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Aufgabe 1

(a) i)
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ii) Gesamtlösung: Summe der Leistungen an den Quellen:

P∑ = PStromquelle + PSpannungspuelle

= −I1Ux + U1IQ1 = I1Ux + U1
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(b)

U1 = jωL1I1 + jωMI2 |+ jωMI1 − jωMI1

U2 = jωMI1 + jωL2I2 |+ jωMI2 − jωMI2

⇔ U1 = jω(L1 −M)I1 + jωM(I2 + I1)

⇔ U2 = jωM(I1 + I2) + jω(L2 −M)I2
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Aufgabe 2

(a)

Ua
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(b)

UCE = 10UBE

Ua = 5UBE

IE = I0 = IC + IB = IBB + IB = IB (B + 1) IB > 0 für normal aktiv

⇔ I0 = IC

(
1 +

1

B

)
⇒ IC =

I0B

B + 1

Ua = ICRC ⇔ RC =
Ua

IC
=

5UBE (B + 1)

I0B

U1 = R1IB = R1
I0

B + 1

UBE + U1 = Ua + UCE ⇔ U1 = Ua + UCE − UBE = 14UBE

⇒ R1 =
B + 1

I0
U1 =

B + 1

I0
14UBE
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(c)
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Für U2 = 0 gilt:
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(e)
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Für U1 = 0 gilt:

Ua = β0IBRC = gmUBERC
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1
gbe

+ β0IBR2 |β � 1 ⇒ IE ≈ IC
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Aufgabe 3

(a) i)

Fall 1:

IC = 0

⇒ UCE = U0 = 1,2 V

Fall 2:

UCE = 0

U0

RC
= IC =

1,2 V

40 Ω
= 30 mA

ii)

IB ≥ 100 µA

bzw.

IB ≤ 25 µA

um Bedingung zu erfüllen

(b) Graphische Bestimmung des Arbeitspunktes: UD ≈ 0,82 V und ID ≈ 2,9 mA

Fall 1: ID = 0

⇒ UD = I0R1 = 14 mA 100 Ω = 1,4 V

Fall 2: UD = 0

ID = I0
R2

R1 +R2
= 14 mA · 0,5 = 7 mA
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Aufgabe 4

(a) 0 ≤ t ≤ DT

uout (t) = −C R
duout (t)

dt
iC = C

duout (t)

dt

uout (t) = −C R u̇ iR =
uout (t)

R
−iC = iR

DT ≤ t < T

I0 = iC

I0 = C
duout (t)

dt

I0 = C u̇out (t)
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(b)

0 ≤ t ≤ DT

uout (t) = −CR
duout (t)

dt
|Ansatz→ eλt

eλt = −CRλeλt

1 = −CRλ

λ = −
1

RC

Lösung: 0 ≤ t ≤ DT

uout (t) = k1e
− t

RC k1 ist Anfgangsbedingung

= uout (0) e−
t

RC k1 = uout (t = 0) = uout,max

DT ≤ t < T

I0 = C
duout (t)

dt

∣∣∣∣
T∫

DT

dt

T∫
DT

I0dt = C

T∫
DT

duout (t)

dt
dt = C

T∫
DT

duout (t) |I0 ist konstant

I0 (T −DT ) = C [uout (T )− uout (DT )]
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(c)

0 ≤ t ≤ DT

uout (t) = uout (0) e−
t

RC |ex ≈ (1 + x) ‖ RC � 1

T

uout (t) = uout (0)

(
1− t

RC

)
|t = DT

uout (DT ) = uout (0)

(
1− DT

RC

)

uout (DT ) = uout (0)− uout (0)
DT

RC

uout (DT )− uout (0)︸ ︷︷ ︸
4u′out(t)

= −uout (0)
DT

RC

DT ≤ t < T

I0 (T −DT ) = C [uout (T )− uout (DT )]︸ ︷︷ ︸
4u′′out(t)

= C 4 u′′out (t)

⇒4u′′out (t) = −4 u′out (t)

I0

C
T (1−D) =

DT

RC
uout (0)

⇔ uout (0) =
RI0

D
(1−D) = RI0

(1−D)

D
= uout,max
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(d)

uout = uout,max −
| 4 u′out (t) |

2

= uout (0)− uout (0)
DT

2RC
= uout (0)

(
1−

DT

2RC

)
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