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                    :Self-Inductance 

                )            (                              

                                                               

                                                             

  
𝐋

:                                         

 
𝐋

= −
𝐝𝛟𝐁

𝐝𝐭
                     …………… . . 𝟏 

                                                          

:                                      

𝛟𝐁 = 𝑳𝒊             ……………………… . 𝟐 
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𝑳 =
𝛟𝐁

𝒊
             ……………………… . 𝟑 

    L                                                  

                                                   .
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                      N:         

𝑳 =
𝛟𝐁

𝒊
             ……………………… . 𝟒 



Slide 5 

                  i                          B             

                   𝛟𝐁(                     1 :         )

𝐝𝛟𝐁

𝒅𝒕
= 𝐋

𝐝𝐢

𝐝𝐭
             ……………………… . 𝟓 

𝑳 =  −
𝜺

𝐝𝐢/𝐝𝐭
            ……………………… . 𝟔 
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          ق               أ                       

           إ     ى               أ                 

             : 

1-          (a)                      لا    

                 إ           خ                  

2-          (b)                لأ                

  أ         ك                    خ            

    أ                                            

 . لأ                

3-          (C) ص  لأ                ص       

    ك                    خ                   

                                          أ     

 . لأ                           أ    
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:                         

     N                             ص                   

      l               ق                                .

         خ               .
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:     

:                                     

𝐁 = 𝝁𝟎𝐧𝐢 =   𝝁𝟎(
𝐍

𝐥
)𝑖          

    n                              N               

.      

                        ∅𝑩:          

∅𝑩 = 𝐵𝐴 = 𝝁𝟎(
𝐍

𝐥
)𝝁𝟎(

𝐍

𝐥
)𝑖𝐀          
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:                       

𝐋 = 𝑁
∅𝑩
𝑖

=
𝑵𝟐 𝝁𝟎 𝐀

𝐥
 

 

𝐋 = 𝝁𝟎𝒏
𝟐𝐀 𝐥 = 𝝁𝟎𝒏

𝟐 𝐕 

 

    V               𝐕 = 𝐀𝐥 



Slide 10 

        25cm           300                  خ                            - 

 4cm2  ق   
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             خ        ص                                                    ق        - 

50A/s 
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0

L

dI
L

dt

dI
IR L

dt







  

                

                             خ ص                   :

 

𝜺 − 𝐢𝐑 − 𝑳
𝒅𝒊

𝒅𝒕
= 𝟎 

𝐢𝐑 + 𝑳
𝒅𝒊

𝒅𝒕
= 𝜺 

                                                    

:                     
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𝐢𝐑𝑑𝑡 + 𝑳𝒅𝒊 = 𝜺𝒅𝒕 

𝑳𝒅𝒊 = (𝜺 − 𝐢𝐑)𝒅𝒕 

 
𝒅𝒊

(𝜺 − 𝐢𝐑)

𝒊

𝟎

=  
𝒅𝒕

𝑳

𝒕

𝟎

 

−
𝟏

𝑹
𝒍𝒏

(𝜺 − 𝐢𝐑

𝜺
=
𝑡

𝐿
 

𝒍𝒏
(𝜺 − 𝐢𝐑

𝜺
= −

𝑅𝑡

𝐿
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𝑖 =  
𝜺

𝑅
(1 − 𝑒−

𝑅𝑡
𝐿 ) 

𝑖 =  𝑖0(1 − 𝑒−
t
𝜏) 

 

         𝑖0       ق  ى               𝜏 =
𝐿

𝑅
  ق    

                                                     

                                    0.63          

   ق  ى           .
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            𝜺               إ                

                 

                     𝜺 = 𝟎                          

:                  

 

𝐢𝐑 + 𝑳
𝒅𝒊

𝒅𝒕
= 𝟎 

𝐢𝐑𝒅𝒕 + 𝑳𝒅𝒊 = 𝟎 

 
𝒅𝒊

𝒊

𝒊

𝑖0

= − 
𝐑

𝑳
𝒅𝒕

𝐭

𝟎
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𝒍𝒏𝒊 − 𝒍𝒏𝒊𝟎 = −
𝐑

𝑳
𝒕 

𝒍𝒏
𝒊

𝒊𝟎
= −

𝐑

𝑳
𝒕 

⟹
𝒊

𝒊𝟎
= 𝐞−

𝐑
𝑳
𝒕 

 

𝒊 = 𝒊𝟎𝐞
−
𝐭
𝛕 

         𝑖0 =
𝜀

𝑅
                ق  ى 

      𝜏 =
𝐿

𝑅
                                       

                                  0.37           

       𝑖0.            
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 :      

            𝑅 = 10Ω      𝑳 = 𝟐𝟎𝟎𝒎𝑯     

                                                 𝜀 = 

:     

 -                                                     -

                                                -10ms 

                                                  -

      10ms 

     -                                             

                                                

.       
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:     

 - 

𝜏 =
𝐿

𝑅
=
𝟐𝟎𝟎 × 𝟏𝟎−𝟑

𝟏𝟎
= 𝟎. 𝟎𝟐𝒔 = 𝟐𝟎𝒎𝒔 

 - 

𝑖0 =
𝜀

𝑅
=
𝟏𝟐

𝟏𝟎
= 𝟏. 𝟐 𝐀 

 - 

𝑖 =  𝑖0(1 − 𝑒−
t
𝜏) 

𝑖 =  
𝜀

𝑅
 1 − 𝑒−

t
𝜏 =

12

10
 1 − 𝑒−

10
20 = 0.5𝐴 
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 - 

𝒑 = 𝒊𝟐𝐑 = 𝟎. 𝟓𝟐 × 𝟏𝟎 = 𝟐. 𝟓𝐖 

 

 - 

𝒊 = 𝒊𝟎𝐞
−
𝐭
𝛕 

𝒊𝟎
𝟐

= 𝒊𝟎𝐞
−
𝐭
𝟐𝟎 

−
𝒕

𝟐𝟎
= 𝒍𝒏𝟎. 𝟓 = −𝟎. 𝟔𝟗 

⟹ 𝒕 = 𝟏𝟑. 𝟖𝟔𝒎𝒔 
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           خ                         :

                                  𝜀                L     

:                              

 

 = 𝒊𝑹 + 𝐋
𝒅𝒊

𝒅𝒕
 

                       𝒊:     

 𝑖 = 𝒊𝟐𝑹 + 𝐋𝒊
𝒅𝒊

𝒅𝒕
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                   =                                   

                                       +                     

                        

𝒅𝑼𝑩

𝒅𝒕
= 𝐋𝒊

𝒅𝒊

𝒅𝒕
 

𝒅𝑼𝑩 = 𝐋𝒊𝒅𝒊 

:                                    

 𝒅𝑼𝑩

𝑼𝑩

𝟎

= 𝐋 𝒊𝒅𝒊
𝐢

𝟎
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𝑼𝑩 =
𝟏

𝟐
𝒊𝟐𝐋 

                                                  L    

                                                         

    C. 

 

𝑼𝑬 =
𝟏

𝟐

𝐪𝟐

𝐂
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                      خ                 : 

 

 

                             l              A            N 

:     

𝑳 = 𝛍𝟎𝐍
𝟐𝐀/𝒍 

⟹𝑼𝑩 =
𝟏

𝟐
𝒊𝟐𝐋 

:                                                     

⟹𝑼𝑩 =
𝟏

𝟐
𝒊𝟐𝛍𝟎𝐍

𝟐𝐀/𝒍 
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:           

⟹ 𝒖𝑩 =
𝐔𝐁

𝐕
=

𝟏
𝟐
𝒊𝟐𝛍𝟎𝐍

𝟐𝐀/𝒍

𝐀𝒍
=
𝟏

𝟐
𝛍𝟎  

𝐍𝟐

𝒍𝟐
 𝒊𝟐 

:                                            

𝑩 = 𝛍𝟎𝒏𝒊 = 𝛍𝟎  
𝑵

𝒍
 𝒊 

⟹ 𝒖𝑩 =
𝟏

𝟐

𝑩𝟐

𝛍𝟎
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               LC- Circuit 

                                                       

                                                     

                                                RLC. 

                                                      

                                                         

                                                       

                                                         

.                                                    
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.                              

                      f                                    

    L  C:                                   
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𝑳
𝒅𝒊

𝒅𝒕
+
𝒒

𝑪
= 𝟎                ……… . 𝟏 

      

𝒊 =
𝒅𝒒

𝒅𝒕
 

⟹
𝒅𝟐𝒒

𝒅𝒕𝟐
+

𝒒

𝑳𝑪
= 𝟎           …………… . 𝟐 

:                            

𝒒 = 𝒒𝟎 𝒄𝒐𝒔 𝝎𝒕                   ………………..3 

:              

𝒊 =
𝒅𝒒

𝒅𝒕
= −𝝎𝒒𝟎 𝒔𝒊𝒏 𝝎𝒕 = 𝒊𝟎𝒔𝒊𝒏𝝎𝒕    ……..4 
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   𝒒𝒎𝒂𝒙) 𝒒𝟎(                      

q                                  

𝝎                           𝟐𝛑𝒇     𝒇           

𝒊𝟎 (𝒊𝒎𝒂𝒙)                                     𝒊𝟎 =

−𝝎𝒒𝟎  

𝒊                                                             

.                   
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:      

              𝟏𝟖𝝁𝑭                 𝟏𝟎𝑽         

                                                       

       5.6mH  :       

 -                                         -            -

                                             -         

                  -                             -

                                                         -

.                            



Slide 30 

:     

 - 

 

𝒇 =
𝟏

𝟐𝝅 𝑳𝑪
 

=
𝟏

𝟐 × 𝟑. 𝟏𝟒 𝟓. 𝟔 × 𝟏𝟎−𝟑 × 𝟏𝟖 × 𝟏𝟎−𝟏𝟐
= 𝟓𝟎𝟐 𝒌𝑯𝒁 

 - 

𝒒𝟎 = 𝑪𝜺 =  𝟏𝟖 × 𝟏𝟎−𝟏𝟐 × 𝟏𝟎 = 𝟏. 𝟖 × 𝟏𝟎−𝟏𝟎𝑪 

 

 - 

𝒊𝟎 = 𝝎𝒒𝟎 =  𝟐𝝅𝒇𝒒𝟎 

=  𝟐 × 𝟑. 𝟏𝟒 × 𝟓𝟎𝟐 × 𝟏𝟎𝟑 × 𝟏. 𝟖 × 𝟏𝟎−𝟏𝟎 

=  𝟓. 𝟔𝟖 × 𝟏𝟎−𝟒𝑨 = 𝟓𝟔𝟖𝝁𝑨 
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 - 

𝒊 = −𝝎𝒒𝟎 𝒔𝒊𝒏𝝎𝒕 = −𝟓. 𝟔𝟖 × 𝟏𝟎−𝟒𝒔𝒊𝒏𝝎𝒕   

 

 - 

𝒒 = 𝒒𝟎 𝒄𝒐𝒔 𝝎𝒕 =  𝟏. 𝟖 × 𝟏𝟎−𝟏𝟎𝒄𝒐𝒔 𝝎𝒕 

                          =                                -

                                =           

 

⟹ 𝑼𝑩 =
𝟏

𝟐
𝒊𝟎
𝟐𝐋 

=
𝟏

𝟐
×  𝟓. 𝟔 × 𝟏𝟎−𝟑(𝟓. 𝟔𝟖 × 𝟏𝟎−𝟒)𝟐 = 𝟗 × 𝟏𝟎𝟏𝟎𝐉 

:    

⟹𝑼𝑬 =
𝟏

𝟐

𝐪𝟎
𝟐

𝐂
=  𝟗 × 𝟏𝟎𝟏𝟎𝐉 
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                                               -: 

𝑼𝑳 =
𝟏

𝟐
𝐋𝐢𝟐 =

𝟏

𝟐
𝐋 𝒊𝟎

𝟐𝒔𝒊𝒏𝟐𝝎𝒕 

𝑼𝑪 =
𝟏

𝟐

𝐪𝟐

𝐂
=
𝒒𝟎
𝟐

𝟐𝐂
𝒄𝒐𝒔𝟐 𝝎𝒕 

                                                   𝑼𝑳      

            𝑼𝑪.                         
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 RLC- Circuit       ق                 

         LC .           إ        ق     لأ              خ    

                        لا            ق                

                             ك             ك            

                   LC    R           ق                     

RLC                                                   

   ق      ق                                                 

    ك                                          ص         

   ق     خ                             . R    ك     
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                                    RLC                

:    

𝑳
𝒅𝒊

𝒅𝒕
+ 𝑹𝒊 +

𝒒

𝑪
= 𝟎                 

               𝒊 =
𝒅𝒒

𝒅𝒕
:     

𝑳
𝒅𝟐𝒒

𝒅𝒕𝟐
+ 𝑹

𝒅𝒒

𝒅𝒕
+
𝒒

𝑪
= 𝟎                 

                                                       q 

   لا                        :
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1-            R=0               LC           :     

𝒒 = 𝒒𝟎 𝒄𝒐𝒔 𝝎𝒕 

 

 -            𝑹𝟐 <
𝟒𝑳

𝑪
                                

(underdamped oscillation:              ) 

𝒒 = 𝒒𝟎 𝒆
−𝑹𝒕/𝟐𝑳𝒄𝒐𝒔 𝒕  𝑳𝑪  

        𝒆−𝑹𝒕/𝟐𝑳                                       
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 -            𝑹𝟐 >
𝟒𝑳

𝑪
                                

(overamped oscillation                            )

                                                      

𝑹𝟐 ≫
𝟒𝑳

𝑪
                                              

:                               

𝒒 = 𝒒𝟎 𝒆
−𝒕/𝑹𝑪 
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 :      

                           20mH          𝟐𝛀     

                        𝟐. 𝟐𝝁𝑭               

         12V:      

 -                             

 -                                                 

                . 
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:     

 -                 𝑹𝟐 <
𝟒𝑳

𝑪
 

𝟒𝑳

𝑪
=
𝟒 × 𝟐𝟎 × 𝟏𝟎−𝟑

𝟐. 𝟐 × 𝟏𝟎−𝟔
= 𝟑𝟔𝟑𝟔𝟒 𝛀𝟐 

                        𝐑𝟐 = 𝟒                           

 -  

𝒒 = 𝒒𝟎 𝒆
−𝑹𝒕/𝟐𝑳𝒄𝒐𝒔 𝒕  𝑳𝑪  

⟹
𝟏

𝟐
𝒒𝟎 = 𝒒𝟎 𝒆

−𝑹𝒕/𝟐𝑳 

𝟏

𝟐
= 𝒆−𝟐𝒕/𝟐×𝟐𝟎×𝟏𝟎−𝟑  

𝒕 ≈ 𝟏𝟒𝒎𝒔 


