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1 

 

 

 

R45 =  R4 + R5 = 4.2 + 3.8 = 8Ω  

R456 =  
R45 ∗ R6

R45 + R6
=  

8 ∗ 8

8 + 8
= 4 Ω 

R23 =  
R2 ∗ R3

R2 + R3
=  

18 ∗ 16

18 + 16
= 8.47 Ω 

RT =  R1 + R456 + R23 = 4 + 4 + 8.47 = 16.47Ω  

 

IT = IR1 =
E

RT
=  

80

16.47
= 4.86 A 

 

UBC =  U456 =  R456 ∗ IT = 4 ∗ 4.86 = 19.44 V 

UBC =  U456 = U6 = U45 

http://www.arye216.022.co.il/


http://www.arye216.022.co.il/  מאגר דפי עבודה בחשמל 

 
 

 
2 

P6 =  
U6

2

R6
=  

19.442

8
= 47.24 W   
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3 

 

 . 1א

 

R34 =  R3 + R4 = 12.5 + 37.5 = 50Ω                R56 =  R5 + R6 = 10 + 40 = 50Ω  

 

R3456 = RBC =  
R34 ∗ R56

R34 + R56
=  

50 ∗ 50

50 + 50
= 25 Ω 

 

 

 . 2א

RAC =  RBC + R2 = 25 + 50 = 75Ω  
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 ב.

RAC7 =  
RAC ∗ R7

RAC + R7
=  

75 ∗ 25

75 + 25
= 18.75 Ω 

 

RT =  RAC7 + R1 = 18.75 + 5 = 23.75Ω  

 

 

 ג.

IT =
E

RT
=  

40

23.75
= 1.68 A = IR1 = IRAC7 

 

UA =  E − U1 =  E − R1 ∗ I1 = 40 − 5 ∗ 1.68 = 31.6 V 

 

 בדיקה

UA = RAC7 ∗ I = 18.75 ∗ 1.68 = 31.6 

 

 

 ד.

PR1 = I1
2 ∗ R1 = 1.682 ∗ 5 = 14.11 W 
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R23 = RBC =  
R2 ∗ R3

R2 + R3
=  

18 ∗ 9

18 + 9
= 6 Ω        R123 =  R23 + R1 + R4 = 6 + 4 + 5

= 15Ω       

 

IT =
E

RT
=  

10

15
= 0.67 A = IR1 = IR23 = IR4           UAB = R4 ∗ I = 5 ∗ 0.67 = 3.33V 

  

R67 =  R6 + R7 = 5 + 5 = 10Ω                  R567 =  
R5 ∗ R67

R5 + R67
=  

10 ∗ 10

10 + 10
= 5 Ω    
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6 

R4567 =  
R4 ∗ R567

R4 + R567
=  

5 ∗ 5

5 + 5
= 2.5 Ω 

 

RT =  R1 + R23 + R4567 = 4 + 6 + 2.5 = 12.5Ω 

IT =
E

RT
=  

10

12.5
= 0.8 A = IR1 = IR23 = IR4567           UAB = R4567 ∗ I = 2.5 ∗ 0.8 = 2V 

 

UAB = U4 = U5 = U67 = 2V 

I5 =
U5

R5
=  

2

10
= 0.2 A 
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R36 =  
R3 ∗ R6

R3 + R6
=  

6 ∗ 9

6 + 9
= 3.6 Ω                R2346 =  R2 + R36 + R4 = 2.4 + 3.6 + 4 = 10Ω 

 

R23456 = RBC =  
R2346 ∗ R5

R2346 + R5
=  

10 ∗ 10

10 + 10
= 5 Ω        RT =  RBC + R1 = 5 + 5 = 10Ω       

IT =
E

RT
=  

5

10
= 0.5 A = IR1 = IR23456 = IBC           UBC = RBC ∗ I = 5 ∗ 0.5 = 2.5V 

UBC = U5 = U2346 = 2.5V        →    I2346 =
U2346

R2346
=  

2.5

10
= 0.25 A = I2 

RAB =  R36 + R4 = 3.6 + 4 = 7.6Ω     UAB = RAB ∗ I2346 = 7.6 ∗ 0.25 = 1.9V 
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R45 =  R4 + R5 = 6 + 9 = 15Ω  

R345 =  
R3 ∗ R45

R3 + R45
=  

15 ∗ 15

15 + 15
= 7.5 Ω    

 

R2345 =  R2 + R345 = 12.5 + 7.5 = 20Ω 

RT =  
R1

2
=

20

2
= 10Ω     

 

 

IT =
E

RT
=  

24

10
= 2.4 A = IR1 + IR2          

E = UR1 = UR2345 = 24V 

IR1 =
UR1

R1
=

24

20
= 1.2A          IR2 = IT − IR1 = 2.4 − 1.2 = 1.2A =  IR345    

U345 = R345 ∗ IR345 = 7.5 ∗ 1.2 = 9V = U3 = U45  

http://www.arye216.022.co.il/


http://www.arye216.022.co.il/  מאגר דפי עבודה בחשמל 

 
 

 
9 

 

IR3 =
UR3

R3
=

9

15
= 0.6A          I = IT − IR3 = 2.4 − 0.6 = 1.8A    

 

 

P1 =  
U1

2

R1
=  

242

20
= 28.8 W   
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10 

 

 

S1 − OPEN       S2 − OPEN → UAB = E = 30V   

 S1 − CLOSE       S2 − CLOSE → UAB = U5 = 24V       →   I5 = IT =
U5

R5
=  

24

10
= 2.4 A 

S2 − CLOSE →  R34 = 0           

RT =
E

I
=

30

2.4
= 12.5Ω    R1 = RT − R2 − R5 = 12.5 − 1 − 10 = 1.5Ω     

P = E ∗ I = 30 ∗ 2.4 = 72W 

R34 =  
R3 ∗ R4

R3 + R4
=  

6 ∗ 4

6 + 4
= 2.4 Ω      

RT =  R1 + R2 + R34 + R5 = 1.5 + 1 + 2.4 + 10 = 14.9Ω 

IT =
E

RT
=  

30

14.9
≅ 2 A = IR34           U34 = R34 ∗ IR34 = 2.4 ∗ 2 = 4.8V = U3 = U4 

PR3 =
U3

2

R3
=

4.82

6
= 3.84W 
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11 

 

 

S1 − OPEN       S2 − OPEN → UAB = E = 50V   

S1 − OPEN       S2 − CLOSE → UAB = U4 = 25V       →   I4 = IT =
U4

R4
=  

25

20
= 1.25 A 

RT =
E

I
=

50

1.25
= 40Ω    R3 = RT − R1 − R2 − R4 − R5 = 40 − 3 − 4 − 20 − 6 = 7Ω    

P4 = I2 ∗ R4 = 1.252 ∗ 20 = 31.25W              PR4 =
U4

2

R4
=

252

20
= 31.25W 

      

 

RT =  R3 + R4 = 7 + 20 = 27Ω                     P =
E2

RT
=

502

27
= 92.6W 
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12 

 

 

S − OPEN        → UAB = E = 28V   

 

S − CLOSE → UAB = U3 = 14V       →   I3 = IT =
U3

R3
=  

14

38
= 0.3684 A 

RT =
E

I
=

28

0.3684
= 76Ω     

R = RT − R1 − R2 − R3 = 76 − 27 − 9 − 38 = 2Ω 

 

P3 = I2 ∗ R3 = 0.36842 ∗ 38 = 5.15W              PR4 =
U3

2

R3
=

142

38
= 5.15W 

 

P = E ∗ I = 28 ∗ 0.3684 = 10.31W             PT = I2 ∗ RT = 0.36842 ∗ 76 = 10.31W       
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13 

 

 

 

IT =
E

RT
=

E

R3 + R1 + R4 + r
=

30

4 + 6 + 4 + 1
= 2A 

 

 

IR1 = 2A  →  UR1 = R1 ∗ IR1 = 6 ∗ 2 = 12V  

UR3r = E − UR1 = 30 − 12 = 18V 

IR3r =
UR3r

R3 + r
=

18

4 + 1
= 3.6A = IT 

UR1 = UR2 = 12V      IR2 = IT − IR1 = 3.6 − 2 = 1.6A       

R2 =
UR2

IR2
=

12

1.6
= 7.5Ω 
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14 

 

R12 =  
R1 ∗ R2

R1 + R2
=  

6 ∗ 7.5

6 + 7.5
= 3.333 Ω      

RT =  R12 + R3 + R4 + r = 

3.33 + 4 + 4 + 1 = 12.33Ω 

PT =
E2

RT
=

302

12.33
= 73W 

 

 

 

PT =
E2

RT
=

302

R3 + R1 + r
=

302

4 + 6 + 1
= 81.8W 
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15 

 

 

 

 

 

 

 

 

 

 

 

R13 =  R1 + R3 = 6 + 12 = 18Ω        R24 =  R2 + R4 = 3 + 6 = 9Ω  

 

R1234 = RAB =  
R13 ∗ R24

R13 + R24
=  

18 ∗ 9

18 + 9
= 6 Ω    

 

RT =  R1234 + R = 6 + 9 = 15Ω 

IT =
E

RT
=

15

15
= 1A = IR 

UAB = RAB ∗ IT = 6 ∗ 1 = 6V = U13 = U24 

IR13 =
UR13

R13
=

6

18
= 0.333A           

PR = IR
2 ∗ R = 12 ∗ 9 = 9W   

R1 ∗ R4 = R3 ∗ R2  →  ICD = 0A 
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16 

 

U4 = U23 = 80V 

I4 =
P4

U4
=

160

80
= 2A  →  R4 =

U4

I4
=

80

2
= 40Ω 

 

I23 =
P23

U23
=

60 + 100

80
= I2 = I3 = 2A →  R2 =

P2

I2
2 =

60

22
= 15Ω      R3 =

P3

I3
2 =

100

22
= 25Ω 

IT = I4 + I23 = 2 + 2 = 4A = I1 

 

R1 =
P1

I1
2 =

80

42
= 5Ω 

 

U1 = R1 ∗ I1 = 5 ∗ 4 = 20 V →   E =  U1 + U4 = 20 + 80 = 100V 

 

 קטן והזרם הכללי גדל . הזרם בנגדים יגדל ובהתאם לכך ההספק יגדל .  RTקטן אז  R3אם 
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17 

 

R78 =  R7 + R8 = 10 + 10 = 20Ω        R56 =  R5 + R6 = 20 + 20 = 40Ω  

 

R23 =  
R3 ∗ R2

R3 + R2
=  

20 ∗ 20

20 + 20
= 10 Ω                     R234 =  R23 + R4 = 10 + 10 = 20Ω  

R23478 =  
R78

2
=  

20

2
= 10 Ω            R2345678 =  

R23478 ∗ R56

R23478 + R56
=  

10 ∗ 40

10 + 40
= 8 Ω           

RT =  R2345678 + R1 + R9 = 8 + 10 + 7 = 25Ω 

 

U2 = U3 = R2 ∗ I2 = 20 ∗ 0.5 = 10V          IR3 =
UR3

R3
=

10

20
= 0.5A           

 

IR4 = I2 + I3 = 0.5 + 0.5 = 1A                      U4 = R4 ∗ I4 = 10 ∗ 1 = 10V 

U234 = U23 + U4 = 10 + 10 = 20V               U234 = U56 = U78 

 

IR56 =
UR56

R56
=

20

40
= 0.5A               IR78 =

UR78

R78
=

20

20
= 1A 

IT = IR9 = IR1 = I234 + I56 + I78 = 1 + 0.5 + 1 = 2.5A 
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18 

 

ET = RT ∗ IT = 25 ∗ 2.5 = 62.5V 

PR8 = IR8
2 ∗ R8 = 12 ∗ 10 = 10W   
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19 

 

E = UR12 = U34 = 120V  

IR34 =
UR34

R34
=

120

14 + 10
= 5A            →   UAB = U3 = R3 ∗ I3 = 14 ∗ 5 = 70V 

 

R1 ∗ R4 = R3 ∗ R2 →    R1 =
R3 ∗ R2

R4
=  

20 ∗ 14

10
= 28Ω  

IR12 =
UR12

R12
=

120

20 + 28
= 2.5A             

 

IT = I12 + I34 = 2.5 + 5 = 7.5A 

R12 =  R1 + R2 = 4 + 20 = 24Ω            IR12 =
UR12

R12
=

120

24
= 5A                      

U1 = R1 ∗ I1 = 4 ∗ 5 = 20V           U3 = R3 ∗ I3 = 14 ∗ 5 = 70V        

UBC = U3 − U1 = 70 − 20 = 50V 

http://www.arye216.022.co.il/


http://www.arye216.022.co.il/  מאגר דפי עבודה בחשמל 

 
 

 
20 

 

R5 ∗ R3 = R4 ∗ R2 →    R5 =
R4 ∗ R2

R3
=  

20 ∗ 14

10
= 28Ω  

 

R32 =  R3 + R2 = 10 + 14 = 24Ω                    R54 =  R5 + R4 = 28 + 20 = 48Ω      

 

R2345 =  
R23 ∗ R45

R23 + R45
=  

24 ∗ 48

24 + 48
= 16 Ω 

RT =  R2345 + R1 = 16 + 4 = 20Ω 

IT =
E

RT
=

60

20
= 3A = IR1                  PR1 = IR1

2 ∗ R1 = 32 ∗ 4 = 36W   

R45 =  R4 + R5 = 4 + 20 = 24Ω              R2345 =  
R23 ∗ R45

R23 + R45
=  

24 ∗ 24

24 + 24
= 12 Ω 

RT =  R2345 + R1 = 12 + 4 = 16Ω 

IT =
E

RT
=

60

16
= 3.75A 

U2345 = R2345 ∗ IT = 12 ∗ 3.75 = 45V = U23 = U54 
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21 

IR23 =
UR23

R23
=

45

24
= 1.875A                      IR45 =

UR45

R45
=

45

24
= 1.875A 

     

U4 = R4 ∗ I4 = 20 ∗ 1.875 = 37.5V           U3 = R3 ∗ I3 = 10 ∗ 1.875 = 18.75V        

UBD = U4 − U3 = 37.5 − 18.75 = 18.75V 
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22 

 

 

 

 

 

 

 

 

 א.

 כאשר המפסק פתוח המעגל נראה כך 

 

 

 

 

 

 

 

𝐼 =
𝐸1 + 𝐸2

𝑅1 + 𝑅2
=  

10 + 12

4 + 3
= 3.14 𝐴 

         𝑃1 =  𝐼2 ∙ 𝑅 = 3.142 ∙ 4 = 39.43 𝑊 

 

 ב.

I1[ R1+R2 ] + I2*R2 = -E1-E2 

I2[ R3+R2 ] + I1*R2 = -E2 

 

I1• [ 4+3 ] +3• I2 = -10-12 

I2• [ 12+3 ] +3• I1 = -12 

 

7•I1 +3• I2 = -22 
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23 

3• I1 +15•I2 = -12 

 

I1 = -3.0625A        I2 = IR3  = -0.1875 A            IR2 = I1+ I2 = -3.0625 + ( - 0.1875 ) = -3.25 A 

 כל הזרמים יצאו בחישוב בערכים שליליים לכן כיוונם הפוך מהכיוון הנבחר .

 

 

 

 

 

 

 

 

 

 ד.
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24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I1[ R1+R2+R3 ] + I2*R3 =  E1 

I2[ R3+R4+R5 ] + I1*R3 = -E2 

 

I1•[ 3+2+2 ] +2• I2 = 40 

I2• [ 4+4+2] +2• I1 = -64 

 

7•I1 +2• I2 = 40 

2• I1 +10•I2 = -64 
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25 

 

 א

ε
r

= 5          A = 0.5 m2    d = 1cm =  
1

100
= 0.01m    ε0 = 8.85 ∙ 10−12 

C =  
ε0 ∙ εr ∙ A

d
=  

8.85 ∙ 10−12 ∙ 5 ∙ 0.5

0.01
= 2.2 nF 

 

 ב
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C12 =  
C1

2
=  

2.2

2
= 1.1 nF          

            

C123 = C12 + C3 = 1.1 + 2.2 = 3.3 nF 

 

C1234 =
C123 ∙ C4

C123 + C4
=  

3.3 ∙ 2.2

3.3 + 2.2
= 1.32 nF 

 

C56 =  
C5

2
=  

2.2

2
= 1.1 nF   

 

CT = C1234 + C56 = 1.32 + 1.1 = 2.42 nF 

 

 

 ג

 

QC4 =  C4 ∙ U4 = 2.2n ∙ 30 = 66nc                  QC4 =  QC123 =  66nc   

 

U123 =  
QC123

C123
=  

66n

3.3n
= 20 v 

E =  U123 + U4 = 20 + 30 = 50 V 
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 א.

C12 =  
C1 ∙ C2

C1 + C2
=  

10 ∙ 30

10 + 30
= 7.5 μF            

CT =  C12 + C3 = 7.5 + 20 = 27.5 μF  

 ב.

τ = R ∙ CT = 10000 ∙ 27.5 ∙ 10−6 = 0.275 sec 
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 ג+ד
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C34 =  
C3 ∙ C4

C3 + C4
=  

4 ∙ 6

4 + 6
= 2.4 μF           C234 =  C2 + C34 = 2 + 2.4 = 4.4 μF  

CT =  
C234 ∙ C1

C234 + C1
=  

4.4 ∙ 6

4.4 + 6
= 2.54 μF    

QT =  CT ∙ U =   2.54 μ ∙ 24 = 61μc = QC1 

UC1 =
Q1

C1
=

61μ

6μ
= 10.16 V          UC2 = U −  UC1 = 24 − 10.16 = 13.84 V    

QC2 =  CC2 ∙ U2 =   2 μ ∙ 13.84 = 27.68μc        
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τ = R ∙ CT = 14000 ∙ 2.54 ∙ 10−6 = 0.0355 sec 
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ε
r

= 6          A = 0.0942 m2    d = 1 ∗ 10−6m       ε0 = 8.85 ∙ 10−12 

C5 =  
ε0∙εr∙A

d
=  

8.85∙10−12∙6∙0.0942

1∗10−6
= 5 μF 

 

𝐶45 =  𝐶4 + 𝐶5 = 2 + 5 = 7 𝜇𝐹 

𝐶23 =  𝐶2 + 𝐶3 = 1.5 + 1.5 = 3 𝜇𝐹 

C123 =  
C1 ∙ C23

C1 + C23
=  

6 ∙ 3

6 + 3
= 2 μF            
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C456 =  
C45 ∙ C6

C45 + C6
=  

7 ∙ 12

7 + 12
= 4.42 μF            

 

CT =  C123 + C456 = 2 + 4.42 = 6.42 μF  

 

 

UAB = UC4 = UC5 = 16V 

QC4 =  C4 ∙ U4 = 2μ ∙ 16 = 32μc             QC5 =  C5 ∙ U5 = 5μ ∙ 16 = 80μc      

QC45 = Q4 + Q5 = 32μ + 80μ = 112μc =  QC6 

U6 =
QC6

C6
=  

112μ

12μ
= 9.33 V          E =  UAB + U6 = 16 + 9.33 = 25.33 V          

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.arye216.022.co.il/


http://www.arye216.022.co.il/  מאגר דפי עבודה בחשמל 

 
 

 
33 

 

 

 

 

ε
r

= 2          A = 0.01 m2    d = 1.5mm =  
1

1000
= 0.0015m    ε0 = 8.85 ∙ 10−12 

C =  
ε0 ∙ εr ∙ A

d
=  

8.85 ∙ 10−12 ∙ 2 ∙ 0.01

0.0015
= 118 pF 

 

C234 =  C2 + C3 + C4 = 0.3C1 + 0.2C1 + 0.1C1 = 0.6C1F 

C2345 =  
C234 ∙ C5

C234 + C5
=

0.6𝐶1 ∗ 1.2𝐶1

0.6𝐶1 + 1.2𝐶1
=  

0.72

1.8
𝐶1 = 0.4𝐶1                                                

CT =  C2345 + C1 = 0.4𝐶1 + 1𝐶1 = 1.4𝐶1F = 1.4 ∗ 118p = 165.2pF  

C2345 = 0.4C1 ∗ 118p = 47.2pF                  E =  U2345 = U1 = 100V 

QC2345 = QC5 =  C2345 ∙ U2345 = 47.2p ∙ 100 = 4.7nc 
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C23 =  C2 + C3 = 10 + 40 = 50𝑛𝐹                CT =  
C23 ∙ C1

C23 + C1
=  

50 ∙ 50

50 + 50
= 25 nF    

  τ = R ∙ 𝐶𝑇 = (0.5𝐾 + 0.5𝐾) ∙ 25 ∙ 10−9 = 25 ∙ 10−6 𝑠𝑒𝑐 
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 מהמתח. 100%. הקבלים נטענו  24V. המתח הוא 3

 

 

 

 

 

 

 

 

 

 

 

 ב.
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C12 =  
C1 ∙ C2

C1 + C2
=  

10 ∙ 30

10 + 30
= 7.5 μF            

CT =  C12 + C3 = 7.5 + 20 = 27.5 μF  

 ב. ברגע סגירת המפסק הקבל מהווה קצר לחלקיק השנייה ובסוף הטעינה הוא מהווה נתק .

 ג. 

I =
E

R
=  

100

10000
= 10mA 

 יהיה אפס מכיוון שאין זרם במעגל ] הקבל מהווה נתק [ד. המתח 
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 .+גא

C23 =  
C2 ∙ C3

C2 + C3
=  

120 ∙ 60

120 + 60
= 40 nF                     CT =  C1 + C23 = 20 + 40 = 60 nF    

τ = R ∙ CT = 20000 ∙ 60 ∙ 10−9 = 1.2m sec 

 

 

 ב.

 

 

 

 

 

 

 

ε
r

= 3.5          C = 20nF    d = 0.1mm =  
0.1

1000
= 0.0001m    ε0 = 8.85 ∙ 10−12 

𝐴 =  
𝐶 ∙ 𝑑

𝜀0 ∙ 𝜀𝑟
=  

20 ∗ 10−9 ∗ 0.0001

8.85 ∙ 10−12 ∗ 3.5
= 0.0645𝑚2 
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C23 =  C2 + C3 = 60 + 40 = 100 pF     ;    C234 =
C

2
=

100p

2
= 50pF             

 

CT =
C

2
=

50p

2
= 25pF 

ε
r

= 2.8          C = 100pF           A = 4cm2 =
4

1002
= 4 ∗ 10−4m2         ε0 = 8.85 ∙ 10−12 

 

 

d =  
ε0 ∙ εr ∙ A

C
=

8.85 ∙ 10−12 ∗ 2.8 ∗ 4 ∗ 10−4

100 ∗ 10−12
= 9.912 ∗ 10−5m  

τ
C4

= R ∙ C4 = 800000 ∙ 100 ∙ 10−12 = 80μ sec 
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QCT = QC1 = QC23 = QC4 =  CT ∙ E = 25p ∙ 50 = 1250pc 

 

U4 =
QC4

C4
=  

1250p

100p
= 12.5 V           
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C34 =  
C3 ∙ C4

C3 + C4
=  

6 ∙ 3

6 + 3
= 2 𝜇F                     C234 =  C34 + C2 = 2 + 2 = 4 μF    

 

CT =  
C1 ∙ C234

C1 + C234
=  

8 ∙ 4

8 + 4
= 2.67μF    

 

τ = R ∙ CT = 3000 ∙ 2.67 ∙ 10−6 = 8m sec 

QCT = QC1 = QC234 =  CT ∙ E = 2.67μ ∙ 12 = 32μc 

UC1 =
QC1

C1
=  

32μ

8μ
= 4 V                                       I =  

12

3000
= 4mA       
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 א.

BW =
f0

Q0
    →       f0 = BW ∙ Q0 = 1000 ∙ 10 = 10 KHz   

ω0 = 2 ∙ π ∙ f = 2 ∙ π ∙ 10000 = 62.8K 
rad

s
 

 ב.

UL = UC = Q0 ∙ U = 10 ∙ 250 = 2500V 

 ג. 

Xc = XL = ω0 ∙ L = 62800 ∙ 500 ∙ 10−3 = 31400Ω 

XC  =  
1

ω • C
→ C =  

1

ω • XC
=  

1

62800 ∙ 31400
= 0.5 ∙ 10−9F = 0.5 nF 

 

Q0 =  
ω0 ∙ L

R
=  

X

R
 → R =  

X

Q0
=  

31400

10
= 3140 Ω 

 ד. 

I =
U

Z
=

U

R
=  

250

3140
= 0.08A 
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UT = √UR
2 + (UL − UC)2 = √32 + (12 − 8)2 = √32 + 42 = 5V 

R =
UR

I
=

3

2
= 1.5Ω                 XL =

UL

I
=

12

2
= 6Ω                    XC =

UC

I
=

8

2
= 4Ω       

 

L =  
XL

2 ∙ π ∙ f
=

6

2 ∗ π ∗ 50
= 19.1m             C =

1

2 ∙ π ∙ f ∙ XC
=

1

2 ∗ π ∗ 50 ∗ 4
= 800μF   
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P = I2 ∙ R = 22 ∗ 1.5 = 6W                  QL = I2 ∙ XL = 22 ∗ 6 = 24VAr       

Qc = I2 ∙ Xc = 22 ∗ 4 = 16VAr            QLC = QL − QC = 24 − 16 = 8VAr   

S = U ∗ I = 5 ∗ 2 = 10VA 
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 845381מבחן דוגמה פתרון  -  2016

 

  .א

 XL < XC . אופי קיבולי 

XT = XL – XC = 4- 10 = 6 Ω 

 Z = √R2 + X2 = √82 + 62 = 10 Ω 

 

 ב.

I =
U

Z
=

110

10
= 11A 

 

P = I2 ∙ R =  112 ∙ 8 = 968 W          

Q = I2 ∙ X =  112 ∙ 6 = 726 VAr    

S = U ∙ I = 110 ∙ 11 = 1210 VA   
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  ג.

UV = XT·I = 6·11 = 66 V 

UV = UL – UC = 4·11 - 10·11 = 66 V 

 

 ד.           
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ω = 2П•f =2П•400 = 2513   

XL = ω • L =  2513 • 5 • 10−3  ≈  12.5Ω 

XC =  
1

ω • C
=

1

2513 ∙ 20 ∙ 10−6
≈  20 Ω 

 

XT = XL – XC = 12.5- 20 = 7.5 Ω 

 Z = √R2 + X2 = √7.52 + 7.52 = 10.6 Ω 

 

I =
U

Z
=

200

10.6
= 18.86A 

 

 

P = I2 ∙ R =  18.862 ∙ 7.5 = 2667 W          

Q = I2 ∙ X =  18.862 ∙ 7.5 = 2667 VAr    

S = U ∙ I = 200 ∙ 18.86 = 3772 VA   
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XL = ω • L =  500 • 0.1 =  50Ω 

XC =  
1

ω • C
=

1

500 ∙ 40 ∙ 10−6
=  50 Ω 

 

       XC =  XL המעגל בתהודה 

I =
U

Z
=

U

R
=  

30

15
= 2A 

UV1 = UT = Z·I = 15·2 = 30 V 

UV2 = R·I = 15·2 = 30 V 

Q0 =  
ω0 ∙ L

R
=  

X

R
=  

50

15
= 3.33 
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P =
U2

R
     → R =

U2

P
=

802

160
= 40Ω 

 

ω0 = 2 ∗ π ∗ f0 = 104    → f0 =
ω0

2 ∗ π
=

104

2 ∗ π
=

10000

2 ∗ π
= 1591.5Hz 

BW = 0.1f0 = 0.1 ∗ 1591.5 = 159.15Hz  

 

Q0 =  
f0

BW
=

1591.5

159.15
= 10 

 

L =  
Q0 ∙ R

2 ∙ π ∙ f0
=

10 ∗ 40

104
= 0.04H 

 

C =  
1

2 ∙ π ∙ f0 ∙ Q0 ∙ R
=  

1

ω0 ∙ Q0 ∙ R
=

1

104 ∗ 10 ∗ 40
= 250nF 
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Z = R + X + RL + XL = 1 + j4 + 39 + j26 = 40 + j30 = 50Ω|36.87 

I =
U

Z
=  

250

50
= 5A   

 

ZL = RL + XL = 39 + j26 = 46.8Ω|33.7               →    UVL = ZL ∗ I = 46.8 ∗ 5 = 234V 

URL = RL ∗ I = 39 ∗ 5 = 195V                UXL = XL ∗ I = 26 ∗ 5 = 130V 

UVL = √UR
2 + UXL

2 = √1952 + 1302 = 234V 

 

P = I2 ∙ RT =  52 ∙ 40 = 1000 W          

Q = I2 ∙ XLT =  52 ∙ 30 = 750 VAr    

S = U ∙ I = 250 ∙ 5 = 1250 VA   
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ω = 2 ∙ π ∙ f  = 2 ∗ π ∗ 200 = 1256.6 

XL = ω • L = 1256.6 ∗ 6.37 ∗ 10−3 = 8Ω       

XC  =  
1

ω • C
=

1

1256.6 ∗ 159 ∗ 10−6 = 5Ω   

 

XT = XL − XC = 8 − 5 = 3Ω             Z = √R2 + XT
2 = √42 + 32 = 5Ω 

I =
U

Z
=  

120

5
= 24A   

UR = R ∙ I = 4 ∗ 24 = 96𝑉          

UL = XL ∙ I = 8 ∗ 24 = 192V          

 UC = XC ∙ I = 5 ∗ 24 = 120V 

 

XC = XL = 8Ω →       C =  
1

ω • XC
=

1

1256.6 ∗ 8
= 99.4μF   

f0 =  
1

2 ∙ π√(L ∙ C)
=

1

2 ∗ π ∗ √(6.37 ∗ 10−3 ∗ 159 ∗ 10−6)
= 158.14Hz 
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XT = XL − XC = 4 − 10 = 6Ω             Z = √R2 + XT
2 = √82 + 62 = 10Ω 

I =
U

Z
=  

110

10
= 11A   

UL = XL ∙ I = 4 ∗ 11 = 44V            UC = XC ∙ I = 10 ∗ 11 = 110V             

 UV = UL − UC = 44 − 110 = 66V                   UV = XT ∗ I = 6 ∗ 11 = 66V    

 

L =  
XL

2 ∙ π ∙ f
=

4

2 ∗ π ∗ 50
= 12.7m             C =

1

2 ∙ π ∙ f ∙ XC
=

1

2 ∗ π ∗ 50 ∗ 10
= 318.5μF 

 

 [ XL<XCג.קיבולי ]

 

P = I2 ∙ R =  112 ∙ 8 = 968 W          

Q = I2 ∙ XT =  112 ∙ 6 = 726 VAr    

S = U ∙ I = 110 ∙ 11 = 1210 VA   
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Umax = 10 v                                 Ueff =
Umax

√2
=

10

√2
= 7.07 v 

ω = 10
6
 =1000000                       f =

ω

2∙π
=  

1000000

2∙π
= 159155 Hz 

I =
U

Z
=

U

R
   →    R =

U

I
=

7.07

0.02
= 353.5Ω 

 

L =  
Q0 ∙ R

ω0
=

40 ∗ 353.5

1000000
= 14.14mH                  C =  

1

ω0 ∙ Q0 ∙ R
=

1

1000000 ∗ 40 ∗ 353.5
= 70.7pF        

 

UL = UC = Q0 ∙ UT = 40 ∗ 7.07 = 282.8V 
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BW =  
f0

Q0
=  

159155

40
= 3978 Hz 
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 הזרם מירבי במצב תהודה .

I =
U

Z
=

U

R
   →    R =

U

I
=

20

0.5
= 40Ω 

 

XC  =  
1

ω • C
=

1

2 ∗ π ∗ 100 ∗ 5 ∗ 10−6 = 318.3Ω     

XC = XL = 318.3Ω →              L =  
XL

2 ∙ π ∙ f
=

318.3

2 ∗ π ∗ 100
= 0.506 H      

 

Q0 =  
X

R
=  

318.3

40
= 7.957 

BW =  
f0

Q0
=  

100

7.957
= 12.56 Hz 
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RT = R1 + R2 = 2 + 3 = 5Ω 

XT = XL1 − XC2 − XC3 = 6 − 6 − 6 = −6Ω 

Z = √𝑅𝑇
2 + XT

2 = √52 + 62 = 7.81Ω               I =
U

Z
=  

230

7.81
= 29.45A   

      

 

UR2 = 𝑅2 ∙ I = 3 ∗ 29.45 = 88.35𝑉          

 UC3 = XC3 ∙ I = 6 ∗ 29.45 = 176.7V 

L =  
XL

2 ∙ π ∙ f
=

6

2 ∗ π ∗ 50
= 0.0191 H 

XCT = XC2 + XC3 = 6 + 6 = 12Ω 

 C =
1

2 ∙ π ∙ f ∙ XCT
=

1

2 ∗ π ∗ 50 ∗ 12
= 265.4μF 

 

f0 =  
1

2 ∙ π√(L ∙ C)
=

1

2 ∗ π ∗ √(0.0191 ∗ 265.4 ∗ 10−6)
= 70.7Hz 

 

http://www.arye216.022.co.il/


http://www.arye216.022.co.il/  מאגר דפי עבודה בחשמל 

 
 

 
56 

 

 

XC = XL = 25 Ω 

I =
U

Z
=

U

R
=

150

5
=  30A 

UR = R ∙ I = 5 ∗ 30 = 150𝑉          

UL = XL ∙ I = 25 ∗ 30 = 750V          

 UC = XC ∙ I = 25 ∗ 30 = 750V 

L =  
XL

2 ∙ π ∙ f
=

25

2 ∗ π ∗ 5000
= 0.795 mH 

C =
1

2 ∙ π ∙ f ∙ XC
=

1

2 ∗ π ∗ 5000 ∗ 25
= 1.27μF 
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ω = 2 ∙ π ∙ f  = 2 ∗ π ∗ 50 = 314 

XL = XC = ω • L = 314 ∗ 0.5 = 157Ω   

Z = R = 5Ω 

I =
U

Z
=

U

R
=

15

5
=  3A 

 

UR = R ∙ I = 5 ∗ 3 = 15𝑉          

UL = XL ∙ I = 157 ∗ 3 = 471V          

 UC = XC ∙ I = 157 ∗ 3 = 471V 
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𝜔0 = 105 = 100000             f0 =
ω0

2 ∙ π
=

100000

2 ∙ π
= 15915 Hz 

 

P =
U2

R
     → R =

U2

P
=

1202

16
= 900Ω 

 

BW = 0.15f0 = 0.15 ∗ 15915 = 2387Hz  

 

Q0 =  
f0

BW
=

15915

2387
= 6.66 

 

L =  
Q0 ∙ R

𝜔0
=

6.66 ∗ 900

100000
= 0.06H 

 

C =   
1

ω0 ∙ Q0 ∙ R
=

1

100000 ∗ 6.66 ∗ 900
= 1.66nF 
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Z1 = 60Ω|30  →     R1 = 60 ∗ COS30 = 52Ω            XL1 = 60 ∗ SIN30 = 30Ω            

Z2 = 30Ω|−40  →     R2 = 30 ∗ COS40 = 23Ω            XC2 = 30 ∗ SIN40 = 19.3Ω            

Z = R1 + X𝐿1 + R2 + XC2 = 52 + j30 + 23 − j19.3 = 75 + j10.7 

Z = √𝑅𝑇
2 + XT

2 = √752 + 10.72 = 75.76Ω                

 

I =
U

Z
=  

230

75.76
= 3.036A   

  0זרם נבחר בזווית 

UZ1 = Z1 ∗ I = 60|30 ∗ 3.036|0 = 182.16 V|30 

UZ2 = Z2 ∗ I = 30|−40 ∗ 3.036|0 = 91.08 V|−40 
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    Umax = 5√2                 Ueff =
Umax

√2
=

5√2

√2
= 5 v 

ω = 10
6
 =1000000                       f =

ω

2∙π
=  

1000000

2∙π
= 159155 Hz 

I =
U

Z
=

U

R
   →    R =

U

I
=

5

0.01
= 500Ω 

 

L =  
Q0 ∙ R

𝜔0
=

50 ∗ 500

100000
= 0.025H 

 

C =   
1

ω0 ∙ Q0 ∙ R
=

1

100000 ∗ 50 ∗ 500
= 40pF 

 

UL = UC = Q0 ∙ UT = 50 ∗ 5 = 250V 
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BW =  
f0

Q0
=  

159155

50
= 3183.1 Hz 

 

Z1 = 40Ω|30  →     R1 = 40 ∗ COS30 = 34.6Ω                XL1 = 40 ∗ SIN30 = 20Ω            

Z2 = 10Ω|−40  →     R2 = 10 ∗ COS40 = 7.66Ω            XC2 = 10 ∗ SIN40 = 6.42Ω            

Z = R1 + X𝐿1 + R2 + XC2 = 34.6 + j20 + 7.66 − j6.42 = 42.26 + j13.58 

Z = √RT
2 + XT

2 = √42.262 + 13.582 = 44.4Ω                

 אופי השראתי

I =
U

Z
=  

110

44.4
= 2.47A   

  0זרם נבחר בזווית 

UZ1 = Z1 ∗ I = 40|30 ∗ 2.47|0 = 99 V|30 

UZ2 = Z2 ∗ I = 10|−40 ∗ 2.47|0 = 24.7 V|−40 
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    Umax = 20                 Ueff =
Umax

√2
=

20

√2
= 14 v 

ω = 10
6
 =1000000                       f =

ω

2∙π
=  

1000000

2∙π
= 159155 Hz 

I =
U

Z
=

U

R
   →    R =

U

I
=

14

0.02
= 700Ω 

 

L =  
Q0 ∙ R

ω0
=

100 ∗ 700

100000
= 0.07H 

 

C =   
1

ω0 ∙ Q0 ∙ R
=

1

100000 ∗ 100 ∗ 700
= 14.28pF 

 

UL = UC = Q0 ∙ UT = 100 ∗ 14 = 1400V 
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BW =  
f0

Q0
=  

159155

100
= 1591.5 Hz 

 

I =
U

Z
=

U

R
   →    R =

U

I
=

20

0.03
= 666.6Ω 

L =  
Q0 ∙ R

ω0
=

12 ∗ 666.6

2 ∗ π ∗ 1270
= 1H 

 

C =   
1

ω0 ∙ Q0 ∙ R
=

1

2 ∗ π ∗ 1270 ∗ 12 ∗ 666.6
= 188nF 

 

UL = UC = Q0 ∙ UT = 12 ∗ 240V 

BW =  
f0

Q0
=  

1270

12
= 105.8 Hz 
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XT = XL − XC = 3 − 2 = 1Ω                                  COSα =
R

Z
=

1

1.41
= 0.707 →  α = 45     

Z = √R2 + XT
2 = √12 + 12 = 1.41Ω|45              I =

U

Z
=  

120

1.41 |45
= 85 A|−45        

  

UR = R ∙ I = 1 |0 ∗ 85 |−45 = 85 𝑉|−45          

UL = XL ∙ I = 3 |90 ∗ 85 |−45 = 255 𝑉|45        

 UC = XC ∙ I = 2 |−90 ∗ 85 |−45 = 170 𝑉|−135 
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P = I2 ∙ RT =  852 ∙ 1 = 7225 W          

Q = I2 ∙ XLT =  852 ∙ 1 = 7225 VAr    

S = U ∙ I = 120 ∙ 85 = 10200 VA   
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ω0 = 2 ∗ π ∗ f0 =    → f0 =
ω0

2 ∗ π
=

6283.18

2 ∗ π
= 1000Hz 

 

Q0 =  
f0

BW
=

1000

100
= 10 

 

L =  
Q0 ∙ R

ω0
=

10 ∗ 2

6283.18
= 3.18mH 

 

C =  
1

ω0 ∙ Q0 ∙ R
=  

1

6283.18 ∗ 10 ∗ 2
= 7.95μF 

 

UL = UC = Q0 ∙ UT = 10 ∗ 20 = 200V 

 

 ג.הקטנת הנגד תגרום להגדלת גורם הטיב ולהקטנת רוחב הפס
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 2016תשעו   845381

 

 

 

 

 

 

 

 

 

 א.

𝑋𝐿 = 𝜔 • 𝐿 =  600 • 13.3 • 10−3  ≈  8Ω 

𝑋𝐶 =  
1

𝜔 • 𝐶
=

1

600 ∙ 400 ∙ 10−6
=  4.16 Ω 

 ב+ג

𝐼𝑅 =
𝑈

𝑅
=

50

7.30
= 6.85𝐴 

𝐼𝐿 =
𝑈

𝑋𝐿
=

50

8
= 6.25𝐴 

 

𝐼𝐶 =
𝑈

𝑋𝐶
=

50

4.16
= 12𝐴 

 

𝐼𝑇 =  √𝐼𝑅
2 + (𝐼𝐿 − 𝐼𝐶)2  = √6.852 + (6.25 − 12)2  =  8.94 𝐴 

Z=
U

IT
= 

50

8.94
=5.6Ω                                                                                     

   IC >ILאופי קיבולי  
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 א.

I1 = IL =
P

√3 ∗ UL ∗ cosα
=

15000

√3 ∗ 400 ∗ 0.8
= 27 A 

 

UPH =
UL

√3
=

400

√3
= 230V  ;    Z = R = 35Ω    ;   I2 = IPH =

UPH

Z
=

230

35
= 6.6A 

 

 ב.

XC  =
1

2 ∙ π ∙ f ∙ C
=

1

2 ∗ 𝜋 ∗ 50 ∗ 40 ∗ 10−6 ≅ 80Ω 

 

IA1 = IPH =
UPH

Z
=

UL

XC
=

400

80
= 5A          IA2 = IL = √3 ∙ IPH = √3 ∙ 5 = 8.66A         

 ג.

COSα = 0.8   →  α = 36.8 

 

I1 = 27A|−36.8        I2 = 6.6A|0          IA2 = 8.66A|90    

 

I4 = I1 + I2 + IA2 = 21.6 − j16.2 + 6.6 + j8.66 = (28.2 − j7.54) A = 29.2A|−15 

 ד.

COSα = COS 15 = 0.965 

S = √3 ∗ UL ∗ IL =  √3 ∗ 400 ∗ 29.2 = 20.23 KVA 

P = √3 ∗ UL ∗ IL ∗ cosα = √3 ∗ 400 ∗ 29.2 ∗ COS15 = 19.52KW 

Q = √3 ∗ UL ∗ IL ∗ SINα = √3 ∗ 400 ∗ 29.2 ∗ SIN15 = 5.23KVAr 
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 חיבור א

 

 חיבור ב

 

 חיבור ג

 

RPH= 2R = 2·15 = 30 Ω 

 

RPH= 2R = 2·15 = 30 Ω 

 
RPH=

R

2
= 7.5 Ω 

UL= UPH=400V UPH=230V UPH=230V 

IPH =
UPH

R
=

400

30
= 13.33A IPH =

UPH

R
=

230

30
= 7.66A IPH =

UPH

R
=

230

7.5
= 30.66A 

IL = √3 ∙ IPH = √3 ∙ 13.33
= 23A 

IL = IPH = 7.66A IL = IPH = 30.66A 
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Z = ( R + jX ) = ( 10 + j10 ) =  14.14|45 

IPH =
UPH

R
=

220

14.14
= 15.55A 

 

IL = √3 ∙ IPH = √3 ∙ 15.55 = 26.93A 

P=√3 ∙ UL ∙ IL ∙ COSα =  √3 ∙ 220 ∙ 26.93 ∙ COS45 = 7.25 KW 

 

 

 

P=√3 ∙ UL ∙ IL =  √3 ∙ 400 ∙
23 = 15.93 KW 

P=√3 ∙ UL ∙ IL =  √3 ∙ 400 ∙
7.66 = 5.3 KW 

P=√3 ∙ UL ∙ IL =  √3 ∙ 400 ∙
30.66 = 21.24 KW 
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 אופי השראתי .א

Z =
R ∗ XL

√R2 + XL
2

=
30 ∗ 25

√302 + 252
=

750

39
= 19.23Ω 

  .ב

UPH = UL     IR =
UPH

R
=

100

30
= 3.33 A          IL =

UPH

XL
=

100

25
= 4A                   

 

IPH =  √IR
2 + IL

2 = √3.332 + 42 = 5.2 A 
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 ג.

IA = IB = IC = IL = √3 ∙ IPH = √3 ∗ 5.2 = 9A 

 

 ד.     הספק פעיל כללי בשתי שיטות 

COSα =  
IR

IT
=

3.33

5.2
= 0.64 

 

P=√3 ∙ UL ∙ IL ∙ COSα =  √3 ∙ 100 ∙ 9 ∙ 0.64 ≅ 1000 W 

 

P1PH =
UPH

2

R
=

1002

30
= 333.33W    →  P3PH = 3 ∗ P1PH = 3 ∗ 333.33 = 1000W  
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  .א

UAB = Uab = 220 V|0      ;      UAC = Uac = 220 V|120      ;    UBC = Ubc

= 220 V|−120                

  .ב

Z = √R2 + X2 =  √102 + 102 = 14.14Ω 

 

UPH = UL   →    Iph =
UPH

Z
=

220

14.14
= 15.55 A           IAa =  IL = √3 ∙ IPH = √3 ∗ 15.55 

≅ 27A    
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 הספק פעיל כללי בשתי שיטות ג.

COSα =  
R

Z
=

10

14.14
= 0.707 

P = √3 ∗ UL ∗ I ∗ cosα = √3 ∗ 220 ∗ 27 ∗ 0.707 = 7.27KW 

 

P1PH = IPH
2 ∗ R = 15.552 ∗ 10 = 2418W    →  P3PH = 3 ∗ P1PH = 3 ∗ 2418 ≅ 7.27KW 

 

 . 3ההספק הפעיל יקטן כי המתח בכל פאזה קטן ביחס של שורש  ד.

 . 3ההספק יקטן פי      

PY =
P∆

3
=  

7.27K

3
= 2.42 KW 
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 א.

Z = √R2 + X2 =  √52 + 52 = 7Ω 

UPH = UL = 400𝑉  →    Iph =
UPH

Z
=

400

7
= 57 A 

 

 ב.

IL = √3 ∙ IPH = √3 ∗ 57 = 98.7A    

 ג.

COSα =  
R

Z
=

5

7
= 0.707                  SINα =  

X

Z
=

5

7
= 0.707 

 

S = √3 ∗ UL ∗ IL =  √3 ∗ 400 ∗ 98.7 = 68.38 KVA 

P = √3 ∗ UL ∗ IL ∗ cosα = √3 ∗ 400 ∗ 98.7 ∗ 0.707 = 48.34KW 

Q = √3 ∗ UL ∗ IL ∗ SINα = √3 ∗ 400 ∗ 98.7 ∗ 0.707 = 48.34KVAr 
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 ד.

PY =
P∆

3
=  

48.34K

3
= 16.11 KW 
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 א.

P = √3 ∗ UL ∗ IL ∗ cosα    →    IL =
P

√3 ∗ UL ∗ cosα
=

15000

√3 ∗ 400 ∗ 0.82
= 26.4𝐴 

 ב.

 

UPH =
UL

√3
=  

400

√3
= 230V            IL = IPH =   26.4A       

 

Z =
UPH

IPH
=

230

26.4
= 8.71Ω          COSα = 0.82   →  α = 34.9 

     

R = Z ∗ COSα = 8.71 ∗ 0.82 = 7.14Ω        XL = Z ∗ SINα = 8.71 ∗ SIN34.9 = 5Ω     
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S = √3 ∗ UL ∗ IL =  √3 ∗ 400 ∗ 26.4 = 18.298 KVA 

P = √3 ∗ UL ∗ IL ∗ cosα = √3 ∗ 400 ∗ 26.4 ∗ 0.82 = 15KW 

Q = √3 ∗ UL ∗ IL ∗ SINα = √3 ∗ 400 ∗ 26.4 ∗ SIN34.9 = 10.46KVAr 

 

 

 

 

 

 

 

 ד.

P∆ = 3 ∗ PY = 3 ∗ 15K = 45KW 
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 א.

XL = 2 ∙ π ∙ f ∙ L = 2 ∗ π ∗ 50 ∗ 60 ∗ 10−3 = 18.9Ω 

XC  =  
1

2 ∙ π ∙ f ∙ C
=

1

2 ∗ 𝜋 ∗ 50 ∗ 200 ∗ 10−6 = 15.9Ω 

XT = XL − XC = 18.9 − 15.9 = 3Ω                   Z = √R2 + XT
2 = √102 + 32 = 10.44Ω         

 

UPH = UL = 400𝑉  →    Iph =
UPH

Z
=

400

10.44
= 38.31 A 
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IL = √3 ∙ IPH = √3 ∗ 38.31 = 66.36A    

 ג.

COSα =  
R

Z
=

10

10.44
= 0.957       → α = 16.7                 

 

S = √3 ∗ UL ∗ IL =  √3 ∗ 400 ∗ 66.36 = 45.97 KVA 

P = √3 ∗ UL ∗ IL ∗ cosα = √3 ∗ 400 ∗ 66.36 ∗ 0.957 = 44KW 

Q = √3 ∗ UL ∗ IL ∗ SINα = √3 ∗ 400 ∗ 98.7 ∗ SIN16.7 = 13.2KVAr 
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  כוכב משולש

Z = √R2 + X2 =  √42 + 82 = 8.94Ω 
 

 עכבה

UPH = UL = 400𝑉 UPH =
UL

√3
=  

400

√3
= 230V מתח 

Iph =
UPH

Z
=

400

8.94
= 44.7 A 

IL = √3 ∙ IPH = √3 ∗ 44.7 = 77.4A 
 

Iph = IL =
UPH

Z
=

230

8.94
= 25.7 A זרמים 

COSα =  
R

Z
=

4

8.94
= 0.447       → α =  הספק מקדם 63.4
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P = √3 ∗ UL ∗ IL ∗ cosα

= √3 ∗ 400 ∗ 77.4 ∗ 0.447
= 23.97KW 

 

P = √3 ∗ UL ∗ IL ∗ cosα

= √3 ∗ 400 ∗ 25.7 ∗ 0.447
= 7.96KW 

 

 הספק ממשי

Q = √3 ∗ UL ∗ IL ∗ SINα

= √3 ∗ 400 ∗ 77.4 ∗ SIN63.4
= 47.95KVAr 

 

Q = √3 ∗ UL ∗ IL ∗ SINα

= √3 ∗ 400 ∗ 25.7 ∗ SIN63.4
= 15.92KVAr 

 

 הספק היגבי

S = √3 ∗ UL ∗ IL =  √3 ∗ 400 ∗ 77.4
= 53.6 KVA 

 

S = √3 ∗ UL ∗ IL =  √3 ∗ 400 ∗ 25.7
= 17.8 KVA 

 

 הספק מדומה

𝑃∆

𝑃𝑌
=  

23.97

7.96
=  יחס 3
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 א.

Z = √R2 + X2 =  √162 + 122 = 20Ω 

UPH = UL = 400𝑉  →    Iph =
UPH

Z
=

400

20
= 20 A 

IL = √3 ∙ IPH = √3 ∗ 20 = 34.64A    

 ב.

COSα =  
R

Z
=

16

20
= 0.8                   

 ג.

SINα =  
X

Z
=

12

20
= 0.6 

 

S = √3 ∗ UL ∗ IL =  √3 ∗ 400 ∗ 34.64 = 24 KVA 

P = √3 ∗ UL ∗ IL ∗ cosα = √3 ∗ 400 ∗ 34.64 ∗ 0.8 = 19.2KW 

Q = √3 ∗ UL ∗ IL ∗ SINα = √3 ∗ 400 ∗ 34.64 ∗ 0.6 = 14.4KVAr 
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 ד.

PY =
P∆

3
=  

19.2K

3
= 6.4 KW 
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 IIIמצב 

 

  Iמצב 

 

 IIמצב 

 

RPH= 2R = 2·10 = 20 Ω 

 

RPH= 2R = 2·10 = 20 Ω 

 
RPH=

R

2
= 5 Ω 

UL= UPH=400V UPH=230V UPH=230V 

IPH =
UPH

R
=

400

20
= 20A IPH =

UPH

R
=

230

20
= 11.5A IPH =

UPH

R
=

230

5
= 46A 

IL = √3 ∙ IPH = √3 ∙ 20
= 34.64A 

IL = IPH = 11.5A IL = IPH = 46A 
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 א.

S = √3 ∗ UL ∗ IL    →    IL =
S

√3 ∗ UL

=
30000

√3 ∗ 400
= 43.3A 

 ב.

UPH =
UL

√3
=  

400

√3
= 230V            IL = IPH =   43.3A       

 

Z =
UPH

IPH
=

230

43.3
= 5.31Ω          COSα = 0.85   →  α = 31.8 

     

R = Z ∗ COSα = 5.31 ∗ 0.85 = 4.5Ω        XL = Z ∗ SINα = 5.31 ∗ SIN31.8 = 2.8Ω     

 L =  
XL

2 ∗ π ∗ f
=  

2.8

2 ∗ π ∗ 50
= 8.9 mH 

P=√3 ∙ UL ∙ IL =  √3 ∙ 400 ∙
34.64 = 24 KW 

P=√3 ∙ UL ∙ IL =  √3 ∙ 400 ∙
11.5 = 8 KW 

P=√3 ∙ UL ∙ IL =  √3 ∙ 400 ∙
46 = 31.87 KW 
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 ג.

S = 30 KVA 

P = S ∗ cosα = 30 ∗ 0.85 = 25.5KW 

Q = S ∗ SINα = 30 ∗ SIN31.8 = 15.8KVAr 

 

 

 

 א.

S = √3 ∗ UL ∗ IL    →    IL =
S

√3 ∗ UL

=
18000

√3 ∗ 400
= 26A                IPH =

IL

√3
=

26

√3
= 15A 

 ב.

UPH = UL = 400𝑉         Z =
UPH

IPH
=

400

15
= 26.67Ω          COSα = 0.85   →  α = 31.8 

R = Z ∗ COSα = 26.67 ∗ 0.85 = 22.67Ω        XL = Z ∗ SINα = 26.67 ∗ SIN31.8 = 14Ω         

L =  
XL

2 ∗ π ∗ f
=  

14

2 ∗ π ∗ 50
= 44.5 mH 

 ג.

S = 18 KVA 

P = S ∗ cosα = 18 ∗ 0.85 = 15.3KW 

Q = S ∗ SINα = 18 ∗ SIN31.8 = 9.48 KVAr 
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 א+ב

P = √3 ∗ UL ∗ IL ∗ cosα    →    IL =
P

√3 ∗ UL ∗ cosα
=

15000

√3 ∗ 400 ∗ 0.82
= 26.4𝐴 

IPH =
IL

√3
=

26.4

√3
= 15.24A 

 ג.

  COSα = 0.82   →  α = 34.9 

 

S = √3 ∗ UL ∗ IL =  √3 ∗ 400 ∗ 26.4 = 18.298 KVA 

P = 15KW 

Q = √3 ∗ UL ∗ IL ∗ SINα = √3 ∗ 400 ∗ 26.4 ∗ SIN34.9 = 10.46KVAr 

 

 

 

 ד.

PY =
P∆

3
=  

15K

3
= 5 KW 
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Z = √R2 + X2 =  √122 + 92 = 15Ω 

UPH = UL = 400𝑉  →    Iph =
UPH

Z
=

400

15
= 26.67 A 

IL = √3 ∙ IPH = √3 ∗ 26.67 = 46.2A    

 ב.

COSα =  
R

Z
=

16

20
= 0.8                   

 ג.

SINα =  
X

Z
=

12

20
= 0.6 
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S = √3 ∗ UL ∗ IL =  √3 ∗ 400 ∗ 46.2 = 32 KVA 

P = √3 ∗ UL ∗ IL ∗ cosα = √3 ∗ 400 ∗ 46.2 ∗ 0.8 = 25.6KW 

Q = √3 ∗ UL ∗ IL ∗ SINα = √3 ∗ 400 ∗ 46.2 ∗ 0.6 = 19.2KVAr 
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𝐹 = 𝑋𝑍̅ + 𝑌̅𝑍̅ + 𝑌𝑍 

 

 

 

 

 

 

 

 

 

 

 

F Z Y X 

0 0 0 0 

0 1 0 0 

0 0 1 0 

0 1 1 0 

0 0 0 1 

0 1 0 1 

0 0 1 1 

1 1 1 1 
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F C B A 

1 0 0 0 

0 1 0 0 

1 0 1 0 

0 1 1 0 

1 0 0 1 

1 1 0 1 

1 0 1 1 

0 1 1 1 
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F = AB + BC = (AB) ∙ (BC) = (AB) ∙ (BC) = (A + B) ∙ (BC) = A ∙ B ∙ C + B ∙ B ∙ C = A ∙ B ∙ C + B ∙ C 

 

F = A ∙ B ∙ C + B ∙ C = B ∙ C(A + 1)  =  B ∙ C 
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F = B ∙ C + B ∙ C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.arye216.022.co.il/


http://www.arye216.022.co.il/  מאגר דפי עבודה בחשמל 

 
 

 
101 

 

 

 

 

F = A ∙ B + C + C = A ∙ B ∙ C + C = (A + B) ∙ C + C = (A + B) ∙ C + C = AC + BC 
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