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 Jא א–٢ 
 

 

 

 
 

 ،،אא،אW 
 

  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Wא

אאK 
 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אאאאא

אא،אא
אא،אK 

 אא?א٢  ? ?–
א?אאאאאאא

אK 
 אאאאאאא

،א،אאאא
אאאאאK 

    א אא א W
אK 

 
אאאא 



א ١٠٧ 
 
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 
אאאאא،

، 
אאאא2-אאא

אאאאאKאאאא
אW 
• אאאאK 
• אאאאאK 
 Kאאאאאא •

אאאאאW 
אאW 

אא،אאאאW 
אאאאאא،אא

אאKאאאאאאא
אאאאKאאFא

،אאא،אאאא JאאEאאא،
אK 

אאאאאאאאא
אאאאאKאאאא

אK 
  א א א אא  א א א   א א

אאKW 
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  
אאK 

אא 
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אא––٢٢  
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אאWאאאאאאאK 
 

אאW 
אאאאW 

o אאאאK 

o א–אא–אK 

o אאאK 

o אאאK 

o אאאאאK 

 
אאאWאא٩٠٪ 

  

אאW30K  
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אאWאאא 
 

אאWאא 
אאאאא،אא

אKאאאK 

١ J١ J١אא 

אFאEאאאאt،
אאאאאK 

١ J١ J٢אא 

 אא
?אא?K١א J١ 

FNEFSEאאאKאא אא
א אKא אאא

אKאאאאFaEFcEא
אFbEאאאאFdE  
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 

1- 1 א  

  

1-1 -3 אאא  

אאFאEאאאFאE
אאאאאאאאא،

אאKא2-1אאK 

 
 2-1Wאאא
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 Jא א– ٢ אאא 
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١ J١ J٤א 

אאאFאEאFאא
KEאא،אאאאא
אאK 

١ J١ J٥אFfEאאFΤE 

אfא،אאאאאFHertzHzE
אאאKאאאאא

אTאאאאא،א 

1-1 
f
1T= 

١ J١ J١WאW 
 J 50 Hz 
 J 60 Hz 

אW 

 J  ms20s02.0
50
1

f
1T ==== 

 J  ms67.16s01667.0
60
1

f
1T ==== 

אאאאאאאFאאא
60 HzKE 

١ J١ J٦אא 

אFאEtאFE،بv 
FiKEאאאFEVmFImE  .  

אאאאא١ J٣W
א AאאωFאאאאא
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 Jא א– ٢ אאא 
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 (rad/sאAaאAאאאא
אאאKאאOAאא،אאα

אOAאאאא 
1-2 vθtωα += 

θvאאאאFt = 0KE 
אאא،אאא2π،א

אאאאא 
1-3 fπ2ω = 

אא 

1-4 
)θtfπ2(sinV

)θtω(sinV
αsinV)t(v

vm

vm

m

+=
+=

=
 

אFאEאאαא١ J٤ 
 

 
 

K 

١ J١ J٢Wאאאא60 Hz 

١אJ٣Wאא 

١אJ٤Wאאאא 
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אW 

 srad /377602f2 =×== ππω 

١ J١ J٣Wאא 

 V)
6
πt377(sin100)t(v += 

אW 
 J אא 
 J אאאא 
 J אאאt = 0.025 s  
 J אאאt = 0.025 s  

אW 

 J Vm = 100 V                                                                                                                   

 J o30rad
6
πθv == 

 J o570deg
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 

١ J١ J٨אאא 

אא ،אאא א א א
 א   א  K א אא     

،אאKא١ J٦،
 א    א א   א  K  ??

א١ J٥Wאא







1 2 R
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FFourierEאא
 א א א  א  א   א א  

K 

 
١א J٦W 

אאאאאאK 

 אאאאאאKא
١ J١אאאא 

 

אא א א 
א 

 



2 

 



2 


 



٢ 
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 



3 

 



١ 

١א J١ 

١ J١ J٩אאאFPhasorE 

FאEאאא
אאאאאאKFא١ J٣E

אFאEאאאא
אאאאאK،אאאאאא

אאאא،א
אt=0KאאאאKא١ J٧

אאאviVmIm،viאא 
θv θiאאK 

אאאאאאאא
אאא،אאאאF

א2KEאvVVmK 

 
  ١ J٧Wאאא 
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 Jא א– ٢ אאא 
 

 

- ١٢ - 

אFאEאאאאא،
א،אאאאאFאEאא،א
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 )θtω(sin2V)θtω(sinV)t(v vvm +=+=

אא 
1-10 vθV∠=V 

VאאFאאEθvאאאFאא
אKEאאאאאאא،K

אאאאא 
1-11 vv θsinVjθcosV +=V 

1j −=K 
אאאאאאאFPhasor diagramKE 

١ J١ J٦WאאאV)30t377(sin4.141)t(v o+=K 
א 
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2

4.141
2
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CאאאAא אFRealE א Bאא
FImaginaryE א١ J٨K 
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 
א١ J٨W 

אאC W 
1-12 jBAC += 

אאאC 
1-13 ( ) θθθ ∠=+= CjCC sincos 

 
1-14 ( )ABBAC /tan; 122 −=+= θ 

 
1-15 θθ sin;cos CABCA === 

אאאW 

 FEאאאאאאא
 F  Eא  א א  ،א א א א אא
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 
١א J٩W 

אאאW 

 אאאאא אא
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١ J١ J٧Wא C1=5+j23C2=-3.5+j8א،C1+C2،C1-C2،C1C2، 
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א 
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אW 

C = C1+C2 = (5 -3.5) + j(23+8) = 1.5 + j31   

אF1-14E 

( ) °∠=⇒°===+= − 2.8704.312.875.1/31tan;04.31)31()5.1( 122 CC θ  
אW 

C = C1-C2 = (5 +3.5) + j(23-8) = 8.5 + j15   

אF1-14E 

( ) 5.602.175.605.8/15tan;2.17)15()5.8( 122 ∠=⇒°===+= − CC θ  
אW 
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1.405.2001.403.191sin5.204;5.2003.191cos5.204 jCBA −−=⇒−==−==  
אW 
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אא 
١ J١ J١100א30 msK 

١ J١ J٢אא6אא60 Hz؟ 

١ J١ J٣אאאאאאאאW 
50 sin (314 t + 30o) 30-؛ sin 942 t ،100 cos (754 t + 45o)8.4؛ sin 10000 t 

١ J١ J٤אא١ J١ J٣אאאא،K 

 
 

 

 

 

 

 

 

 

 

 
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אאאאאאאאWאא 
א،אאאאא

אאאאאאאא،K
אאKאאאאאK 

 
١ J٢ J١אאאאא 

אאRא
אF١א Ja١٠E،אאא 

 )θtω(sinV)t(v vm += 
אא 

 )θtω(sinI
R

)θtω(sinV
R

)t(v)t(i vm
vm +=

+
==

 

 
R

VI m
m = 

אאא 

1-16 
R
VI= 

אאאאא،١ Jb١٠
θv=0אK 

  
١ J١٠Wאא 
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١ J٢ J٢Wאאאאא 

אא J١i(t)אא
LF١א J١١aEאאאאאe(t)1-17K

אKKאv(t)אא،אאאא
אאא 

1-17 
dt

)t(diLe(t))t(v =−= 

 
١ J١١Wאא 

א 

 )θtω(sinI)t(i im += 
אאא، 

 
)90θtω(sinV

)90θtω(sinILω
)θtω(cosILω)t(v

im

im

im

°++=
°++=

+=
 

אאאא 
1-18 mm ILωV = 

א 
1-19 LωXL = 
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אאא،אK 
אא 

1-20 IXILωV L== 
אא90°بאא،١ J١١b

θi=0אK 
אאא،אאW

אאKאא
KאאFEא،
אK 

 
١ J٢ J٣Wאאאאא 

  א J١ א Cא א א א
אKאאא،אא

Fא١ J١٢aE 

1-21 
dt

)t(dvC)t(i = 

 
١ J١٢Wאא 

 
אא 

 )θtω(sinV)t(v vm += 



א ١٠٧ אא 

 Jא א– ٢ אאא 
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אא 

 
)90θtω(sinI

)90θtω(sinVCω
)θtω(cosVCω)t(i

m

m

m

°++=
°++=

+=
 

אאאא 

1-22 mm I
Cω

1V = 

א 

1-23 Cω
1XC = 

אא،אK 
אא 

1-24 IXI
Cω

1V C== 

אא90°بאא،١ J١٢b
θv=0אK 

١ J٢ J٤Wאא 
אא 

אאVאאIא
אאZא،W 

1-25V = Z I 
א،אאאאאZאK

אאאאאWאאאK 

• אא 

אאאא،אאא 
 vθV∠=V 

אא 



א ١٠٧ אא 

 Jא א– ٢ אאא 
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 vθI∠=I 

אאאא 

1-26 R0R0
I
V

θI
θV

v

v
R =∠=∠=

∠
∠

= ooZ 

אא1-16Kאאא
אאאאKא١ J١٣אאK 

  
١ J١٣Wאא 

 
• אא 

אאאא90°א،
o90θθ vi −=אאא، 

1-27 LL
v

v
L jX90X90

I
V

)90θ(I
θV

=∠=∠=
−∠

∠
= ooZ

אא1-20אאאאא،jא
אאאא90°אKאאKא

١ J١٤אאK 

  
١ J١٤Wאא 
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• אא 

אאא90°א،א
o90θθ vi +=אאא، 

1-28 CC
v

v
C jX90X90

I
V

)90θ(I
θV

−=−∠=−∠=
+∠

∠
= ooZ

אא1-24אאאא،-jא
אאאא90-אoKאאKK

١א J١٥אאK 

  
١ J١٥Wאא 

 
١ J٢ J٥Wאאא 

א١ J١٦אא
אKאZT K 

  
١א J١٦ : אאא 

 
 

 V = V1 + V2 + …+ VN 
 
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 Jא א– ٢ אאא 
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א 
 Vx = Zx I     ,      V = ZT I 

x = 1, 2, …, N، 
1-29ZT = Z1 + Z2 + …+ ZN 

אאZT 
1-30 ZT = RT + j XT = ZT ∠θ 

אאRT،אאFא
אאKEאאXTאאW 

o WאאאאאאאK 
o Wאאאאאאא،א

אאK 
o WאאאאאאאK 

אאZTאRTאXT 
1-31 2

T
2
TT XRZ += 

 
אאאאאθRTXT 

1-32 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= −

T

T1
R
Xtanθ 

אאאאאאK 
אKאא

אאאאKאאאאImpedance Diagram)E،
א١ J١٧אRאא،אאXL

jאאאXCjאK 
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 

 
 

١ J٢ J١Wאאאאא١ J١٨،R=7Ω،L=8mH،
V)t377(sin2100v=Kאאאאא،אאאא

אVRVLאא،אאאא 

K 

 

אW 

אאXL = ω L = 377 × 8 × 10-3 = 3 Ω                                                             

אאW  ZT = R + jXL 

= 7 + j3  Ω  = 7.6 ∠ 23.2o  Ω                                                                                        

א١ J١٩aאK 

אאW 

V = 100 ∠0o V  
אW 

I = V / ZT  =100 ∠0o /7.6 ∠ 23.2o = 13.2 ∠ -23.2o A 

אאW 

VR = R I=7 × 13.2 ∠ -23.2o= 92.4 ∠ -23.2o V  

١ J١٧Wא 

١ J١٨ 
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אאW 

VL = jXL I = 3∠90o × 13.2 ∠ -23.2 o =39.6 ∠ 66.8o V  
א١ J١٩bאאK

 
 

אאאא090oאא
F-KE 

١ J٢ J٢Wאאאאאא١ J٢٠،א
אאאאVVRFאEVCFאE،

R=5Ω،C=332µF،V)t377(sin2200v=K 

 
 

אW 

אאXC = 1 / (ω C) = 1/ (377 × 332 × 10-6) = 8 Ω                                           
אאW 

 ZT = R – jXC  
= 5 – j8  Ω  = 9.4 ∠ -58o  Ω                                                                                        

١ J١٩ 

١ J٢٠ 



א ١٠٧ אא 

 Jא א– ٢ אאא 
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א١ J٢١aאK 

אאW 
VV = 200 ∠0o 

אW 

I = V / ZT= 200 ∠0o/9.4 ∠ -58o  
= 21.3 ∠ 58o  A                                                                                                               

אא 
= 106.5 ∠ 58o V × 21.3 ∠ 58oVR = R I = 5 

אא 

= 170.4 ∠ -32o V × 21.3 ∠ 58oVC = - Jxc I = 8 ∠-90o
א١ J٢١bאאK 

 
אאאא090oאא

F-KE 



  

١ J٢ J٣Wאאאאא١ J٢٢אאאZTאI
אאא،אאאאא

Kא 

١ J٢١ 
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 

 
 

אW 

ZT = ZR + ZL + ZC = 5 + j7 – j4                                                                                        
  = 5 + j3 Ω= 5.8 ∠ 31o Ω                                                                                            

 

I = V / ZT = 100 ∠0o / 5.8 ∠31o = 17.2 ∠-31o  A                                                                  

VR = R I = 5 × 17.2 ∠-31o = 86 ∠-31o V                                                                             
VL = jXL I = 7∠90o × 17.2 ∠-31o = 120.4 ∠59o V                                                              

VC =- jXC I = 4∠-90o × 17.2 ∠-31o = 68.8 ∠-121o V                                                          

VR + VL + V C = (73.6 – j44.3) + (61.9 + j103.2) + (- 35.5 – j59)  = 100 V  = V                
א١ Ja٢٣א،א١ J٢٣bאאK 

 
 

١ J٢٢ 

١ J٢٣ 
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אאאאא،IאאVא31oא
אאאאאKאVR،אאא

אVLאאא90oא،VCא
א90אoK 

١ J٢ J٦Wא 

אאאאאא 

T

X
X Z

VV
Z

= 

 Vx אאZx؛ZTאא
؛אVאאK 

١ J٢ J٤WאאVR،VL،VCV1אאאאא١ J٢٤،
אK 

  
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אW 
ZT = R + j XL – j XC = 6 + j7 – j15 = 6 – j8 Ω = 10 ∠-53.1o Ω                                          
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אאאfr אאאא
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 

אR= Rs+ RL  
אאאאW 

 ZT= R+jXL – jXc = R+ j ( XL-Xc )  
אW 

1-33XL = Xc  
אאאW 

1-34ZT = R   
 
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אאK 
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אאא١٨٠ 
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אאK  
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אW 

א 
ZT= R= 2Ω  
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VIRVR 010205 ∠=×∠== 
VXIV LL °∠=°∠×∠== 9050901005. 
VXIV CC °−∠=°−∠×∠== 9050901005. 
 

 
١ J٢٨ 

 
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ZT = 1 / YT = 3.7 ∠-21.8o Ω                                                                                               

IT =  YT V = 0.27 ∠21.8o × 50 ∠53.1o = 13.5 ∠74.9o  A                                                     

IR = V / R = 50 ∠53.1o / 4  = 12.5 ∠53.1o A                                                                       
 

IL = V / jXL = 50 ∠53.1o / 5 ∠90o = 10 ∠-36.9o A                                                              

IC = V / -jXC = 50 ∠53.1o / 3.33 ∠-90o = 15 ∠143.1o A                                                      
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021 =−− IIIT 

٢אWאIW 
0)79()32(0100 1 =−+++°∠− IjIj T 

٣אWאIIW 
0)56()79( 21 =++−− IjIj 
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אא 
١ J٢ J١אאאi(t)=6sin(377t+30o)Aא،

v(t)=220sin(377t+60o)Vאאאאא،،א
אאאK 

١ J٢ J٢א١ J٢ J١אאi(t)=10sin(377t)Aא،
v(t)=380cos(377t+60o)VK 

  ١ J٢ J٣אאאאא١א J٢ J٣א،א
אאאאאאאאא،K 

 
 

١ J٢ J٤אאV1V2אאאא١ J٢ J٤،
אK 

  
   

١ J٢ J٥אאאאא١א J٢ J٥א،א
אאאאאאאאK 

١א J٢ J٣

١א J٢ J٤ 
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 
 

١ J٢ J٦אאאאa b א١א J٢ J٦
אK 

  
 

١ J٢ J٧אאאא١ J٢ J٧א،אI1אVL؛ 

 
 
 

  ١ J٢ J٨אאאא١ J٢ J٨אאא،
אאK 

 
 

١א J٢ J٥ 

١א J٢ J٦ 

١א J٢ J٧ 

١א J٢ J٨ 
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  ١ J٢ J٩א١ J٢ J٨אאאאאא١ J٢ J٩K 

 

١א J٢ J٩ 
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אאWאאא 

١ J٣ J١ 

Z = Z ∠θ 
 tωsin2VtωsinVv(t) m == 

א 
 )θtω(sin2I)θtω(sinI)t(i m −=−= 

אאKאtאאאא 
1-47 i(t)v(t)p(t)= 

אאKאא
א،אאאKאאאא

،′א′אK 
אא 

1-48 tω2sinθsinIVtω2cosθcosIVθcosIV)t(p +−=

אאאWא،אא
אFאKE 

אאאאאאt1 t2 

1-49 ∫=
2t

1t
dt)t(pW 

FJouleJKEא 
אאאאאאK 



א ١٠٧ אא 

 Jא א– ٢ אאא 
 

 

- ٥٥ - 

١ J٣ J٢אא 

אאא 

1-50 ∫ ==
T

0
θcosIVdt)t(p

T
1P 

אאא،אאאFא
אEאא،FWattWKE 

Rאאאאאθ=0א
אא 

1-51 tω2cosIVIV(t)pR −= 
א١ J٥٣א

א 
1-52 R/VIRIVP 22 === 

2ffאFאKEאאאאא
אKאאאא 

1-53 ∫ ====
T

0

22
RR T)R/V(TIRTIVdt)t(pW

 

 
 

FEאFEאאθ=90oאא
،אאאאאא

אK 

א١ J٥٣Wאא 



א ١٠٧ אא 

 Jא א– ٢ אאא 
 

 

- ٥٦ - 

 

١ J٣ J٣אאא 

אאSZאאאאא
א،אאFVAE، 

1-54S = V I = Z I2 = V2 / Z 
אאאאא

FאEאK 
א١ J٥٠١ J٥٤אאאא 

1-55P = S cosθ 
א 

1-56 
S
Pθcos = 

אאא،אאKא
θ=0אאאאאא،

FאKE cosθ=0אאא
אאK 

אאאא،אאKא
אאאאא،K 

١ J٣ J٤אא 
FEאאθ90بoא ١ J٤٨אאא، 

1-57 tω2sinIV)t(pL = 
،אאא

אK 
א١ J٥٤אpLאאאאKא

אאVIאFpLE،אא
אאאK
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אאאאאKא
אK 

 

 
 

FEאאθ90-ب°א١ J٤٨אא،
א 

1-58 t2sin)t(pC ωIV−= 
،אאא

אK 
א١ J٥٥אpCאאאאK

אאאVIאFpCE،אא
אאאKא

אאאאKאאK 

 
 

א١ J٥٤Wאאאא 

א١ J٥٥Wאאאא
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 Jא א– ٢ אאא 
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אאאא QZ = Z∠θ 
1-59Q = V I sin θ 

א-Fvolt-ampere reactiveVAREאאא
אאFEFKE 

XLאא،QL 
1-60 QL = V I = XL I2 = V2 / XL 

אא،″″אאK 
XC אא،QC 

1-61QC = -V I = -XC I2 = -V2 / XC 
אא،א″″אאK 

١ J٣ J٥א 

אאאאאK
אא،אאאאא،א

א١ J٥٠١ J٥٤١ J٥٩K 
א١ J٥٦a١ J٥٦bא--

KאאאאQQL
QC،QLאאQCאאKאאא

Qא-אאא،
-KאQLQCאK 

 
 
 

א١ J٥٦Wא-(a)،-(b) 
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 Jא א– ٢ אאא 
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אא 
1-62 222 QPS += 

 
אאאאK 

אאאאאא
אאW 

• אאאPTאאא؛ 
• אאאQT؛אאא 

• אאאST2
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TT QPS +=Kאא

אא،אאאK 

• אאW
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١ J٣ J١Wאאאאאאאאא
אאא١ J٥٧אא،KאאK 

 
 
 
אW 

אאאWPT = P1 + P2 + P3 = 200 + 100 + 300 = 600 W 
אאאWQT = Q1 + Q2 + Q3 = 0 + 80 - 250 = -170 VAR                        

אא-K 
אאאW 

VA624)170()600(QPS 222
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אאאאאθT = 15.9o Kא١ J٥٨אK 
 

 
 

אW1אW،א،2W-،3אW-K 

١ J٣ J٢W 
 J אאאאאאאאא

א١א J٥٩ 
 J אאאאאאאאאאK 

א١ J٥٨ 
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 
 J PT = P1 + P2 + P3 = 400 + 141 = 541 W                                                            

                                          QT = Q1 + Q2 + Q3 = 300 – 225 + 625 = 700 VAR                    
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 
١ J٣ J٦אאאאאא 

א،،אאאא
אאKאאאאאאאאK 

אאWאאא،אאא
אאאאאאK 

אאאאW 
אאאא١ J٦٠א،FCCאEאא

א،אFPCאEאאKא
אאאאאאאK 

אאאא١ J٦١،אPCאא
אאא،CCאאאאא

אאאאאא،א
אK 

 
 אא
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 
 
 
 
 
 
 

 
 
 
 

אאאאאKאא
אאאאאאFאאE

אKאאאאאאא،א
אאFאאEאK 
Kאאאאאאא 

١ J٣ J٣WאאאV=220V،אא
אI=3A،cosθ=0.8אאאא،،א

אRv=2000Ωא،Ri=3ΩK 

אא

١אJ٦٠Wאאאא 

אא

אא

١אJ٦١Wאאאא
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אW 
אאאאW 

P = V I cosθ = 220×3×0.8 = 528 W  
אאW 

אאאW 
    Pi = Ri I

2 = 3×32 = 27 W    
אאאW 

     PT = P + Pi = 528 + 27 = 555 W 
אאW 

אאאW 
   Pv = V2/ Rv = 2202/2000 = 24.2 W      

אאאW 
    PT = P + Pv = 528 + 24.2 = 552.2 W 

 
 
 
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אא 
 

١ J٣ J١אאאאאאאאאא١א J
٢ J٣FאאEאאאא،K 

 
١ J٣ J٢א  א אא   א א  א ١א J٢ J٧
FאאKE 
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אאאאאאאאאא  

אא––٢٢  

א


א



א


א

א
א


א




א


א
א

  

٢
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אאWאאאאאאאK 
 

אאW 
אאאאW 

o אאאK 

o אאאאאK 

o אאאאK 

o אאאאאאאK 

 
אאאWאא٩٠٪ 

  

אאW22K 
  

 
 
 
 
 
 
 
 
 
 



א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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אאאאא 
 

אאWאאאאא 
٢ J١ 

אאאאאFאKEא
אאאאKאאא

אאאא٩٠،אאאא?
א?אאאא120،

אאאאא
אK 

 אא  א א  א  א אא  אא F 
אE        ،Fא  E א  K  

אאאאא
אא KאFEאאFאאE

אאFEאאא120بـא אא
אא120אKאאאאאא

אאאא،K 

 
٢ J٢אאא 

אאאאא
אאא١٢٠א٢ J١Kאא

א K 
אאאאאאאא



א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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אאFאאEאא،אאא
120א 
 

2-1 
)240tω(sin2Vv

)120tω(sin2Vv
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 

 

 

 
٢א J١ 

 
AA'אאFאBB'CC'E،Vאא

אאאK 
 

٢ J٣א 
א٢ J٢،אאאאא٢ J٣א

אא 
 



א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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אאאאאאאא
אK 

 

 
 

 
 
 
 

אFABC ( فѧѧي  الملѧѧد فѧѧك لأن الجهѧѧوذلAA'
ف אѧالمل BB'אאאא  فѧالملCC'،

٢אJ٢Wאא 

٢אJ٣Wאאאא 



א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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אאאאאאKא
אאאאK 

 
٢ J٤אאאאא 

אאאאWאאK
אאאאKא

Kאא 

א 

 אא אA'B'C'،אאא 
אאאאNF٢א J٤Eאא،AB

Cא      Kא     א א
אאFאvANאAאאvAA'אא

2-54E א      א  ،F אvAB א A אBKE
אאאFIA'AאאAA'Eאא،א

אFIAאאאאAEאKאאא
א٢ J٤אאאא،K 

 
 
 

٢אJ٤Wאאא 



א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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אאאאאאאא،
אW 

א٢ J٢אVAB 
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 

אאאVLא3אא
،א 

2-4 3VVL = 
א٢ J٥אא،אאאאא

אאKאא
אK 

 
 

 
 
 

א 

٢אJ٥Wאאאאא 



א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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א٢ J٦،אאAC'BA'C
B'،אאאABC،אKא

،אאאאא
אK 
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אאK 
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 
 

٢אJ٦Wאאא 



א ١٠٧ אא 
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 
 

 

א 

אאאאאKאא
אאKאאאא

אאאאא،אאאא
א120ب، 
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אא،אאאא
Kאאאאא

אאK 

٢ J١ J١Wאאאא
א٢ J٨Kאאאאאא،א

אאK 
אW 

אאאW     V2201273V3VL =×== 
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אאאW     A8.65383I3IL =×== 
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א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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٢ J١ J٣Wאאאא٢ J١٠ABCא
W 

• אאθ3, θ2  
• אא 
• אא 
• אאא 

 
٢ شѧѧѧѧكل  J١٠ 

אW 
אאABC 

 θ2 = -120o    θ2 = -240o = 120o 

אאא 

VAB = VBC = VCA = √3 × 120 = 208 V 

אא 
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٢ J٤אא 

אא
،אאא٢ J١١א 

 
א٢ J١١ 

א 

  א א     א   א  
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٢ J٤א 

א،אאאאKא
אאאאאאאאאא

FאאאאEאא،א
אKאאאא

KאאEאאFאאא 
אאאאW 

 θcosIVP= 
θאאאIאVKאאא 

 PT = 3 P 

אFאאE 
2-12 θcosIV3P LLT = 

אאאא 
2-13 θsinIV3Q LLT = 

אאא 
2-14 LLT IV3S = 

٢ J٢ J١Wאאאאאאאאאא
٢ J١٤אΩZ = 6 - j 8 

K 



א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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 

 

אW 
         Ω1.5310Ω8j6Z o−∠=−= 
          A38

10
380

Z
VI L === 

        A8.65383I3IL =×== 
   

 
kVAIVS

kVARIVQ

kWIVP

LLT

LLT

LLT

3.438.6538033

6.34)1.53sin(8.653803sin3

26)1.53cos(8.653803cos3

=××==

−=−×××==

=−×××==
o

o

θ

θ

 

٢ J٢ J٢WאאאאאאאKאא
٢ J١٥ 

 
 

 

٢אJ

٢א J١٥



א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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אW 
         Ω−∠=Ω−= o1.53543 jZ 

          A
Z

VI L 76
5

380
=== 

       
 AII L 6.1317633 =×== 

    kVARIVQ

kWIVP

LLT

LLT

69)1.53sin(6.1313803sin3

25)1.53cos(6.1313803cos3

−=−×××==

=−×××==
o

o

θ

θ

 

٢ J٤אאאאאא 

،אאאאאא
א،אאאא٢ J١٥אא

אאKא
אאW1אאאaאאW2אאאc،

אאVacVcbK 

 

 
 
 

 
אאאPאאא W1W2K 


 

 
Y∆

٢אJ١٥Wאא



א ١٠٧ אא 
 Jא א– ٢ אאאאא 
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אאאאאאא
אW 

• אא0.5Fא--EW
P=W1+W2KאאW1=W2K 

• אא0.5Fא--E
אFW2E،אאאא

אאאאאKP=W1-W2K 
אא0.5Fא--Eאא 

אאאאאאאאK 

٢ J٢ J3W،אאאאאא
אא6kW،אא2kWKא

אאK 

אW 

א0.5אאאKאאW 
P = W1 – W2 = 6 – 2 = 4 kW 

 



א ١٠٧ 
אא 

 Jאא– ٢ 
 

 

  

אא 
 ،א،אא،אאWLאL

אא، 
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