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Exercise 1:
1°)a) Let us calculate the field EM created at a point M of the axis OY:
The elementary field dE due to an element of length d€ with charge dq = A d{ has the expression
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Here we have three variable r, £ and a and we must choose

only one variable, here we will choose a
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when substituting 72 and  d{ by their values we get:
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We have : cos(a+b) = cos(a)cos(b) — sin(a)sin(b) = -(sin(a)sin(b)-cos(a)cos(b))
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We also know that 1 — cos (a4 + a,) = 2sin? )
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Another method consists of choosing the variable ¢

— Y _ y i = £ = i
COS a = = Neva and sin a T TEer
(dEx _ kA.f.de
) (£2+y?)2
dEy _ kkyd€3
\ (P2+y?)2
( 2d  £.d¢ | —1 1
E,.=kA ——=kA =k7\(—+—)
x fO ({’2+y2)§ WO \/m y
]
2d
2d  d¢ ¢ 2kA d
E,=kA ——=kA —_— =k7\(—>
L7 Vs (€24 y2)7 Y v, yy4di+y?

1)b) Let’s calculate the potential created on a point M on the OY axis
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2)a) Let’s calculate E where M is on the mediating plane of the wire AB
We have QG =0,=qa
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2)b) We now deduce V where M is on the mediating plane of the wire AB
gy = kda _ _kAde
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3)b) Deduce the field E when the wire AB is of infinite length
When the wire AB is of infinite length that mean that o; = ap = -
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Exercise 2:

1) Determination of the field EM created by the disk at point M of the axis OX,
located at a distance x from the center O of the disk:

For reasons of symmetry with respect to the
Ox axis,

the component E,, = 0, consequently the field
E will only admit the component E,,
dE,=dE cos «
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In the end we get: |E =E, = 2ntko (1 — \/R;:-—xz)

1)b) Calculate the potential V created at a point M
dV = k94 _ kods _ koedede _ ane fR ¢ d? _anc|m|
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2) Deduce the field E when the radius R tends toward infinity

When R - o =>E=27Tk0<1— ad >=2nko(1—0)=2nkc
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It is the field of an infinite plane uniformly charged at a surface density ¢ > 0




Exercise 3:
1)a) The electrostatic potential V created in M by the 2 charges
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1)b) Electric field of the dipole
Since V depends only on r and 6 ,we will use polar coordinates to calculate the

components of the electric field
Let the polar reference frame be with center O and base vectors (U, Ug)

E: Er(__])r'l‘EgU)g

And we have E(M) = —grad(V)
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The magnitude of the electric field is:
E= / E.2+Ep* R

E= gx/Bcosze +1




3) Equations of equipotential surfaces:
From the potential equation found previously, we can deduce the equation of
equipotential surfaces:
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Each value of V, corresponds to an equipotential surface located at distance r from O.

Field lines

equipotential




