EE-365 - W1
PROBLEMS: 1 - 2

Nicolai Hildebrandt

Ecole Polytechnique Fédérale de Lausanne
Power Electronics Laboratory
Switzerland




PROBLEM NO.1

A

Calculate average and RMS values of the following signals:
» a)s(t) = A-|sin(wt)]
> b) s(t) = A - sin”(wt)
» c) Bipolar square wave with uneven HIGH and LOW duration
» d) Unipolar square wave with uneven HIGH and LOW duration
)

» e) Modified square wave

Solutions:
> 8)Sug= 2-AS= 2.
’b)savg:%38=¥
»c)savg:A.Lﬂ;szA
> ) Sg=A- Y55 = AT M
avg — AT TV~ T P S AU,
> €) Sag = 0;S = Ay 20 0o
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PROBLEM NO.2

A

Figures show simple R-L and R-C circuits with their respective parameters. Switches S;

and S, are closed at t=0. 1zz Eiﬂﬂﬁggﬁﬁﬂ.’[:";
— ]
st R1 s2 R2 80 \
vdcl R:5 L vdc2 R:2 + C 70 \
V: 100 L 2e-3 V: 50 =7 C: 300e-6 \
* v_init: 10 60 \
50 \
40
Calculate following: 30
20
» a) Steady state current of the inductor L and steady state voltage of the capacitor C = 4o S
» b) Analytical expressions for the inductor current and voltage 0
» ¢) Analytical expressions for the capacitor current and voltage 70 }— Capactor volage
bt = Capacitor current|
» d) Sketch the waveforms from b) and c) 60
50
Solutions: = —
» a) [, = 204, Ug = 50V »
: v 2 = 5
> b)ii(t) = (1 —eT ) ug(t) = Voer -eT where T = £ >
is
Uy —t =t
> C) ic(f) = VD%ZUCOG T ;Uc(f) = Vpcz<1 —erT )+ Ucge ™ where T =Ry -C 18
: : e
> d) FIgUI’e 2 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 x1le-3
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