
Wechselspannung  L69 

 
1. a) bis d) siehe Abbildung a)  b)  d) 

 
 
 
 
 
 
 
 
 
 
 
 

e) T = 20 ms 
 

f)  

 
g) w = 2 π f = 2 π · 50 Hz = 314 s-1 
 
h) Û = n · A · B · w = 1 · 0.0216 m2 · 0.45 T · 314 s-1 = 3.05 V 
 

i)  

 
 
 
2. a) Û = 0.03 V = 30 mV 
 
 b) zu den Zeiten t = 0.05 s, 0.15 s, 0.25 s, etc. 
 
 c) zu den Zeiten t = 0, 0.10 s, 0.20 s, 0.30 s, etc. 
 
 d) T = 0.20 s 
 

 e)  

 

 f)  

 

 g)  
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= 50 Hz

Ueff =
Û
2
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= 2.2 V
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f =
1
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1

0.20 s
= 5.0 Hz
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ω =
2π

T
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2π

0.20 s
= 31.4 s-1
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B =
U

n ⋅A ⋅ ω
=

0.030 V

182 ⋅ (0.5 m)2 ⋅2π ⋅5.0 Hz
= 2.1⋅10−5  T

t1 = 0 t2 = 5 ms t3 = 10 ms t4 = 15 ms t5 = 20 ms 
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3. a) w = 2 π f = 2 π · 15 Hz = 94.2 s-1 
 
   Û = n · A · B · w = 100 · 0.020 m2 · 0.20 T · 94.2 s-1 = 37.7 V 
 

b) U(t) = Û · sin(w · t) Þ  

   a2 = π – a1 = π – 0.51 = 2.63 

   a3 = a1 + 2π = 0.51 + 2π = 6.79 a4 = a2 + 2π = 2.63 + 2π = 8.91 etc. 
 

c)   

   t3 = t1 + T = 5.38 ms + 66.7 ms = 72.0 ms t4 = t2 + T = 28.0 ms + 66.7 ms = 94.7 ms 
   etc. 
 
 
 
4. a) Û = 325 V 
 
 b) T = 0.020 s 
 

 c)   

 

 d)  

 

e)   

 
f)  
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t1 =
α

ω
=

0.51
94.2 s−1

= 0.00538 s = 5.38 ms
    

€ 

t2 =
α

ω
=

2.63
94.2 s−1

= 0.0280 s = 28.0 ms

    

€ 

f =
1

T
=

1

0.020 s
= 50 Hz

    

€ 

ω =
2π

T
=

2π

0.020 s
= 314 s-1
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Ueff =
ˆ U 

2
=

325 V

2
= 230 V

    

€ 

ˆ I =
ˆ U 

R
=

325 V

882 Ω
= 0.37 A

    

€ 

Ieff =
Ueff

R
=

230 V

882 Ω
= 0.26 A

    

€ 

I 0( ) = ˆ I ⋅ sin ωt( ) = 0.37 A ⋅ sin 314 s−1 ⋅0( ) = 0

    

€ 

I 0.0050 s( ) = ˆ I ⋅ sin ωt( ) = 0.37 A ⋅ sin 314 s−1 ⋅0.0050 s( ) = 0.37 A

    

€ 

I 0.010 s( ) = ˆ I ⋅ sin ωt( ) = 0.37 A ⋅ sin 314 s−1 ⋅0.010 s( ) = 0

    

€ 

I 0.015 s( ) = ˆ I ⋅ sin ωt( ) = 0.37 A ⋅ sin 314 s−1 ⋅0.015 s( ) = -0.37 A

    

€ 

I 0.020 s( ) = ˆ I ⋅ sin ωt( ) = 0.37 A ⋅ sin 314 s−1 ⋅0.020 s( ) = 0
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g) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
h)   

 
i)  
 
     
 
     
 
     
 
     
 
j) 

    

€ 

ˆ P = ˆ U ⋅ ˆ I = 325 V ⋅0.37 A = 120 W     

€ 

Peff = Ueff ⋅ Ieff = 230 V ⋅0.26 A = 60 W

    

€ 

P 0( ) = ˆ P ⋅ sin2 ωt( ) = 120 W ⋅ sin2 314 s−1 ⋅0( ) = 0

    

€ 

P 0.0050 s( ) = ˆ P ⋅ sin2 ωt( ) = 120 W ⋅ sin2 314 s−1 ⋅0.0050 s( ) = 120 W

    

€ 

P 0.010 s( ) = ˆ P ⋅ sin2 ωt( ) = 120 W ⋅ sin2 314 s−1 ⋅0.010 s( ) = 0

    

€ 

P 0.015 s( ) = ˆ P ⋅ sin2 ωt( ) = 120 W ⋅ sin2 314 s−1 ⋅0.015 s( ) = 120 W

    

€ 

P 0.020 s( ) = ˆ P ⋅ sin2 ωt( ) = 120 W ⋅ sin2 314 s−1 ⋅0.020 s( ) = 0
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