SOLUTION SETV

EXERCISE V.1 : RLC CIRCUIT IN SINUSOIDAL REGIME

The impedance of the serial RLC circuit has been established in Exercise I1.1:

w’LC-1
Z=R+j———

k

with : ok =2 7 fik

The rms value of the current, I, and the power factor, cos¢, are given by relationships:

I:E and

Z] cosf = cos (arg(Z))

The results obtained for the two frequencies are summarized in the table below :

f [Hz] |Z|[Q] | arg(Z) [°] I1[A] cosd Nature of the impedance
1000 13,88 —-43,93 7,20 0,72 capacitive
2000 11,01 24,74 9,08 0,91 inductive

EXERCISE V.2 : SUPERPOSITION IN SINUSOIDAL REGIME

The superposition principle allows to break down the studied circuit into two circuits :

Circuit 1 Circuit 2
Ip R L R L I
—— - — [ }—a VY

Icq Ic,
w O
I_Jc1l Cc=

In circuit 1, the equivalent impedance Z; is written (case 3 of Exercise II.1) :

L
Z,=R+j—o=
l1-w;LC

Currents and voltages will be given by:

R =7 > Ug=U -R-1;; I, =Uq,j0,C
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Numerical application :

U, =100-¢"" V ; Z,=3148-¢""

= I =318-¢/ A=(0,964+]3,03) A

= Upg=Relg=953:¢™%  Uq=U -Uy =3034-"0 Y

= Ieo=Ue/Ze =Ug, - jo,C=2286- e 1T A

In circuit 2, the equivalent impedance Z; is written (case 4 of Exercise I1.1) :

, _R+j ®,(0;R’LC* +L-R°C)

=2 1+ (o,RC)>
Currents and voltages will be given by:
U, . : : :
L :Z_ ) U =U,-jo,L-1, ; I, =Uqnjo,C
=2

Numerical application :

U, =100-¢™" V; Z,=499-¢"" Q

= I, =20,03-¢"" A=(19,7-j3,65 A ;
U, =(36,69-798,0) V=104,64-¢' " v

= I, =19,72-¢°" A

At this point, it is time to remember that we can not add two phasors of different frequencies:
only the instantaneous values add up in such a case. We will write (with the angles in radians) :

u, () =| Uy, V2 cos(o, -t +arg( Uy, ))=429c0s(314,2-t+2,827) V
u,(t)= | U, |\/§ cos(o, -t+arg(U., ))=148,0co0s(6283 -t -1,212) V

} Uc(t) = uei(t) + uea(t)

i () =] I, [V2cos(, -t +arg(1, ) =4,04cos(314,2-t—1879) A

ict :ic t +ic t
i () =] Ie, W2 cos(o, -t +arg(I, ) =27.89cos(628,3 t+0,358) A } O = daalt) *eal?)

Graphically, we obtain the results below:
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