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אאWאאא 

אאWאאאאאא.  

 
אאWאאW 

١K אאאאK 

٢K אאאאאאK 

٣K אאאאאאאאאK 

 
אאאWאא٨٥٪ 

 
אאW ٦.  

 
אאW K  

 
אאWא J١  . 
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אאא 

 
  א א  אאאא      

אאא،אאאא،א
אאאKאאא
 אא(permanent magnet) אא   א  א   (ferrait)،

  (Niodenum Boron Iron)  א(Smarum cobalt) ،
אאאKאאFאאE 

،אאא،אא
א،אאא

א،אאK
אא א   א א  אא   Kא

אאאאאא،א
א א  ،א א   א    

א Kאאאאאא
אאאאאא

אאKאאאאאאאאK 
 

١ J١ אאא 

א  ،א א Fא E  א א  א
אאאKאאK 

- אאW אא،א
אאאאא،א

אאKא
אאK 

WWW.DZPEN.COM  |  قلم الجزائر



 ١١٠ אא 
א אאא אאא 

      
 

-٣ - 

- אא: אאא
  ،א א  א    ، א א 

  ،א א  א  א א  א א א
K 

-אא:(Permeability) µ אאא
אאאאאאא

א    Kא א ،   אא   א 
אאאא Kאא אאא

µאא(Magnetic permeability)
אאא،אאאK

א(Magnetization curve)،א
א א  אאאא   א،

،א  א א א   Kא   א א 
א א  אא   K  א  µ א 

W 
1-1roµµµ =  

µoאאFאאE(Absolute permeability)אא
אאW 

 µo=4πx10
-7

 H/m                                                                      

µrאא(Relative permeability)אK 
-א אФ: א א א א   א א   

אא א א     ،א א א    
KאאאאאאKאאאאא

אאאאאא Kאאא א
אאאאאאK 

 
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 ١١٠ אא 
א אאא אאא 

      
 

-٤ - 

 Jאא:B אאאאא
אLFEW 

1-2 2/ mwb
A

B
Φ=

 
 Jאא:H  K

אאאאאW 

1-3 mh
B

H /
µ

=

 
-אאאא:(Magneto-motive-force m.m.f)  אא

Nא
א אא  א א  א א א    K

אאאא،אאK(ampere.turn) 
W 

1-4 m.m.f=N.I        AT

 
-אא:(Magnetic reluctance) Rmag  אא

אאאאא،אאא
אW 

1-5 wbAT
INfmm

Rmag /
...

Φ
=

Φ
=

 

אאאKאאא
א א Lא،א  Aאµא

W 

1-6 A

L
Rmag µ

=
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 ١١٠ אא 
א אאא אאא 
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אאא אFEK
אא ،א
אא  א   א א  K א  

אאא،K١ J١
LאIBL٢K 

 
אאאאFאאא

אאאW 
1-7 F=BLI             

  א א   ،א     א א  
א אאא Kאאאא

א،א،אאאאאאK 

 
١ J١ 
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١ J٢ אאאאאא 

אאאאאאאא
   א אא א  א אא   ،א

אאאאא،אאאK 
אאאאאאאאא

אKאאאאא
אאFאEא١ J٦،אא

Kאאאאא
אאאאK١ J٢א

אABCDEFאאA,FKאאAB, 

BC, CD, DE, EFאא Kאא
CDNIKΦ 

  אא א  א א   K א א١ J٦ 
אאאאW 
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 
אאאФאאאאFEN.I

אאאRmag-t،١ J٥אאW 
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 
אאאאאאאאאK ١ J

٣א א   ،אא א אא  א אא 
א אא  א  ،א אא ،א א 

אאאKאאאאא
אK١ J١אאאK 

 
 

 
١ J٢אא 

 

 
  

١ J٣אאאאאאאאא١ J٢ 
 
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١ J١אאאאאאא 
אאא אאא 

KKKe.m.f     

אא
A

L
R

ρ= 

אא
R

E
I = 

א
A

I
J = 

 

KKm.m.f     
אא

A

L
Rmag µ

= 

אא
magR

fmm ..=Φ 

א
A

B
Φ= 

  

אאאא،אאאK 
 Jאאאאא،

אאאK 
 Jאאא،אא

אאאK 
 Jאאאאאאאא

אאאאK 
١ J٣ אאא 

١ J٤אאאאאKא
אאאאאאאK

אאKאאp،אg
،אא א t،א y  ،אאacאK

אאאKאאא
،١ J٢אאאאK 
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١ J٢אאאאאא 

אאאΦ 

אB 


אA 


אH


אL 

 

אאא
א

m.m.f 

אאא ΦmBgAgHg 2Lg Fg 
א Φm Bt At Ht 2Lt Ft 

א Φac=Φm/2Bac Aac Hac Lac Fac 

א Φm Bp Ap Hp 2Lp Fp 

אא Φy= Φm/2By Ay Hy Ly Fy 

     

אאאאאא ١א J٥אא א
،אאא אW 

1-10 
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mtotal
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Φ+Φ+Φ+Φ+Φ==  

 
  

  

١ J٤אאא 

 
١א J١٠אאאאאאא

אאBא١ J٢א١ J١٠W 
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222

W 

 ,    

א١ J٣א١ J١١ 
1-12 yLyHpLpHacLacHtLtHgLgH

total
F ++++= 222

 
1-13 yFpFacFtFgF

total
F ++++=  

 
 ١א J١٣אא אא  א אא א

אאאאאאK 
 

١ J٤ אאאאאK 
אאאW

אא
אאאאאKאא

אאאאK
אאאאאK 

 
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      
 

-١١- 

١ J٤ J١אאאאאK 
 ١ J٥          ، L

VFLEBLאא،
אEאW 

 
1-14 E=BLV sin(θ)       volt 

 
θ א  א אא אא ،

אאאאאאאאK
אF١ J٦EאאאאאKא א،א

אאאאא،אא
אאאאאאאאאאK 

  

  

١ J٥אאאE 
 

WWW.DZPEN.COM  |  قلم الجزائر



 ١١٠ אא 
א אאא אאא 

      
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١ J٦א 
 

١ J٤ J٢אאאאאאK 
 א ، 

א(Faraday)אאאW  

1-15 )(
dt

d
NE

Φ=  

  

א אא א א  א  א א   
א א א א    K ،א א א   אא

א،אF١ J٧Eא،
א אא אאא   (self induced ) Kא א א  

،אאאאא
א(mutual induced)F١ J٨E .  

  

١ J٧א 
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١ J٨א  

  

١ J١א٢٠x٣٠،
٥Kא٢٥٢

٢٤Kאאאא٠٠٨,٠א،Wאא،
،אאאאK 

א 
١ J٩،אאאאX,Y ،

אאא LאW 

L=2*((x-5)+(y-5))=2*(20-5+30-5)=80 cm=0.8m 

N=25 turns      R=2Ω   V=24V   B=0.008 tesla      A=(5*10
-2

)
2
=25*10

-4
 m

2
 

A
R

V
I 12

2

24 ===  

mA
L

NI
H /375

8.0

12*25 ===  

wbBA 00002.0410*25*008.0 =−==Φ  
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١ J٩  

 

١ J٢   א א ٥٠  ٣٢ K 
٦٠٠א٢Kאאא١٥٠٠KאW 

١ J،א٢   א J،אאאאאא 

٣ JאאאאK 
א 

dאאא،אא Lav
אW  

Lav=πd=π*50*10
-2

=1.57 m 

A= 3*10
-4

 m
2
                  µr=1500           µo=4π*10

-7
        N=600      I=2 A 

1- wbAT
Aor

avL
R

mag
/610*78.2

)410*3)(710*4(1500

57.1 =
−−

==
πµµ

   

2- mmf=NI =600*2=1200 AT 

mAt

av
L

mmf
H /33.764

57.1

1200 ===  

3- wb
R

mmf

mag

410*32.4
610*78.2

1200 −===Φ  
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א אאא אאא 

      
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tesla
A

B 44.1
410*3

410*32.4 =−

−
=Φ=  
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אא 
 

١ J  אא   א א  א א
K 

٢ J אאאאאאאאK 

٣ J אאאאאאאאK 

٤ J אאא؟ 

٥ J אK 

٦ J אאאאK 

٧ J אאאאאאK 

٨ J      א     א ٦
،אא١٢LKאא

 ٥א, K א   ٠٠٠١٥,٠  Kאא א א
אא،אאאK 

٩ J א     ٢٠    ،
٣x٥Kא١٥

٤,١١٢Kאאא
 א ٠٠٦,٠א ، Wא  ، א  א ،אא
אK 

١٠ J אא٠٠٠٢,٠אא
 ١٠٠א א   ٥٢ Kא אא א א

א  א א   ،א  אא 
٥٠٠K 
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