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Übungsblatt 3 (Lösung)

Aufgabe 1

a) 1. H(jω) =
1

1 + jωRC

2. |H(jω)| = 1
√

1 + (ωRC)2

3. Φ(jω) = −arctan(ωRC)

4.

|H(jω)| Φ(jω)

ω = 0 1 0

ω −→ ∞ 0 −π
2

ω0 =?
1

RC

5. Tiefpaß

b) 1. H(jω) =
jωRC

1 + jωRC
=

1

1− j 1
ωRC

2. |H(jω)| = ωRC
√

1 + (ωRC)2

3. Φ(jω) = arctan(
1

ωRC
) =

π

2
− arctan(ωRC)

4.

|H(jω)| Φ(jω)

ω = 0 0 π
2

ω −→ ∞ 1 0

ω0 =?
1

RC

5. Hochpaß
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c) 1. H(jω) =
jωL

R+ jωL
=

1

1− j R
ωL

2. |H(jω)| = ωL
√

R2 + (ωL)2

3. Φ(jω) =
π

2
− arctan(

ωL

R
)

4.

|H(jω)| Φ(jω)

ω = 0 0 π
2

ω −→ ∞ 1 0

ω0 =?
R

L
5. Hochpaß

d) 1. H(jω) =
R

jωL+R
=

1

1 + jω L
R

2. |H(jω)| = R
√

R2 + (ωL)2

3. Φ(jω) = −arctan(
ωL

R
)

4.

|H(jω)| Φ(jω)

ω = 0 1 0

ω −→ ∞ 0 −π
2

ω0 =?
R

L
5. Tiefpaß

e) 1. H(jω) =
C1

C1 + C2
· 1

1 + jωR C1C2

C1+C2

2. |H(jω)| = 1
√

(1 + C2

C1
)2 + (ωRC2)2

3. Φ(jω) = −arctan(ω
RC1C2

C1 + C2
)

4.

|H(jω)| Φ(jω)

ω = 0 C1

C1+C2
0

ω −→ ∞ 0 −π
2

ω0 =?
C1 + C2

RC1C2

5. Tiefpaß

f) 1. H(jω) =
1 + jωCR2

1 + jωC(R1 +R2)

2. |H(jω)| =
√

1 + (ωCR2)2
√

1 + (ωC(R1 +R2))2

3. Φ(jω) = arctan(ωCR2)− arctan(ωC(R1 +R2)) = Φ1(jω)− Φ2(jω), wobei
Φ1(jω) = arctan(ωCR2) und Φ2(jω) = arctan(ωC(R1 +R2)).
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4.

|H(jω)| Φ1(jω) Φ2(jω)

ω = 0 1 0 0

ω −→ ∞ R2

R1+R2

π
2

π
2

ω01 =?
1

CR2

ω02 =?
1

C(R1 +R2)

5. Tiefpaß

g) 1. H(jω) =
jω L

R1

1 + jωLR1+R2

R1R2

=
jωT1

1 + jωT
wobei: T = L

R1 +R2

R1R2
und T1 =

L

R1

2. |H(jω)| = ωT1
√

1 + (ωT )2

3. Φ(jω) =
π

2
− arctan(ωT )

4.

|H(jω)| Φ(jω)

ω = 0 0 π
2

ω −→ ∞ T1

T
0

ω0 =?
1

T

5. Hochpaß

Aufgabe 2

a) Innenwiederstand Zi?

Zi = j(ωL− 1

ω(C1 + C2)
)

b) Leerlaufspannung UL?

UL = U0 ·
C1

C1 + C2
= 2Vej0

c) Frequenz ω0?

ω0 =
1

√

L(C1 + C2)
= 10MHz

d) Spannung U zahlenmäßig?
U = UL = 2Vej0

e) Zeigerdiagramm?

U3 =
U

R
= j4V

U2 = U3 + U = (2 + 4j)V
U1 = U0 − U2 = (8− 4j)V
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Aufgabe 3

a) Innenwiederstand Zi?

Zi =
ω2L2R

ω2L2 +R2
+ j

ωLR2

ω2L2 +R2
= (

10

4

√
3 + j

30

4
)Ω =

√
75Ω · ej60◦

b) Leerlaufspannung UL?

UL = U0 ·
R

R+ jωL

UL nach Betrag und Phase: UL =
R|U0|√

R2 + w2L2
· ej(−arctan(ωL

R
)) = 15V · ej(−30◦)

c) ZLast?
Bei Leistungsanpassung: ZLast = Z∗

i =
√
75Ω · ej−60◦

d) ZLast = (
10

4

√
3 − j

30

4
)Ω können wir mit einem ohmschen Widerstand R und einer

Kapazität C realisieren.

e) R
.
= Re{ZLast} =

10

4

√
3Ω und

C
.
= Im{ZLast} =

1

ωC
=

30

4
Ω =⇒ C = 13.3µF
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