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Corrigé du Rattrapage d’Electricité

Exercice 1: (8pts)
1- Le champ électrique au point « O » : (5,25pts)
Ey = Eg + E, + E¢(0.5pts)
E; = kq LU_AO)
EB = k3q UBO(O 75ptS)

EC = kq Uco
AO =BO =C0 =R
Uyo = —cosal — sinaj
avec - S (01,25 pts)
Upo = —

T - . -
Uco = cosatl — sinaj

5 . 2
onacosa = sina = g

= 12 o
rEA = —qu7(l+D EB

T \/E - -
UAO = —7(1, +])(05pt5) . )
donc Egz = —k3q Ej (0.75pts)

D’ou

V¢

@ =—7 L - y
77 \/7 - E. = — 21—
Uco =~ ({—)(0.5pts) Ee=kaz7 @1 (+3a)B/ (0.5pts)
Eq = Ep + E5 + E¢ = —kq 5 2j(0.5p1s)
2- Le force électrostathue au point « O » (01,5 pts):
avec (o= =-q
F, = q'E, = ~qE, = kq? “2:25(01pts) Eo

3- Le potentiel au point « O » : (01,25 pts)
Vo=Va+Ve+Vc (0.5pts)

=Vo=kq 22 (0.25pts)
=Vy= 5kq— (0.5pts)

Exercice 2 (8pts)
On considere comme surface de gauss un cylindre de rayon r et de hauteur h. (0.5pts)

A cause e la symétrie, le champ est radial et constant en tout point de lg surface de
Gauss(0.5pts)

D’aprés le Théoréme de Gauss : @ = [[E.ds = % (0.5pts) /
0

= [JE.ds =2[[E S pase + [| E-dsiar
E L ds pose = [[Erdsigr =0
E Il dsi Donc: @ = ﬂ-?m = [[ E.dsiqt=E. [ dSiat = E-Sia
=@ =E2nrh = M donc E = M (0.5pts)

1- Lechamp electrlque 3 5pts
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1cas T <R dq=2Adl(0.5pts) = Q,, =Al (05pts) donc Ey2nrh=edc == E; =
0

int —
A
Py (0.5pts)

2*™casr>R Qi = 0, + Q, (0.5pts)

dq, = ads (0.25pts) = Qe = 0S = 02mRh (0.5pts) donc Q;,r = Ah + o2mRh (0.25pts)

Ah+02nRh A

oR
Donc E,2nrh = — E, = r— + poee (0.5pts)

2- Le potentiel électrique v(r) en tout point de I’espace 2,5pts

v

E = —gradv (0.5pts) = E = —% donc v = — [ Edr (0.5pts)
1*casr <R

A A dr A
By = 50 =2 V1 = 5 [ 5 (0.25pts)donc vy = 2 Inr + €;(0.5pts)
2" casr=R
_ A, oRr —_* (4r ,ORcdr = (2 4+
E; = 27re, + g1 =2 = 2meg Y T t+ g " T (0.25pts) donc v, = (Zﬂso + So)lnr + C2(0.5pts)

Exercice 3 : 2pts
La capacité équivalente :

| | = | | _ | | | | | |
| | | | = | | | | | |
G | | C (o) Cas Ca
|
1 1 1 1 1 1 1 222 280
C_eq = C_1+C_23+C_4 = E+ﬁ+§ = o0 (OSpts) = Ceq = E‘MF (OSptS)
Exercice 3 : 2pts
La résistance équivalente :
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1 1 1 1,1 2

R2345 = RZ a = % + % = % :>R2345 = 10 Q (OSptS)
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R345=16+4=20 Q (OSptS),

Req:Rl'l' R2345=2+10=12 Q (OSptS)



