
Vorlesung: Signale und Systeme WS 2011 (Prof. Michael)

Beschreibung: Lösungsmitschrift (Aufgabe I.2.8)

HS München

1

Aufgabe I.2.8

a) Au =
U2

U1
=

1
j2πfC

R+ 1
j2πfC

=
1

1 + j2πfRC
=

1

1 + j2πfτ1
(wobei τ1 = RC = 0, 33ms)

|Au(f)| =

√
1

1 + 4π2f2τ21
ϕu(f) = arctan(2πfτ1)

ue(t) = 3V︸︷︷︸
B0

+ 4V︸︷︷︸
B1

sin(2πf0t) + 5V︸︷︷︸
B3

sin(2π3f0t)

ua = ueA0(t)

ua(t) = B0|Au(0)|+B1|Au(f0)| sin(2πf0t+ ϕu(f0)) +B3|Au(3f0)| sin(2π3f0t+ ϕu(3f0))

= 3V · 1 + 4V · 0, 69 sin(2πf0t− 46◦) + 5V · 0, 31 sin(2π3f0t− 72, 2◦)

= 3V + 2, 77V sin(2πf0t− 46◦) + 1, 53V sin(2π3f0t− 72, 2◦)

b) Ua,0eff = Ba,0 Ua,1eff =
Ba,1√

2
Ua,3eff =

Ba,3√
2

Ua =

√
B2
a,0 +

B2
a,1

2
+
B2
a,3

2
=

√
3V 2 +

2, 77V 2

2
+

1, 53V 2

2
= 3, 74V

c) Allgemein in diesem Fall: I =
Ue

R+ 1
j2πfC

i1 =
Ue(f0)

R+ 1
j2πf0C

=
4V

100Ω + 1
j2π500Hz·3,3µF

= 28, 8mA · ej43,97◦

i3 =
Ue(3f0)

R+ 1
j2π3f0C

=
5V

100Ω + 1
j2π3·500Hz·3,3µF

= 47, 6mA · ej17,82◦

i1,eff =
|i1|√

2
= 20, 4mA i3,eff =

|i3|√
2

= 33, 7mA ieff =
√
i21,eff + i23,eff

P = i2eff ·R = (i21,eff + i23,eff ) ·R = 0, 1527W
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