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Aufgabe 1: Mittelwert und Effektivwert

1.1)

iR(ωt) =

{

u(t)
R

0 ≤ ωt < π

0 π ≤ ωt < 2π
=
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4A · sin(ωt) 0 ≤ ωt < π

0 π ≤ ωt < 2π

1.2)
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2π
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0
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∫

0
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2π
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∣

∣

π

0

=
2A

π
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1.3)
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√

√

√

√
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2 =

1

2π

π
∫

0

16A2 · sin2(ωt)dωt

=
8A2

π
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0
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π
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2
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]π
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IR = 2A

1.4)

ks =
îR

IR
=

4A

2A
= 2

kf =
IR

|iR|
=

IR

iR
=

π

2
≈ 1, 57

1.5)

P = p =
IR

2

R
=

(2A)2

1, 5Ω
≈ 2, 666W

28. Juli 2008 Grundlagen der Elektrotechnik 1/ 3



Fachgebiet Leistungselektronik und Elektrische Antriebstechnik
Prof. Dr.-Ing. J. Böcker

Aufgabe 2: Kapazitäten

2.1)

Cg = C1 + C2 = 20mF

u(t) =
1

C

t
∫

0

i(t̃)dt̃ + u(0) =























3A
20ms · t 0 ≤ ωt < 1ms

− 1,5A
20ms · t + 3A · 1ms

20ms 1ms ≤ ωt < 2ms
1,5A
20ms · t + 1,5A · 1ms

20ms 2ms ≤ ωt < 3ms

− 3A
20ms · t + 3A · 1ms

20ms 3ms ≤ ωt < 4ms

=























0, 15 V
ms · t 0 ≤ ωt < 1ms

−0, 075 V
ms · t + 0, 15V 1ms ≤ ωt < 2ms

0, 075 V
ms · t + 0, 075V 2ms ≤ ωt < 3ms

−0, 15 V
ms · t + 0, 15V 3ms ≤ ωt < 4ms

2.2)

w(t) =
1

2
Cgu

2(t)

w(t1) =
1

2
· 20mF · (0, 15V)2 = 0, 225mJ

w(t2) =
1

2
· 20mF · (0, 07515V)2 = 0, 05625mJ

2.3)

iC2 = C2 · u̇(t) = C2 ·
d

dt

(

1

Cg
·

∫

i(t)dt + u(0)

)

=
C2

Cg
· i(t) =

C2

C1 + C2
· i(t)

2.4)

p(t) = u(t) · i(t)
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1ms 2ms 3ms 4ms

0,225 W

0,45 W

0,1125 W

−0,45 W

−0,225 W

−0,1125 W

p(t)
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