CORRIGE DE LASERIE IV

EXERCICE IV.1 : FONCTIONS PERIODIQUES

T T
Valeur moyenne : széjf(t)dt Valeur efficace : F= %J'fz(t)dt
0 0
Fonction 1 : L[ . 72
U, == Udt—jUdt:O U= \/ {jUdeUdt} U=20V
T 9 /2 - /2
U, =0=20 U,, =—20V
Fonction 2 : /2 /2
1 ¢~ 1~ 1m0 1 ~ 10
U,==|Udt==-U=5 U= = |Udt=—=U=—=-V
o o0y R R
U_ =0=10 Uy =0V
Fonction 3 : [7/2 T
umz1 [0,dt-[O dt :1[101—201}=—5v
0 T/2

1] [, ,T , T
U= |= ju dt+ju dt|=./=]10? — +(—20)% — | =+/250 ~15.8 V
T T 2 2 —

T/2

~ ~

U, =0 =10V U,=0=-20V

Fonction 4 : 17T, 1. , T
I, :—jlsin(cot)dt :——Icos(—“tj =0A
T0 To T,
-
1ty . 1.,[1 1 . .2 i
= = [1%sin2(wt)dt = |=T2| Zt- sinRZY) | =—=42A
\/T'([ @9 T |2 4.2i ( T ) V2
T 0
Imax:% Imin=_2A
Fonction 5 : T/2
T/2
EI Isin(wt)dt = (Z—Rtj =—1=—A
T+ T T o
T 0
T/2
/ ~
= 2 [Psint(ondt = (212 2e-2 '(ﬂtj _L_naA
T T 2 o T J2 —
T 0
Lo =2A | =0A
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Fonction 6 : T2
T/2
I _1 j Tsin(ot)dt = — L Tcos(z—”tj ==1==A
LI Tzi T T
T 0
T/2
T/2 <
| = lezsinZ(mt)dt_ R sin(zﬁt 1 1A
T+ T 1" T 2 —
T 0
I, =2A |, =0A

EXERCICE IV.2 : MISE EN EQUATION, CIRCUIT EN REGIME SINUSOIiDAL

A. Définition des tensions et courants :

Le choix du sens des chutes de tension ainsi que les désignations des tensions et des courants
n'est qu'une solution parmi d'autres (convention).

B. Ug, =R,
Ug, =R, 1,
l t
Ue, :—Iizdt+ucl(to)
Clto
l t
Ue =—Iidt+ucz(t0)
C,;
di
u =L,—*
R
Lo d
=i, +i,
u=u,+u,
U =Ug +U
Uy =Uc +Ug
U, =Ug, +U
D.

de la valeur des composants du circuit.

C.
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Ueg =R I,
Ug, =R, I,

_ !2
Y, T joC,

|

e, T joC,
U, =joL ]
U, =joL,l
I=1+1,
U=U,+y,
Uy =Ug +U,
U, =Y +Ug
U, =Uc, +U,

Il'y a 11 équations, 12 inconnues. Il faut donc connaitre un courant ou une tension en plus
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E. Deu; =20 2 cos(wt)ontire: U, = 20e/®
U, =Ug +U_ =Rl +joL, ], = (R, + joL,) 1,
R, +jolL, =4+)31416-25-10° =4+ j 7,854 =8,814e'%° O

Ql 20e"°° 630" )
!1 = R 1 j(,)|_ = 3 814e163'0° = 2,2696 A= (1’030 —j 2’022) A
1 1 y

Ug, =R,l, =4-2,269¢7%%° =9,076e7%° V = (4,12 8,087) V

U, =joL,l, =7854e1%° .2,269e 1%° =17,821e/*"* V =(1588+ j8,09) V

.1 .1
QlZQRz"'ch:Rzlz_J !zz(Rz_J ]!2
oC

1 oC,
R,—] 1 28—j6,366Q:10,224e‘j38!5°Q
Y 1
jo’ L

1, = Y 208 95615 A= (15314 jL218) A

.1 10,204¢71%5

R,-j— )
oC,

Ug, =R, 1, =8-1956e/%° =15648¢)*° V =(12,246+j9,74) V

1, 1956e’%°
joC, 0157e/%°

=12,452¢71°%% \/ = (7,75—j9,745) V

e,

1=1,+1,=1030— 2,022 +1531+ j1,218 = (2,561— j 0,804) A = 2,684e 1'% A

1 268477
joC,  0.314e1%0°

U = =8,543¢ 119" \/ = (—2,555— j 8,152) V

U, = jolL,1=1571e/*% .2,684e 7% =4217e17*° V =(12,61+j40,24) V

U, =U, +U, =-2,555-(8152+12,61+ j 40,24 = (10,06 + j 32,09) V = 33,63e!">® V/

U=U, +U, =20+10,06+ j 32,09 = (30,06 + j 32,09) V = 43,97e/*° V/
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F.  Diagramme complexe des courants
et des tensions

Echelles :

U:lcme 5V
l:1cm«< 05A

EXERCICE IV.3 : CALCULS D’IMPEDANCES

A. Impédances

@’LC-1

;1:R+jcoL+_i=R+J (4+j3,04) Q=5 Q
joC

1 R-joL o’RL’C-j(R?+o’L’ —»’R’LC)

Lo = F — = 3 =(320-j338) Q=4.7¢1%¥ O
JoC R+joL oC(R* +o°L")
_1C.ij )
z,=R+47 —R+j— = (4-j1312) Q=137e 77" Q
? - 1-0’LC
——+JolL
JoC
1
1 H 2p 2 2 _ 2 . )
Ri_ - 1+ (oRC)
joC
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R-jooL_ 1
; ; 2py 2 i 2 2] ~_ -
zZ. - R+.jo)L JoC _ o RZL choR I;((o LC21):(366—j1,12)Q:3.8e*‘17 o
R-joL N 1 R (w°LC-1)° + (wlL)
R+joL joC
(R+joL)- !
o~ ; 21 2 2
Z, - jo€ _RJO@LCHRC-L) _ (397 j7950-8667" 0
R+jcoL+_i (»°LC-1)* + (wRC)
joC
1
(qucj R(6’LC—1)? + j oOR*C(?LC — 1
z - J® (@'LC—1"+ joR*C(’LC 1) = (1,46 + j193) Q = 2.501%%
(. 1 j (0’LC—1)* + (wRC)?
R+| joL+——
joC

B.  Courants et tensions (I désigne le courant total)

Unités : Vet A. Echelles: 1cm<> 1V ;1lcm« 0,25A

lzg =0,8-e7%% =0,637 - j0,484 Im U,

U, =R-1=32.¢7%? =2549-j1935
U, =Z, -1=6,409-¢/%% =3875+ j5105
U, =2Z.-1=-3979.e 11%% = _2 406 — j 3169
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=0,85-e1%%% =0,585+ j 0,617

U.=2Z.-1=4,233.¢7%% =3070-j2,914
U, =U-U_=3058-¢/"** =0930+j2914

U =Ur

_Ye =0,764-¢/7*¥ =

Ix
R
1, =1-1, =1391-¢ "% =0,353 - j 0,112

Ic=1

=0,232+j0,729

Im

=0,292-¢/¥ =0,085+ j 0,279

1,168-e!™ =0,341+j1116
U, =3826-¢7'" =366 j1116

© ~0,769-e/7* =0,224+j 0,736

~1.=0,478-¢7" = -0,139 - j 0,457

Im

=0,615-¢' %% =0,2285-j0,5714

=4, 93-e1'218° =4 577+j1,831

~05773-j1831

—-0,144—-)0,458

I —g——048e11075 =
. R
| -1, =0,386-e""% =0,368 0,116

le=1

| —

-
1

[ [—
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| = zg =1,045-e1*%% =1+ 0,304
&5

Ur=U =Uc=U

=0,465-e1%" = 0,206 + j 0,418

=0,804-¢'°" =0+j0,804

Y
ZC
1-1. =0,439-7% =0,206 - j 0,387

Iq

Up =Rz =1754-¢7°* =0,824-j1548
U =U-U, =3514.¢'* =3103+j1,651

=2, -1, =1055-¢'" =1055+j0
. =655/ =—655+j0

IC

It

Echelless:1cm«<2V:1cm«05A
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