:   !   I   ,C , N  K  

 K +  C = KC * C
 K -  C = C

KC

 K  C = K( C)

 K  KC = K( C)
 K C

K  = K( C )

مثال

    ( ) * - ( )
- ( ) *  =        1 

 

    *   * - 
-  *   =   (   * ) * - ( )

 -( ) *   =  
 -   *   +  + -  =        

 =  *  =  *  =        

  ����� ��	
� ��

  ����	� �����

 The nth Power  ��N�C�� +����
 Base  O
	e�
 Exponent  Oe�
 nth Root  �N�N �bK
 Rational Exponent  �S7 O%

 �f	e� gN��, G��)A
 ��N�C�� �bh�
 ��(SP�� f	e� gN��,
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 ( ) * - ( )-( ) *   :         1 

 = +   * 
 *   :    2 

تعلم

The nth Root     ≈fƒædG QòédG
                   

.(K)     
:��0�

 =             =    
 =             =    

 = K
C     C       C = K    

 K

C   =  KC   2J
	 { } - +N  K G C        
      K   >  C           

:��0�
I  - = ( -)    =   = ( )    
- = - = ( -)   - = - = ( ) -  

مثال

:      (  ) I    C = K    2 

 = C   = K ب    = C   = K أ   
- = C   = K د   - = C   = K ج    

 

 =       =  2J
��   =    = C  = K  ��#WP أ   
! =  ! =  2J
��   =    = C   = K  ��#WP ب   
I   -  !=  2J
��  - =   - = C   = K  ��#WP ج    

- =  -  =  2J
��  - =   - = C   = K  ��#WP د   
:2� t��7�� ��0��� �� V�W�78

¿CG ßM’

 ����

j!��

K

C
j!�� _�

 �r�� �#F��


j!��

ájô°ùμdG ¢ù°SC’G
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:          C = K  
KCK

C

{ } - +N  K = C = KC

    < CKC  !    
    > C.   

 ! K     I  CKC       
   

: (  )         3 

ج   =  ب  = -  أ  =    
و  = - ه   = -  د  =    

C   C         :    4 

( K
C ) = K

C  = K C :  I  K
C     +N     { } - +N  K  

:��0�
 =  ( ) =  ( ) =  ( )  
 =  ( -) =  ( ( -) ) =  ( -)  

مثال

:        3 

(  + C)  ! ب      C - أ   
 

 C - = (  C ) - =   C - أ   
 [ (  + C) ]  ! =   (  + C)  ! ب   

( + C) ! =    
   

:        5 

(  + C)    ج   - ب     C  أ  
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Using The Modulus    ¢SÉ«≤ªdG ΩGóîà°SG
        ,|C| = KKC     (K)       

.    
.  K    | |

.  K    
= K

K  

مثال

:          4 

- ب  أ       
- )( د     - )( ج    

 

 | | =    ( ) أ  =   
- =  ( -)  = - ب   

 <    -  = |  - | = - )( ج    
 <    -  = |  -  | = - )( د   

   

:          6 

(  - ) ب      C أ   
- )( د     - )( ج    

KC
 =K  -C :  I  KC   , +N     { } - + N  K  

 = -  = - :��0�

:     K    KC    { } - +N  K  
    K  * K

C  = K C  

  !   K

C
K  = KC  

¿CG ßM’

�	�#F�� �� "� h���
(C JT $C−& �� $C& 

ájô°ùμdG ¢ù°SC’G
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مثال

:        5 

     * - ب      *       - أ    - *  *  - *   
 

��	�7Q ��=� ��� 
�j!�� �	JK�  -  * - *  
 * -    = أ    
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$(& ��m�r     =   =    

   
   -   -   -        7 

Solving Logarithmic Equations á«ªàjQÉZƒ∏dG ä’OÉ©ªdG πM

مثال

     I    7 

ب  +     =  أ  +    (  +  ) =    
 

 <  +  < أ      
$����F��� S	�F� ��!�&   < 2� "�   

$)& ��m�r I�#G�=�     = (  +  )   ̀  

��=U� O
Je�� ��� ����	
�uJ[�� O
Je�� �� �	JK�    = ( + )  ̀  

 = (  -  ) (  + ) `    = -  +  ̀  

   - =    =    - =   
{ } =   ̀  

$����F��� S	�F� ��!�& ب     >  
( �1 E�M���    = 

  +    $,& ��m�r    =  
 
  +  ̀  

 =   `    =     `    =    +    ̀  

äÉªàjQÉZƒ∏dG ¢UGƒ````N ¢†©H
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$��=U� ��� ����	
�uJ[�� O
Je�� �� �	JK���&  =  ̀  

{  } =   `       =    
   

:       I    8 

ب   =    = ( -   )  - ( أ  (  +   
Solving the Power Equations by Using Logarithms äÉªàjQÉZƒ∏dG ΩGóîà°SÉH á«°SC’G ä’OÉ©ªdG πM

مثال

:            I    9 
ب    + =  - أ   =      

 
��1�M�� <�	
�uJ� jrR� أ  =     

   =  `     =   `     =    `   

:��|� h������� �9=�K�� I�#G�=���  
 log  7  )   log  2  )  =  2.807354922

{ } =   `    -  `   

2   ans  =  7  $�9=�K�� I�#G�=�� ���Z�� �Km �� t�K���&  
    -  = + ب    

  -    =  +   `     ( -  ) =  ( + ) `   

  -  - = (   - )  `      -  - =   -   `   

   -  -
 -    =  `   

  –  log  3  )  –  2  log  5  )   :��|� h������� �9=�K�� I�#G�=���   
log  3  )  –  log  5  )  =  2.807354922  

{ } =   `   -  `  

$�9=�K�� I�#G�=�� ���Z�� �Km �� t�K���&
3   ans  +  1   ÷  5   ans  –  2  =  1  

   
:           8 

ب    - =  أ    =      
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نشاط تطبيقات رياضية وحياتية

   K( ) ٠� = �           :    10  
       .     K      ٠�    �

.                 
 

        
��1�M[� J� jrR� K(  ) =   `  ٠� �[P ��7����   ٠� K( ) =  ٠�  `

 =   
   =   K `        K =     `

.          �2� �"�
   

              9 

تمـاريــن ٢ - ٥

:O�MF��� f���Z�� ��� �� �K�Ke�� ���Z�� ��r�
 =   1 

د  ج    ب   أ     
 =  +   2 

د  ج    ب    أ     
 =   3 

- د  ج    ب   أ     
 =   =   =     4 

د  +   ج   -   ب    أ  +     
 =   +    5 

د  ج    ب   أ     
 =   *    6 

د  ج     ب   أ     
 =  *  *   7 

د   ج     ب   أ     
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(  + )          8 

( ج     (  + ب   +   ( أ   ( +  
:     9 

ج   +   ب  +    أ  -     

و   +    ه   -   د   +  -     
 -  C -   +  + C ح   ز  +  +     

:       I    10 

ج    -  =    = ( ب   +  ( -   = ( أ   +  ( +  
و   -  =  ه     +    =       =   - ( د  ( +  * *      = E

C
*

E
* * C     11 

. د   - =  + 12                 = - ج   *   ب  - =   أ  =    
نشاط

        *           :  
.       K( ) *  = 

معلومات إثرائية
:    
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I nó rM nƒdG o¢ü sî∏ oe
   (

(     C  )  C *    * C * C * C = KC أ   
 ! C  

 KC   = K-C   
 C  = - C   ج   { } -  C   = :C ب   

   
:   !   I    C  N  K    

K - C = C
 KC ج     K  K C = K( C) ب   K+

C = KC * C أ   
K
C  = K( C) ه    KC K   =  K(  C  ) د   

   (
   K  +N  K I  C  C = K   +I  C     K أ   

K
C  !       (    )     

(    )      I  C     K ب   
 I  C   K ج    

K
C     (    )       

  =  C  +N  K د   
.(        K )        

:    (
:  I  K , K

C    
 !   K

C
K =  KC ب    K * K

C = KC أ    
    |C| =   K   C= KKC د   KC = ( K

C ) = K

C ج    
K

C  = KC   (
   (

.   K     N   { } - +N  K  { } - I = C  ( K

C  ) =  C  = KC أ   
. ب          

C       { } -+I C  C = ( )   + I# I :    :   
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    +I  ب   I =   أ  
.      < C       ج  

.     >C >       د  
         K(S + )C = ( )       :   
.        S   C    K   
       K(S - ) C = ( )       :   
      E   C    K     

.  
   

  C =        
C

 =    { } -  +  C   أ  
.(        )  

C
 =    = C ب   

{  =    }     : ج     
    

I =  ب     +I=   أ  
> C >      <C   

C
  = ج     

{ } - +I C   :    
 < d��  

C
  =  

C
ج     =C 

C
ب    = C 

C
أ   

 <      
C

 =  
C

 +  
C

د   
   <       

 C  =  
C

 -  
C

ه    

{ } - +I   C   <     
 
C =   

C
و    

= C  *  
C

ز  تمارين عامة 
.         
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اختبار تراكمى

:        1 

(  - )  = ( )S ج     -  = ( ) ب    -  = ( ) أ  
                     2 

.
-  = ( ) ب     (  - ) = ( ) أ   
 -  = ( د  (    | | -  = ( )S ج    

:   3 
-( ) * ( ) * ( ) ب       -C  * C

C أ    
:(   )       4 

 ( ) *  * ( - ) ج    - ب   ( ) أ   
و  +  ه    د  +    

:      I    5 

 = - ب      = |  - | أ   
د  =  +   ج   - =      

:     6 

     = - أ        
 
ب     

:            7 

 + ( ) ب  =     ( أ  =  (  
 -  ( د  =  (    ( ) ج   =   
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.       

                 

.                

:           
  :      

 *     -       
      :     

.     
 - C  = C - 

C -  É```¡f
C !

     

 :     
- C  =  C - 

C -  É```¡f
C !

 

        
         

.   
         

.
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 - C  = C - 
C -  É```¡f

C !
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 Unspecified Quantity     

 Undefined   

 Limit of a Function   

 direct Substitution   

 Conjugate  
 Polynomial Function    

    

Limit of a Function at Infinity  

  -   -  

.    :( - ) 

.     :( - ) 

.     :( - ) 



 

 ����� ��	
� ��

 >�	
��� ����	� �����

  �C�)� Qm ���7
Unspecified Quantities  

 Undefined  q�)� Qm
 Value of a Function  ���� ���,
 Limit of a Function  ���� �(
r

 ��C�)2� Qm <
��P��
 ��M�N �C� ���� �(
r

             
   .           

.          
فكر    ناقش

:       
 _   2   *   1 

 _   4   -   3 

 +   6   _   5 

 -   8   _   7 

Unspecified Quantities  :áæ«©ªdG ô«Z oäÉ«ªμdG

تعلم
                      

.       
.            _  : �2� ��3

        _        
                

$?�a���&  *     -    :    

 :��|�Q  −  ,   �	_����� �����K�� ��#PU� �PJ�!� �[P ����7K�� f��[�F�� "�!�
:    I   C    

 - = C + -  (  = C +  '
c > C 2�Q �a�  ,  −
c < C 2�Q �a�  , 

 = C *  )

c < C 2�Q �a�  ,  −
c > C 2�Q �a�  , 

 = C * -  *

∂JÉeƒ∏©e ≈dEG ∞°VCG

¿CG ôcòJ

 ���Q  �[P  �#	  _�
  �T  
 �#P "�  �� �9Q�  O��#K� ��u
�b[�G� �� �
Je� �
�	 �����
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Introduction to Limits of Functions
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مثال

:           1 

 _  - د  ج   _   ب  -   أ  +    
 - *  - حـ  ز  *   و  _   ه   +     

 

د   ج      - ب  أ    
حـ  ز   و     ه     

   
:          1 

د  *  ج   _   ب  _    ( أ  _ (-   
ح  _  ز  +     + (  -) و    * (  -) ه    

: á£≤f óæY ádGO ájÉ¡f 
       +   = ( )  O#P���� t1� I       :   

:    
¢S(¢S)O¢S(¢S)O

2^15^21^94^8
2^015^021^994^98

2^0015^0021^9994^998
2^00015^00021^99994^9998

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

2525
 < 

      
 > 

       
:2� ��3

 .( )                
 .( )               

     ( )     ( )        ( )      
 = (  +  ) É``````¡f

 !
 :

'
(
)
*
+
,
-

� ' ('−(− ) %

( ) 

äÉjÉ¡ædG ‘ áeó≤e
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       C               
 = ( )  É``````¡f

C!
    :� ]	_�
 ��
��   ( )

  C     ( )   :�����

مثال

.      ( )      -  -  = ( )     2 
 

¢S(¢S)O¢S(¢S)O
2^14^11^93^9

2^014^011^993^99
2^0014^0011^9993^999
............................

2424

 <  > 
       #    # ( )          

 =   - 
 -  É``````¡f

!

 `  
: s¿CG ∫ÉãªdG Gòg øe ßM’

(  =       )  =              -
 =          #      -

   
(  -)     ( )      -  +  = ( )     2 

مثال

( )  É``````¡f
 !

        3 

( ) ( )   ( )   

%

4

'
(
)
*
+
,

) *' (
c

c

'
(
)

) * +' (
c

c

4

%
'
(
)

)' (
c

'− c

4

%*

'
(
)

)' (
c

'− c

4

%* +
(−
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 = ( )  É``````¡f

 !

 ( ) 
(  =        )     = ( )  É``````¡f

 !

 ( ) 
   ( )  É``````¡f

 !

  ( ) 
    

( )  É``````¡f
 !

    .       3 

4
� ' ('−'−(− ) %

(−
)−
*−
+−

4

� ' ('−

'
(

(− ) %'−

4

� ' ('−

'
(

(− ) %'−

( )    ( )   ( )   
: �2� V�W�7X8 ����7�� �[0�U� ��

C =         C #      
C =        C =       

.               :  

تمــــاريــن (٣-١)

:Év«fÉ«H ájÉ¡ædG OÉéjEG ≈∏Y øjQÉªJ :’hCG

:      1 

( )  É``````¡f
!

أ   
( ) ب   

:           2 

( )  É``````¡f
!

أ   
( ) ب   

(
)
4

�'−
(−

%
'

rr-

'
(
)
4

� ' *( +'−
(−

(−)− ) , %
'−

äÉjÉ¡ædG ‘ áeó≤e
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:       3 

( )  É``````¡f-!
أ   

(  -) ب   
( )  É``````¡f

!

ج    
( ) د   

  - = ( )       4 

:      
(  - ) É``````¡f

!

أ   
( ) ب   

  - 
 +  = ( )       5 

:      
( )  É``````¡f-!

أ   
(  -) ب   

:       6 

( )  É``````¡f
!

ب   ( أ  (  
( )  É``````¡f

!

د   ( ج   (  

 -  = ( )

)
( ) 

(
(−

*−

(− * %

 -
+  = ( )

)
(
'

( ) 

('
(−
'−

)−
*−
+−

(− '−)−*− *) %

'
(
)
*
+

' ('−(− ) *

( ) 

%

'
(
)
*
( ) 

� ' ('−*−
(−
)−

(−+− )−,− ) %
'−
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:É vjôÑL ádGódG ájÉ¡f OÉéjEG :É k«fÉK

 +   = ( )   ( )  É``````¡f
!

      7 

#$

( )#?$

(  +  ) É``````¡f-!
      8 

 -  -  - # - $ -  -  - 
( )#?$

  - 
 +  É``````¡f-!

      9 

 -  -  - # - $ -  -  - 
( )#?$

  - 
 -  É``````¡f

!

      10 

#$
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 ������ ��	
� ��

 �>�	
��� ����	� �����

 Limit of a Function  ���� �(
r
 �9�-� +Q67 ����

Polynomial Function  
  s
�� Z(�)A

Direct Substitution  
 Synthetic Division  ����7�A ��n,
 Conjugate  t1��2�

 ��9�-� +Q67 ������ �(
r
 �<
(
�C�� <
(�uN Z)�
  H ���M2� ��n��� .��F*	�

����� �(
r ���, �
vk
  �(�uC�� .��F*	�

d − w Cw = C - 
C -  É```¡f

C !

              
              

.   
نشاط

   +   = ( )   + = ( )   
(  ) ( )  É``````¡f

!

   ( )  - 
(  ) ( )  É``````¡f

!

   ( )  - 
تعلم

Limit of a Polynomial Function  OhóëdG Iô«ãc ádGódG ájÉ¡f

  I  C   ( ) 68�Q �a�
(C)  = ( )  É``````¡f

C!
:2`1

مثال

:        1 

( -) É``````¡f
!

ب   (  +  - ) É``````¡f
!

أ   
 

(  +  - ) É``````¡f
!

أ   
$�5�9��� �	JF����&    =  +  -  =   

I      - = ( ) �2� ��3   - = ( -) É``````¡f
!

ب   
   

:       1 

(  -  + ) É``````¡f-!
ب   (  - ) É``````¡f

!

أ   
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 = ( )X É``````¡f
C!

   = ( )  É``````¡f
C!

  2�Q �a�
:2`1

 !  = [( )X ! ( ) ] É``````¡f
C!

 -  I      = ( )   É``````¡f
C!

 -

 !     = ( )
( )X É``````¡f

C!
 -    = ( )X . ( )  É``````¡f

C!
 -

I      = (( ) ) É``````¡f
C!

 -

مثال

:       2 
  É``````¡f

r
!

ب      + 
 -  +  É``````¡f-!

أ   
 

-  = -  =  + - * 
 - ( -)  + ( -) =

(  + ) É``````¡f-!(  -  + ) É``````¡f-!
=  + 

 -  +  É``````¡f-!
أ   

r
 = r  = 

  É``````¡f
r! É``````¡f

r!

=   É``````¡f
r!

ب   

   
:     2 

   É``````¡f
r!

ب      - 
 +  É``````¡f

!

أ   

 { C } - I    ( )X = ( )  68�Q �a�
 = ( )  É``````¡f

C!
 2`1  = ( )X É``````¡f

C!
 

مثال
 - 
 -  É``````¡f

!

 :   3 

 
       - 

 -  = ( )    
        

:   ( )     

( )

%

4

'
(
)
*
+

' ('−(−

ÉvjÈL ádGódG ájÉ¡f OÉéjEG
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 +  +  = (  +  + ) (  - )
(  - )  = ( )  

( )X =  
 !   ( )X = ( )      

(  )  = ( )X  É``````¡f
!

   
 = ( )  É``````¡f

!

 2� V�W�78 ����7�� �	�zW[�   
 =  - 

 -  É``````¡f
!

 `  
   

 + 
 +  É``````¡f-!

 :   3 

مثال

:   4 
 +  - 

 -  +  É``````¡f
!

 
 

  =      = ( )     
 (  - )       =      = ( )X   
         .      
:   +  -         (  - )

   -   + - 
     -   -  - 

   -       +
 +  -         

 +   -    
 +  -

:2`1 n�j�
- =  -  - 

 +   É``````¡f
!

= (  -  - ) (  - )
(  + ) (  - )   É``````¡f

!

   
 -  - 
 -  +  É``````¡f-!

ب     +  -  -  -  É``````¡f
!

أ    4 

$%&X

'
(
)
*
+

' ('−(−

πë∏d OÉ°TQG

��JM��� ��7��� ��[�P �1
 ��  �Q  ��#�  �����  $'&
 b�[P  IJ7�����  IJ7����
 ����v�W�  ��  � �	#P�e�  �]9����

���	�M�� �kW�
 ��  ��U�  #K��  <7�8  $(&
 ��U� #K�� �[P IJ7����
 ��
8� b�[P  IJ7����  ��

���7��� V��8
 �1  ��7���  V��8  E�M8  $)&
 ��M	�  b�[P  IJ7����
 IJ7����  ��  V��W��

��D�9�� �[P �JeK[�
 ��� ��	�M�� �kW� ���78  $*&
���7��� ��[�P �� ��B�83�
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مثال

≥aGôªdG ΩGóîà°SG

:      5 

 - 
 -  +  É``````¡f

!

ب      -  -  -  É``````¡f
!

أ   
 

 =      -  -  -  = ( )  : �2� ��3
.       (  - )          

 -  - 
(  +  - )(  - )  É``````¡f

!

=  +  - 
 +  -  *  -  - 

 -  É``````¡f
!

 
 - 

(  +  - )(  - )  É``````¡f
!

=   
 =  +  -  É``````¡f

!

=   
 +  + 
 +  +  *  - 

 -  +  É``````¡f
!

 =  - 
 -  +  É``````¡f

!

ب   
(  +  + )(  - )

(  - )  É``````¡f
!

 = (  +  + ) (  - )
 -  +  É``````¡f

!

 =        
 = (  + )  = (  +  + )  É``````¡f

!

 =         
   

:     5 
 + 

 -  +  É``````¡f-!
ب      -  - 

 -  É``````¡f
!

أ   

 -  C  = C - 
C -  É``````¡f

C!
 

مثال

 =   *  =  - 
 -  É``````¡f

!

 =  - 
 -  É``````¡f

!

  6 

:ájô¶ædG ≈∏Y èFÉàf

 -  C  = C -  
C -  É``````¡f

C!
 -   -  C  = C - (C + )  É``````¡f

!

 -

ÉvjÈL ádGódG ájÉ¡f OÉéjEG
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مثال

:   7 
 - 

 -  É``````¡f
!

ب     - (  + ) É``````¡f
!

أ   

 + (  - ) -  É``````¡f
!

د     - (  + )  É``````¡f
!

ج    
 

 =  *  =  - 
 -  É``````¡f

!
 = ب    =  *  =  - (  + )  É``````¡f

!
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 = -   *  =   - (  + )  É``````¡f
!
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( -) - (  - )
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!
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 -  É``````¡f

!
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 = ( -)  =     
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  - (  + )  É``````¡f
!

ب     - 
 +  É``````¡f-!

أ   
 -  + 

  É``````¡f
!

جـ   

تمــــاريــن (٣-٢)  
:≈JCÉj Ée πªcCG

 ...................... =  - 
 +  É``````¡f

!

 2  .................. = (  + ) É``````¡f
!

  1 

 ........................ =  - 
 -  É``````¡f

!

  4  ................................ =  -  É``````¡f
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...................... =  - 
-  É``````¡f

!

  6  ............... = C - 
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 -  É``````¡f

!
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 ............... = ( - 
 - ) É``````¡f

!
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.           6 

مثال

       :    7 

   C        
 c          

:  c   C    
أ            

.   
  C ب         

.       
 

c  = (c  + c ) - c  = ( c)X  :   C 9  ( c)X   أ  
:        

    -  = c   * 
c   =   

c   =   
c    ̀  (  )  C  =  

C  a  

( c)X  / /  /
C    C     ب  

    /   /  /
C  =   C   a  

  .   - c   *  *  *  =   

c-c

c*-

C

E

YZ

��C

� ]�#D /(

OÉ°TQEG

C

EYZ

E

I

 }��3� "v�J�� �M= ���7�
 $YZ E C9&Y� ( = E  YZ E C

= YZ E C 9���7��
YZ C E �� YZ C * E C  

CI (),
c-( c+'E

YZ

Ö«÷G (IóYÉb) ¿ƒfÉb
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            7 

           
       c     

:  c
. أ        

ب          
.    

.(ádƒ¡ée ájhGõd ø«∏M óLƒj) å∏ãªdG Gòg ÉjGhR äÉ°SÉ«b OÉéjEG »a å∏ãe …C’ Ö«édG IóYÉb ΩGóîà°SG

نشاط ١
c = (Cc)X  = /

C  = /      C  
:  

.  -  -  -   -  
 C   C   أ

 c       C   ب
.       C     C  

جـ        
       

?       C
 .    C      
    C     

 .     

?   .       C   =     ( د     (

<Q /

c'c+

c*c
%

4}

YZ

C

<= -

%
1800

17010

16020
150

30
140

40

130

50

c)c

EE

YZ

C

<= -
<= + <= +

%

}

c)c

E

YZ

}

C

<= -
<= +

%c)c E

YZ

}

C

<= -
<= +

%c)c
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/  > /
C >   :2� ~�   =  C     =       =  :2� ���8  

.   ? هـ           
:    C     

   =    =  :  C  / /  = .    C         
           /  > /

C >    c   
:    .  

 = c   *  =   :     =   :   //
C

C  = //

  
c  /  //   - ( c)X   

c  /  ////   - c  /  //// - c  -  ( )    
  

.         .c  ( c)X   = /    = /       
.Ö«édG IóYÉb ≈∏Y á£°ûfCGh øjQÉªJ πM »a áÑ°SÉëdG ádB’G ΩGóîà°SG

نشاط ٢
      

.   
       
 c       

     .c   
          

.      
?(Cc)X    أ

c  = (c  + c ) - c  = (Cc)X  
   1  8  0  _  (  3  0  +  4  0  )  =  

? ب       
  _    =    

.   =  _  =   
   8  ÷  (  1  ÷  1  6  .  7  5  )  =  

? جـ       
//

  = //

  :     

C

E

YZ
IJ�k��

O�T����
�	J7��

c)c

c*c

���5

x�5E�u

EJWZ

<= .

s¿CG ô scònJ

G	��� x1 ��M��
������� x1 ��M��  = <=��� %����

G	��� x1 ��M��
G	��� O
���  = ����K�� \1 �JM��

 = <=��� \1 �JM��
<=��� %���� * ����K�� \1 �JM�� 

Ö«÷G (IóYÉb) ¿ƒfÉb
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.   -  c   * 
c   =  /   

c   = //

c    :2� ~�
   1  3  4  ×  sin  3  0  )  ÷  sin  4  0  )  =  

? د            

  -  C :        
.   -  _  -      

:   
                 

.  
تمــــاريــن (٤-١)

:πªcCG

.................................          1 

.................                     C   2 

 ................................. = //
C    = /  c  = ( c)X c  = (Cc)X    C   3 

H ................................. = //  
     C    4 

c.............................. = (Cc)X   =         C         5 

.................................            6 

.IÉ£©ªdG äÉHÉLE’G ø«H øe áë«ë°üdG áHÉLE’G ôàNG

  = /
C c  = (Cc)X     C         7 

د  ج    ب   أ    
 /
C   c  = (Cc)X     C           8 

د  ج    ب   أ    
 C  H      C    9 

(   C9) د   / ج    / ب   /C أ   
 //

              H    10 

H  د  H ج    H  ب  H أ   
:         =   c  = ( )X       11 
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د  ج    ب   أ    
  /  : /  : /      =    =            12 

د  :  :  ج   :  :   ب  :  :   أ  :  :    
.           13 

ب  أ      

:¿CG nâ pª∏ nY GPEG Ö«édG ¿ƒfÉb ΩGóîà°SÉH `L Ü C å∏ãe sπ oc πM

 = /  c  =( c)X c  = (Cc)X   15   = /
C c  =( c)X c  = (Cc)X   14 

 = /  c  =( c)X c  = (Cc)X   17   = /
C c  =( c)X c  = (Cc)X   16 

 = /  c  /  =( c)X c  /  = (Cc)X   18 

 = /  c  /  =( c)X c  /  = ( c)X   19 

:≈∏j Éªe ádÉM uπ oc ≈a `L Ü C å∏ãªdG ¢ShDhôH IQÉªdG IôFGódG ô£ob ∫ƒW óLhCG

 = /  c  =( c)X   21     = /
C c  = (Cc)X   20 

 = /
C c  = (Cc)X   23    = /  c  =( c)X   22 

نشاط  &*),+),,)$

 ≈a ∑óYÉ°ùàd k’Éμ°TCG º°SQG ,IÉ£©ªdG •hô°ûdG ≥≤ëoJ ≈àdG `L ,Ü ≈àjhGR äÉ°SÉ«b óLhCG ,`L Ü C å∏ãe uπ oc ≈a

.óMGh å∏ãe ΩCG ø«æμªe ¿Éã∏ãe ∑Éæg ¿Éc GPEG Ée ôjô≤J

 = /   = /
C c  = ( c)X   25   = /   = /

C c  = (Cc)X   24 

 = /   = /
C c  = (Cc)X   26 

   C      = /  c  /  = ( c)X c  /  = (Cc)X   C    27 

.  
   /    c  = ( c)X c  = ( c)X  = /          28 

.             
  /    / /

C       c  /  =  ( c)X  c  /  =  (Cc)X      C   29 

C

%
<= -�)

c('

c*.

E

YZ
C

%

<= 'c

c/)

c*.E

YZ

Ö«÷G (IóYÉb) ¿ƒfÉb
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/
C    c  = ( c)X c  = ( c)X      C   30 

   c  /  = (C  Ec)X c  /  = (  C c)X  =  C    E   C   31 

.      C  
 c  /  = (   Cc)X c  = (Ec)X  = E C    // E C     E   C   32 

.    C      c  = ( c)X
.  C           E   C   33 

  E C               C   C   34 

:   
ب       (  C c)X أ   

 c  =  (C   c)X  c  =  (C  E  c)X  c  =  (E   c)X     E    C   35 

 C  E         = E  c  = (C E c)X
.    C       c  = ( c)X c  = ( c)X  = /

C     C   36 

   c  /  = (Cc)X c  /  = ( c)X   = /
C    C       37 

.   
:  

      C   :    38 

          
  c  = (   Cc)X   c  = (   Cc)X  

.       

     :     :    39 

           
         .  

.

          40 

    .      
.      

O
�W�
C

<Q (c
c+(

c))YZ

EO
�W�

YZ
�W�k7��

C


���� .
c*+ c,c

E YZ E

}

C

� ]��� +c c*(EYZ E

}
c(c �)+
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فكر    ناقش

.         

CE

C

YZ

<=
 )

<= *
CE

YZ
C <= )

<= *<= *

<= )

C

EYZ

C

( )   ( )    ( )   
./
C    Cc ( أ   (

? (  )   Cc     /
C ب    

? (  )    Cc     /
C ج     

    ( Cc) X   ( )  ( د       (
.   ? 

.        ( )   
تعلم

  The Cosine Rule  ΩÉªàdG Ö«L (IóYÉb) ¿ƒfÉb
 C  = E  :   

 (E ) + (E ) = (  ) :E   9 
(  )  

   (E C - C) + (E ) = (  )
E C. C  - (  C) + (E C) + (E ) =   

E C. C  - (  C) + (  C) =   

C  / /   - /  + /  = /
C  

.   C 9   /   /   /
C  /   /      : 

C E
E C

YZ

YZE

¿CG ßM’

 •(  C) = (E C) + (E )
 •C  . C = E C

     ( ) 

.
   ( )  

.    

     

    

.

    

 Cosine Rule    

 Acute Angle    

  Obtuse Angle   

 Right Angle   
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The Cosine Rule

ΩÉªàdG Ö«L ( IóYÉb) ¿ƒfÉbΩÉªàdG Ö«L ( IóYÉb) ¿ƒfÉb



: 2J
	 YZ E C d[0� s"� �1 : b8� �[P I����� ��Z $ O#P�D& 2J8�D lWX	 
  //

C /   - /C+ /  = /      C  / /   - /  + /  = /
C  

    /  /
C  - / + /

C = /       
 

.     C         1 

.   ?         ( )    2 

نشاط ٣
 ( )     ( )         

.         
.å∏ãe ≈a ∫ƒ¡ée ™∏°V ∫ƒW OÉéjEG

مثال
.     /   c  = ( c)X   = /    = /        1 

 
  /  /  - /  + /  =  /  

 - c    *  *  - ( ) + ( ) =   
  -   

: ��|�Q �9=�K�� ��|� I�#G�=�� n�a�  

   
.      /   c  = ( c)X   = /     = /

C     C   1 

áKÓãdG ¬YÓ°VCG ∫GƒWCG âª∏Y GPEG å∏ãªdG ≈a ájhGR ¢SÉ«b OÉéjEG

: 2� 6�[P 2� t9=
(   )     C  / /   - /  + /  = /

C
/
C - /  + /  = C  /  /  : 2� ~�

(/  /   )     
/
C - /  + /

/  /  = C  :
:    

/  - /  + /
C

 /  /
C  =    /  - /

C + /
/
C /  =   

2  4  .  3  2  +   2  2  .  8  2  –  2  *  2  4  .  3  
*  2  2  .  8  COS  4  2  =   ANS  =
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.å∏ãªdG Gòg »a ádƒ¡ée ájhGR ¢SÉ«b OÉéjEG »a å∏ãe …C’ ΩÉªàdG Ö«L IóYÉb ΩGóîà°SG

مثال

( c)X      2 
 

(   )  //  - /  + /
C

 /  /
C  =   

( )  ( ) - ( ) + ( )
 *  *  =   

-  =   
 ��|�Q �9=�K�� ��|� I�#G�=�� n�a�  

5  2  +  8  2  –  12  2  ÷  (  2  *  5  *  8  )  =  
SHIFT  COS  =    

   
   c        

c  /  ////  - ( c)X  
   

 (Cc)X        2 

مثال
   = /  = /   = /                3 

:      
 =  +     -   

 
      c          

  - =   ( ) - ( ) + ( )
 *  *   = 

/  - /  + /

 /  /   =   : 2J
	�  
c  = ( c)X `     - =    `   

7  .  5  2  +  1  2  .  5  2  –  1  7  .  5  2  =
÷  (  2  *  7  .  5  *  1  2  .  5  )  =

SHIFT  COS  ANS  )  =    

  

  + c     - c   =  +     -   = �7	|� N�M��  
.   =  =  +  *    -   - =   

   
(C c)X  = ( c)X      = /    = /     = /

C     C   3 

C

<= +

<= '(

<= .

E

YZ
?

C

?
<='+

<='*

<='c

E YZ

¿CG ôcòJ

 $c,c−c'.c& ��Z = c'(c ��Z 
  − = c,c ��Z − =  

$c,c− c'.c& �Z =      '(c �Z
  = c,c �Z =  

ΩÉªàdG Ö«L ( IóYÉb) ¿ƒfÉb
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 å∏ãªdG πM ≈a ΩÉªàdG Ö«L (IóYÉb) ¿ƒfÉb ΩGóîà°SG
                 

.   
  Éª¡æ«H IQƒ°üëªdG ájhGõdG ¢SÉ«bh ø«©∏°V ≈dƒW á«eƒ∏©ªH å∏ãªdG πM

Solving the Triangle in the Terms of the Lengths of Two Sides and Measure of the Angle Included  

مثال

   =  //    =  /
C      C     4 

c  = ( c)X
 

  /
/
C  - /  + /

C = /  a  

c    * *  - ( ) + ( ) = /  `  

   *  *  - ( )+ ( )  =    /  `  

 -    

 1  1  2  +  5  2  –  2  *   1  1  *  5  COS  
2  0  =

  

 /
C - /  + /

/  /  = C  
- -  ( ) - ( ) + ( )

 *  *  =   
c  - (Cc)X `  

[ ( c)X + (Cc)X ] - c  =   ( c)X  

[ c  + c  ] - c  =    
 c   =   

c  /  ////  = (Cc)X   = / `  

c  /  ////  -( c)X  

   

c  /  = ( c)X    = /    = /
C     C    4 

C

<= +

<= ''

E

YZ

YZ

¿CG ôcòJ

 ��m�WP ��!	� �WF	 d[0��� ��
 2J
	 ���K�� �jT �1� ,��JB!���
 , �Y� �� �Q ��!	� JT EJ[M���

$Ec)X , $Cc)X

Ió«Øe áeƒ∏©e

 �1  �	��v  %��D  ��!	�  #WP
 ��F[� ��JI ���J[F��  d[0�
 ,O
JeK���  �	��_��  %��D�
 ��Z  2J8�D  I�#G�=�  �Mk	
 2J8�D  I�#G�=� �� ]3#�  I�����

 : 2U n�a� ,��!��
 ��!�� 2J8�D I�#G�=� ���� �1
 ��  O��K��  �	��_��  ��Z  2`1
 2U  ,�ZJ�  � ]�L��  �Z�kW���
 ��F����  \1  �ZJ�  ��!��

 �\8�0��� ��U�
 2J8�D  I�#G�=�  ����  �1  ���
 68�Q  �a�  b8`1  I�����  ��Z
 ��Z  2`1  �Z�kW�  �	��_��

� �]9��= 2J
	 �B����
 2`1  O���  �	��_��  68�Q  �a��

 �]9ZJ� 2J
	 �B���� ��Z
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Solving the Triangle knowing its Three Side Lengths  áKÓãdG ¬YÓ°VG ∫GƒWCG á«eƒ∏©ªH å∏ãªdG πM

مثال

 = //    = /    = /
C     C    5 

 
 :        

 ( )- ( ) + ( )
*  *  = /

C - /  + /

 /  /    =  C  
  =    
c  /   //  //  - (Cc) X `  

8  2  +  1  2  2  –  6  2  =  ÷  (  2  *  
8  *  1  2  )  =  SHIFT  COS  ANS  )  =

  

 = ( )- ( ) + ( )
 *  *  = /  - /

C + /

 /
C  /   =   

c   / ////  - ( c) X `  

[c / ////  +c / //// ] - c  = ( c) X `  

c  /  ////  =    
   

  = /    = /     = /
C     C     5 

  
                   

.   ?      
Geometrical Applications on the Cosine Rule  ΩÉªàdG Ö«L ( IóYÉb) ¿ƒfÉb ≈∏Y á«°Sóæg äÉ≤«Ñ£J

مثال

  ( c)X :   E C   E      = /    = /    = /
C      C   6 

( E C  c)X
 

   C   
  /  - /  + /

C  /  /C  =   
  =  ( )- ( ) + ( )

 *  *  =    

C

<= ,

<= '(

E

YZ

<= .

¿CG ôcòJ

 ��m�WP ��!	� �WF	 d[0��� ��
 2J
	 ���K�� �jT �1� ,��JB!���
 , �Y� �� �Q ��!	� JT EJ[M���

$Ec)X , $Cc)X

?

<=* = �YZ
<=( = � E

C
?

EYZ E
<=+ = �

C 

ΩÉªàdG Ö«L ( IóYÉb) ¿ƒfÉb
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c  // ////  - ( c) X `  

5  2  +  2  2  –  4  2  =  ÷  (  2  *  5  *  2  )  =  
SHIFT  COS  ANS  =

  

 E C   
   C * E  - (  C) + ( E ) =  (E C)  

c  / ////    *   *  - ( ) + ( ) =   
  -    

  - E C `  
(E ) - (EC) + ( C)

EC * C *  = (E C c)  a  

 - ( ) - ( ) + ( )
 *  *  =   
c  / //// -( E C c)X `  

2  2  +  1  .  9  4  2  -  2  .  5  2  =
(  2  *  2  *  1  .  9  4  )  =  SHIFT  COS  ANS  =

  

مثال 

   =      =   C      E    C  :     7 

.   E   C     =  C ,  =CE   = E 
 

   C   
 -  =  ( )- ( )+ ( )

 *  *  =   
 E C   

  =  ( )- ( )+ ( )
 *  *  = E  

   - = E  �2� �"�  
c  = ( c)X + (Ec)X  

E   C       c  Ec   
$EJ[M��� JT�&   .   E   C  `  

   
 .  = E    = E   =     =  C   =  C    E   C   6 

.   E   C   

¿CG ôcòJ

 JT  "�L�#��  �P�����  �
;��
 �F�
U�  b=��
  ���W�  �
5

�O#��� O�L�� ���
:2�Q �a� "�L�� �P��
 �
;�� 2J
	�

 •�2��[��
�� 2��[����� 2��	��v
 • �Z
�G��  �	��_��  %��D

 b=��
  ��  %�
  "�  #WP
 �[r�#�� �	��_�� %��D "��7�

��B� O
��!�[� �[������
 • �[P  2���J=��  2��	��v  b�1

 �BZ  �1�  O#���  O#P�D
 �1  2��	��7���  �BW�  O#���

�%�����
 • #F�  �[P  b=��
  68�Q  �a�

�����^ �M�8 �� 6��^

C

<= +

<= .

<= /

<= /<= ''

EYZ

E

126

äÉã∏ãŸG ÜÉ``°ùM :  

   -   -   



                  :
.         (    ) 

C

E YZC

E
?

C

EYZ C

E
?

YZ

C E

YZ

CE
?

YZ  

Life Applications on the Cosine Rule  ΩÉªàdG Ö«L ¿ƒfÉb ≈∏Y á«JÉ«M äÉ≤«Ñ£nJ

مثال 
    :     8 

       
      
       
   c      
         
       c   

?        
 

                  
:    

C  //  /  - /  + /  = /
C   

c    *  *  - ( ) + ( ) =       
 =        

   - /
C `  

.            

   

        C             :    7 

?     C     c  = (   C c)X        


���� *


�9K��

�����  �
�=

4�JH��

4�JH�� �z8 Fr
I )

c*c
c(c

E

C

YZ

� ��

ΩÉªàdG Ö«L ( IóYÉb) ¿ƒfÉb
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مثال

                 :    9 

             c        
(    ) ?    

 
        

C  // /  - /  + /  =   /
C  

c    *  *  - ( ) + (  ) =   
  -   

.           
   

           8 

            
?

Measuring the Distance Indirectly   Iô°TÉÑe ô«Z á≤jô£H áaÉ°ùªdG ¢SÉ«b مثال

    C              10 

  C             
               

.(    )  C   c  = ( c)X
 

 /  =  C    C   
  /

/
C  - /  + /

C =  /  
c   * * - ( ) + ( ) =   

 -   

 -  /  
   

          9 

          C 
       C        
 c    c        

(    )  C  

��W!��
��	U� 

 Fr �P3
F=J��

��W!��
�7	U� 

?YZ E

C

� ]��� (c� ]��� ',
c*c

C E
c'(cYZ

?


���� ,
���� -
C

C

� ]��� *.

YZ

E

� ]��� ))

c+*

C
� ]��� (+.

� ]��� (+�+
c-. YZ

E
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تمـــــــاريـــن (٤-٢)
:��R	 �� ��Q�

:         1 

....... // + /

.......
 =    ............................ / + /  = /   

c............................               2 

c............................               3 

............................ = /  c  = ( c)X   = /    = /
C    C   4 

............................ = /  - /  + /         5 

:O�MF��� f���Z�� ��� �� �K�Ke�� ���Z�� ��r�
:              6 

c د    c ج     c ب   c أ     
:  //  - /  + /

/  /  
         7 

د    ج       ب     أ       
.../ /  = /  - /  + /         8 

د    ج      ب    أ       
:  C    : :   = /  : /  : /

C       C     9 

د    ج      ب -    أ      
O�;P �� �_Z E�DU % ���D ��!	� I����� ��Z 2J8�D I#G�=�
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