EE295 Exam 2016

Solution : Exercice 1
Qla

Capacitor en serie :

1
Cp =
tot 1/1,LLF+ 1

1
SpF+ 1/3pF+1/2uF +HapF
1

B 1/1MF+ SLF}QLF
5}LF+3;F+QIMF+4;,LF

1

V1pF + soprersartir
B 1
CYIpF +
~ 1pF - 10.2pF

1pF +10.2uF

102

— P = 0.92uF
112" a

Energie accumulée :

1 1
E=3-C- U? = 5 " 0-92uF (2V)?% = 1.84uJ

2
E, = c% — 15nJ

Q1b
Induction :
1
Liot = 1pH + 1 1 1
Suf * 3pHtenE T dud
5
2uH -4uH
g+ 2P A
suH +4pH

20 33
=1pH + =pH = 2> uH = 2.54uH
pH + o 3H T

Energie accumulée :

1
E:i-L-IQ:?)l.?SuJ
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Solution : Exercice 2
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Solution : Exercice 3

Q3a
Ur(t) = R - Iour(t)
dlour(t)
t)=1p1. —2vY
Ur(t) 7t
Vin = Ur(t) = UL(t) = 0
dl t
=> Vip = Ur(t) + Ur(t) = R- Ioyr(t) + L - ng()
Q3b
t<0:
dI(t) Vin(t <0) 2V
I= t.=> ——=0=>1 t = = =0.24
const. => it 0 => Ioyr(t <0) 7 109 0
t>0
dl t dl, t
Vin(t > 0) = 0=>0 = R+ Toyr(t) + L - Ojf() —> —L'ng() = R Iour(t)
L 1
=>——dI - =dt
R Iour
L L L. (Iour(t)
=>—| =In(l t)) — =In (I t<0 =——l =t—0s=
(G5in (our(e) - FinGova(e <)) =~ i (127215 ;
=>I(t)=e L*
R 10°
=>I(t>0)=024-¢e1"=024-¢ 5"
dloyr(t),, o R\ _18g R

Q3c

\
Tout(t)

v

Page 3



EE295 Exam 2016

Solution : Exercice 4
Q4

1
@Zﬁﬁ-@ﬁ-éﬁ-zRL:ij%-R—l-m%—RL

U, 1
l:;m:QZnRL T
jbuL—i-R—Fm-i-RL

Ztot
QOUt_ Ry, _ Ry, _RL'(RJrRL*j-RL-(wL—i)
Ui, jwL+R+ 5o +Ry R+ Rp+j(wl— 5o (R+ Rp)? + (wL — —5)?

U Ry -
=> Re ("“t> - L (R+Rp) -
U (R+Rp)*+ (WL — 5)?

> B —Ry, - (wL — i)
(R+ Rp)* + (WL = 56)°

U
:>I =~ out
m(U

~in

Solution : Exercice 5
Q5

Jr (I +52)
(1+j2)

2 2
|H(jw)|ap = 20dB+20Log <°"> dB+20Log ( 1+ (“’) ) dB—20Log ( 1+ (w> ) B
w1 w3 w2

|H (jw1)|ag = 20dB + 0dB + 0dB — 0.04dB = 19.96dB
|H (jws)|ap = 20dB + 20dB + 0dB — 3.01dB = 36.99dB
|H (jws)|ap = 20dB + 60dB + 3.01dB — 40dB = 43.01dB

H(jw) = —10
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O (H (jw) = 180° 4 90° + arctan (:};) — arctan <:}2)
O(w = wy) = 180° + 90° + 0.06° — 5.71° = 264.35°
O(w =wy) =180° +90° + 0.57° — 45° = 225.57°
O (w =wp) = 180° + 90° + 45° — 89.43° = 225.57°
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Solution : Exercice 6
Q6
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