
EE295 Exam 2016

Solution : Exercice 1

Q1a

Capacitor en serie :

Ctot =
1

1/1µF + 1
5µF+ 1

1/3µF+1/2µF
+4µF

=
1

1/1µF + 1

5µF+ 3µF ·2µF
3µF+2µF

+4µF

=
1

1/1µF + 1
5µF+6/5µF+4µF

=
1

1/1µF + 1
10.2µF

=
1µF · 10.2µF

1µF + 10.2µF

=
10.2

11.2
µF = 0.92µF

Energie accumulée :

E =
1

2
· C · U2 =

1

2
· 0.92µF · (2V )2 = 1.84µJ

Q1b

Induction :

Ltot = 1µH +
1

1
5µH + 1

3µH+2µH + 1
4µH

= 1µH +
5
2µH · 4µH
5
2µH + 4µH

= 1µH +
20

13
µH =

33

13
µH = 2.54µH

Energie accumulée :

E =
1

2
· L · I2 = 31.75µJ
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Solution : Exercice 2

Q2
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Solution : Exercice 3

Q3a

UR(t) = R · IOUT (t)

UL(t) = L · dIOUT (t)

dt

Vin − UR(t)− UL(t) = 0

=> Vin = UR(t) + UL(t) = R · IOUT (t) + L · dIOUT (t)

dt

Q3b

t<0 :

I = const. =>
dI(t)

dt
= 0 => IOUT (t < 0) =

Vin(t < 0)

R
=

2V

10Ω
= 0.2A

t ≥ 0 :

Vin(t ≥ 0) = 0 => 0 = R · IOUT (t) + L · dIOUT (t)

dt
<=> −L · dIOUT (t)

dt
= R · IOUT (t)

=> −L
R
dI · 1

IOUT
= dt

=> −
(
L

R
ln (IOUT (t))− L

R
ln (IOUT (t < 0))

)
= −L

R
ln

(
IOUT (t)

I(t < 0)

)
= t− 0s = t

=> I(t) = e−
R
L
·t

=> I(t > 0) = 0.2A · e−
R
L
·t = 0.2A · e−

105

s
·t

dIOUT (t)

dt
(t = 0) = IOUT (t = 0 =) ·

(
−R
L

)
· e−

105

s
·0s = −IOUT (t = 0) · R

L

Q3c
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Solution : Exercice 4

Q4

ZC =
1

jωC

ZR = R

ZRL = RL

ZL = jωL

Ztot = ZL + ZR + ZC + ZRL = jωL+R+
1

jωC
+RL

U = Z · I

I =
U in
Ztot

= U in ·RL ·
1

jωL+R+ 1
jωC +RL

Uout
U in

=
RL

jωL+R+ 1
jωC +RL

=
RL

R+RL + j(ωL− 1
ωC

=
RL · (R+RL − j ·RL · (ωL− 1

ωC )

(R+RL)2 + (ωL− 1
ωC )2

=> Re

(
Uout
U in

)
=

RL · (R+RL)

(R+RL)2 + (ωL− 1
ωC )2

=> Im

(
Uout
U in

)
=

−RL · (ωL− 1
ωC )

(R+RL)2 + (ωL− 1
ωC )2

Solution : Exercice 5

Q5

H(jω) = −10
j ωω1

(1 + j ωω3
)

(1 + j ωω2
)

|H(jω)|dB = 20dB+20Log

(
ω

ω1

)
dB+20Log

√1 +

(
ω

ω3

)2
 dB−20Log

√1 +

(
ω

ω2

)2
 dB

|H(jω1)|dB = 20dB + 0dB + 0dB − 0.04dB = 19.96dB

|H(jω2)|dB = 20dB + 20dB + 0dB − 3.01dB = 36.99dB

|H(jω3)|dB = 20dB + 60dB + 3.01dB − 40dB = 43.01dB
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Φ(H(jω) = 180◦ + 90◦ + arctan

(
ω

ω3

)
− arctan

(
ω

ω2

)
Φ(ω = ω1) = 180◦ + 90◦ + 0.06◦ − 5.71◦ = 264.35◦

Φ(ω = ω1) = 180◦ + 90◦ + 0.57◦ − 45◦ = 225.57◦

Φ(ω = ω1) = 180◦ + 90◦ + 45◦ − 89.43◦ = 225.57◦

Solution : Exercice 6

Q6
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