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٢
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٤

٥
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  - 
 

 - 
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٠
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٢س٢ + ص٢ = ٩
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٠
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 π  -  -  -  π =                         

 π  =                         
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١ ٢
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٠
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١ ٢٠

١ ٤
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س  س

٠
١- ١
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٠
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٢
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٠
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١ ٤
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٠
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ص = ٥  س - س 
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             .   (
.
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    ١
٩س =      - ١ 

ص٢

٠

(

٢ص = 
٢س + ١

٠
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  .π ∞ ← 

٣

٤

ص =   ٢٥ - س٢

(٤، ٣) 

٠

(

� 

(
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 .
� 

٨-
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     � (

١ ٢
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٠

π � 

(

          

٢- ١

ص =   س٣ + ٤س٢ + ٣س + ٢

٠

 �      
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� ٣

٨٠

٣س + ٨ص = ٢٤
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٢

١١

ص = س٢ + ٢ 

٠

١

٣
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٠
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    ١
٩س =      - ١ 

ص٢

٠

(
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٢س + ١

٠
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٣

٤

ص =   ٢٥ - س٢
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٠

(

� 

(
�  = 

    :

 .
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 .
� 

٨-

س٢ + ص٢ = ١٠٠
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     � (

١ ٢
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٠

π � 

(

          

٢- ١

ص =   س٣ + ٤س٢ + ٣س + ٢

٠
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 (
� ٣

٨٠

٣س + ٨ص = ٢٤
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٢

١١

ص = س٢ + ٢ 

٠

١

٣
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٠
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ʹ (

       (
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 - ʹ (

٣
١

٦س =      + ١ 
ص٢

٠
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� 
            .π

 � ʹ (

ص = ٦س - س٢

ص = ٥

٠

(
 

  (
.π � 

١
٢

ص٢ = ٢س - ١
٣ص = ٢س - ١

٠أ

 = (

     

   

        |   -  | =     

|   | = 

    

 � 

 π  = 
 � 

 π  = 

� �

| | | | = 

أب

ص = د (س)

ص = هـ (س)
٠
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٠

                . (
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 :  -  - ʹ (

                   (

 
�

٨ص = 
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٠

                                                                    :
    

٠

ص = (٣ - ٢س)٣

١
(   ، ٨)٢
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 .
 .
� 

     - 

  -  

� 

ʹʹ
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٢ص = 
س + ١

ص = ١

٠
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Complex numbers

-
-
-

.(Argand -
-

.     -
-
-

ص =   ١ + ٢س
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٠
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٠
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π     π
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-
.| |      
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�
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Argand diagram

Polar form

Cartesian form

Complex plane

Modulus of a
complex number

Argument of a
complex number

complex number

.imaginary numbers
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π  -  

      
 -     
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-)
(

- × 

-  

 

( -) (
-  

 

(

(

---- -

-( - -

Imaginary numbers  

-

 
 

           ∌ -

 
 

     -

      
                                                     -    -    -   

  ( -) ×  -  
-  × 

 ( -) ×  -  
-  × 

            ( -) ×  ×   -  
 -  ×  × 

  × 

11-038 MOE book 33.indd   98 25/12/2023   4:35 PM



π  -  

      
 -     

                                                  -                           

 

-)
(

- × 
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( -) (
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(

(

---- -

-( - -
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           ∌ -
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  ( -) ×  -  
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 × 
-   ± -

( -) ×    ± -

 ± -
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conjugate of a complex number 
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 - - = *  + 

 = *
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 �

 -   ±

(

 - (

- =  = (

(

 =  +  =  +  =  + 

 + 

 + (

Complex numbers
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.

p

€

                                             

)

) ....................... 
 ) ......................... 
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 - ∴

11-038 MOE book 33.indd   100 25/12/2023   4:35 PM



                                                =  + 

 
( ) ( )  -    ± -

 × 
-   ± -

( -) ×    ± -

 ± -

   -  + 

conjugate of a complex number 
*

 +  = *  - 
 - - = *  + 

 = *

*

 
 �

 -   ±

(

 - (

- =  = (

(

 =  +  =  +  =  + 

 + 

 + (

Complex numbers

.
.

p

€

                                             

)

) ....................... 
 ) ......................... 

 )
   -  : )

 - ∴

11-038 MOE book 33.indd   101 25/12/2023   4:35 PM



Operations on complex numbers        
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  - 
                

 - *                
  -                      

                        
                      

     
 .

 - )
 - )

                   - 

           - 

 -  - 

(

                             - 

                -          
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Operations on complex numbers        
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The complex plane 

 - ) (Jean-Robert Argand

 - 
) ) 

  - 
    -   

      

Cartesian form

.Polar form

٣
٤

٢
١

١١- ٢ ٣ ٤ ٥١-
٢-
٣-
٤-

٠
المحور الحقيقي

٦

٣
٤

٢
١

١١- ٢ ٣ ٤ ٥١-
٢-
٣-
٤-

�
المحور الحقيقي

٦

 - (

(

.* (

 - (

(

(

 * *  
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 - 

 - 
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The complex plane 
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٣
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المحور الحقيقي
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٥
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٦

٣

٠ م لمحور الحقيقي

  ( ) -  - 
 

 (( -) - ∴
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٧

٥

٠

م أ
٠

لمحور الحقيقي
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  ( ) -  - π

 (( )  ∴

 -  ) (Leonhard Euler
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٣

٤
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ر
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المحور التخيلي

المحور الحقيقي

(رجتا أ، ر جا أ)
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٠٫٦٥٩١

٠٫٦٩٥٠
٠٫٧٢٩١
٠٫٧٦١١
٠٫٧٩١٠
٠٫٨١٨٦

٠٫٨٤٣٨
٠٫٨٦٦٥
٠٫٨٨٦٩
٠٫٩٠٤٩
٠٫٩٢٠٧

٠٫٩٣٤٥
٠٫٩٤٦٣
٠٫٩٥٦٤
٠٫٩٦٤٩
٠٫٩٧١٩

٠٫٩٧٧٨
٠٫٩٨٢٦
٠٫٩٨٦٤
٠٫٩٨٩٦
٠٫٩٩٢٠

٠٫٩٩٤٠
٠٫٩٩٥٥
٠٫٩٩٦٦
٠٫٩٩٧٥
٠٫٩٩٨٢
٠٫٩٩٨٧
٠٫٩٩٩١
٠٫٩٩٩٣
٠٫٩٩٩٥
٠٫٩٩٩٧

٢
٠٫٥٠٨٠
٠٫٥٤٧٨
٠٫٥٨٧١
٠٫٦٢٥٥
٠٫٦٦٢٨

٠٫٦٩٨٥
٠٫٧٣٢٤
٠٫٧٦٤٢
٠٫٧٩٣٩
٠٫٨٢١٢

٠٫٨٤٦١
٠٫٨٦٨٦
٠٫٨٨٨٨
٠٫٩٠٦٦
٠٫٩٢٢٢

٠٫٩٣٥٧
٠٫٩٤٧٤
٠٫٩٥٧٣
٠٫٩٦٥٦
٠٫٩٧٢٦

٠٫٩٧٨٣
٠٫٩٨٣٠
٠٫٩٨٦٨
٠٫٩٨٩٨
٠٫٩٩٢٢

٠٫٩٩٤١
٠٫٩٩٥٦
٠٫٩٩٦٧
٠٫٩٩٧٦
٠٫٩٩٨٢
٠٫٩٩٨٧
٠٫٩٩٩١
٠٫٩٩٩٤
٠٫٩٩٩٥
٠٫٩٩٩٧

٣
٠٫٥١٢٠
٠٫٥٥١٧
٠٫٥٩١٠
٠٫٦٢٩٣
٠٫٦٦٦٤

٠٫٧٠١٩
٠٫٧٣٥٧
٠٫٧٦٧٣
٠٫٧٩٦٧
٠٫٨٢٣٨

٠٫٨٤٨٥
٠٫٨٧٠٨
٠٫٨٩٠٧
٠٫٩٠٨٢
٠٫٩٢٣٦

٠٫٩٣٧٠
٠٫٩٤٨٤
٠٫٩٥٨٢
٠٫٩٦٦٤
٠٫٩٧٣٢

٠٫٩٧٨٨
٠٫٩٨٣٤
٠٫٩٨٧١
٠٫٩٩٠١
٠٫٩٩٢٥
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٠٫٩٩٩٧
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٠٫٥٩٤٩
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٠٫٦٧٠٠

٠٫٧٠٥٤
٠٫٧٣٨٩
٠٫٧٧٠٤
٠٫٧٩٩٥
٠٫٨٢٦٤

٠٫٨٥٠٨
٠٫٨٧٢٩
٠٫٨٩٢٥
٠٫٩٠٩٩
٠٫٩٢٥١

٠٫٩٣٨٢
٠٫٩٤٩٥
٠٫٩٥٩١
٠٫٩٦٧١
٠٫٩٧٣٨

٠٫٩٧٩٣
٠٫٩٨٣٨
٠٫٩٨٧٥
٠٫٩٩٠٤
٠٫٩٩٢٧

٠٫٩٩٤٥
٠٫٩٩٥٩
٠٫٩٩٦٩
٠٫٩٩٧٧
٠٫٩٩٨٤
٠٫٩٩٨٨
٠٫٩٩٩٢
٠٫٩٩٩٤
٠٫٩٩٩٦
٠٫٩٩٩٧

٥
٠٫٥١٩٩
٠٫٥٥٩٦
٠٫٥٩٨٧
٠٫٦٣٦٨
٠٫٦٧٣٦

٠٫٧٠٨٨
٠٫٧٤٢٢
٠٫٧٧٣٤
٠٫٨٠٢٣
٠٫٨٢٨٩

٠٫٨٥٣١
٠٫٨٧٤٩
٠٫٨٩٤٤
٠٫٩١١٥
٠٫٩٢٦٥

٠٫٩٣٩٤
٠٫٩٥٠٥
٠٫٩٥٩٩
٠٫٩٦٧٨
٠٫٩٧٤٤

٠٫٩٧٩٨
٠٫٩٨٤٢
٠٫٩٨٧٨
٠٫٩٩٠٦
٠٫٩٩٢٩

٠٫٩٩٤٦
٠٫٩٩٦٠
٠٫٩٩٧٠
٠٫٩٩٧٨
٠٫٩٩٨٤
٠٫٩٩٨٩
٠٫٩٩٩٢
٠٫٩٩٩٤
٠٫٩٩٩٦
٠٫٩٩٩٧

٦
٠٫٥٢٣٩
٠٫٥٦٣٦
٠٫٦٠٢٦
٠٫٦٤٠٦
٠٫٦٧٧٢

٠٫٧١٢٣
٠٫٧٤٥٤
٠٫٧٧٦٤
٠٫٨٠٥١
٠٫٨٣١٥

٠٫٨٥٥٤
٠٫٨٧٧٠
٠٫٨٩٦٢
٠٫٩١٣١
٠٫٩٢٧٩

٠٫٩٤٠٦
٠٫٩٥١٥
٠٫٩٦٠٨
٠٫٩٦٨٦
٠٫٩٧٥٠

٠٫٩٨٠٣
٠٫٩٨٤٦
٠٫٩٨٨١
٠٫٩٩٠٩
٠٫٩٩٣١

٠٫٩٩٤٨
٠٫٩٩٦١
٠٫٩٩٧١
٠٫٩٩٧٩
٠٫٩٩٨٥
٠٫٩٩٨٩
٠٫٩٩٩٢
٠٫٩٩٩٤
٠٫٩٩٩٦
٠٫٩٩٩٧

٧
٠٫٥٢٧٩
٠٫٥٦٧٥
٠٫٦٠٦٤
٠٫٦٤٤٣
٠٫٦٨٠٨

٠٫٧١٥٧
٠٫٧٤٨٦
٠٫٧٧٩٤
٠٫٨٠٧٨
٠٫٨٣٤٠

٠٫٨٥٧٧
٠٫٨٧٩٠
٠٫٨٩٨٠
٠٫٩١٤٧
٠٫٩٢٩٢

٠٫٩٤١٨
٠٫٩٥٢٥
٠٫٩٦١٦
٠٫٩٦٩٣
٠٫٩٧٥٦

٠٫٩٨٠٨
٠٫٩٨٥٠
٠٫٩٨٨٤
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٠٫٩٩٣٢
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٠٫٩٩٧٢
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٠٫٩٩٨٩
٠٫٩٩٩٢
٠٫٩٩٩٥
٠٫٩٩٩٦
٠٫٩٩٩٧

٨
٠٫٥٣١٩
٠٫٥٧١٤
٠٫٦١٠٣
٠٫٦٤٨٠
٠٫٦٨٤٤

٠٫٧١٩٠
٠٫٧٥١٧
٠٫٧٨٢٣
٠٫٨١٠٦
٠٫٨٣٦٥

٠٫٨٥٩٩
٠٫٨٨١٠
٠٫٨٩٩٧
٠٫٩١٦٢
٠٫٩٣٠٦

٠٫٩٤٢٩
٠٫٩٥٣٥
٠٫٩٦٢٥
٠٫٩٦٩٩
٠٫٩٧٦١

٠٫٩٨١٢
٠٫٩٨٥٤
٠٫٩٨٨٧
٠٫٩٩١٣
٠٫٩٩٣٤

٠٫٩٩٥١
٠٫٩٩٦٣
٠٫٩٩٧٣
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٠٫٧٥٨٠٠٫٧٨٥٢
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٠٫٨١٥٩٠٫٨٣٨٩
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٠٫٩٦٤١٠٫٩٧٠٦
٠٫٩٧١٣٠٫٩٧٦٧

٠٫٩٧٧٢٠٫٩٨١٧
٠٫٩٨٢١٠٫٩٨٥٧
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٠٫٩٩٦٥٠٫٩٩٧٤
٠٫٩٩٧٤٠٫٩٩٨١
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٠٫٩٩٩٣٠٫٩٩٩٥
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٠٫١
٠٫٢
٠٫٣
٠٫٤

٠٫٥
٠٫٦
٠٫٧
٠٫٨
٠٫٩

١٫٠
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١٫٢
١٫٣
١٫٤

١٫٥
١٫٦
١٫٧
١٫٨
١٫٩

٢٫٠
٢٫١
٢٫٢
٢٫٣
٢٫٤

٢٫٥
٢٫٦
٢٫٧
٢٫٨
٢٫٩
٣٫٠
٣٫١
٣٫٢
٣٫٣
٣٫٤٠٫٩٩٩٧

١
٠٫٥٠٤٠
٠٫٥٤٣٨
٠٫٥٨٣٢
٠٫٦٢١٧
٠٫٦٥٩١

٠٫٦٩٥٠
٠٫٧٢٩١
٠٫٧٦١١
٠٫٧٩١٠
٠٫٨١٨٦

٠٫٨٤٣٨
٠٫٨٦٦٥
٠٫٨٨٦٩
٠٫٩٠٤٩
٠٫٩٢٠٧

٠٫٩٣٤٥
٠٫٩٤٦٣
٠٫٩٥٦٤
٠٫٩٦٤٩
٠٫٩٧١٩

٠٫٩٧٧٨
٠٫٩٨٢٦
٠٫٩٨٦٤
٠٫٩٨٩٦
٠٫٩٩٢٠
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٠٫٩٩٥٥
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٠٫٩٩٩٣
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٠٫٩٩٩٧
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٠٫٥٤٧٨
٠٫٥٨٧١
٠٫٦٢٥٥
٠٫٦٦٢٨

٠٫٦٩٨٥
٠٫٧٣٢٤
٠٫٧٦٤٢
٠٫٧٩٣٩
٠٫٨٢١٢

٠٫٨٤٦١
٠٫٨٦٨٦
٠٫٨٨٨٨
٠٫٩٠٦٦
٠٫٩٢٢٢

٠٫٩٣٥٧
٠٫٩٤٧٤
٠٫٩٥٧٣
٠٫٩٦٥٦
٠٫٩٧٢٦

٠٫٩٧٨٣
٠٫٩٨٣٠
٠٫٩٨٦٨
٠٫٩٨٩٨
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٠٫٩٩٤١
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٠٫٩٩٨٧
٠٫٩٩٩١
٠٫٩٩٩٤
٠٫٩٩٩٥
٠٫٩٩٩٧

٣
٠٫٥١٢٠
٠٫٥٥١٧
٠٫٥٩١٠
٠٫٦٢٩٣
٠٫٦٦٦٤

٠٫٧٠١٩
٠٫٧٣٥٧
٠٫٧٦٧٣
٠٫٧٩٦٧
٠٫٨٢٣٨

٠٫٨٤٨٥
٠٫٨٧٠٨
٠٫٨٩٠٧
٠٫٩٠٨٢
٠٫٩٢٣٦

٠٫٩٣٧٠
٠٫٩٤٨٤
٠٫٩٥٨٢
٠٫٩٦٦٤
٠٫٩٧٣٢

٠٫٩٧٨٨
٠٫٩٨٣٤
٠٫٩٨٧١
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