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Correction of SW N° 01 Electricity
Part 2: ELECTROSTATICS
Distribution of Charges

Exercise 1 :

- The electric field components dEx and dEy resulting from the charge in the elementary
element of length dy defined by the angle 0.

The elementary electric field dE , at point M, created by the linear charge element dq present
in the element of length dl.

The charge is on the axis (Oy) so dl=dy and dq=Ady y
df = k% 7 &
r

(with r is the distance between the elementary charge dq

v

and the point M) and 1 is directed from dq to the point M. ©
U=cosf T—sinfj

Ady
dEy =k 2 cosf

Ady .
dE =—k—zsm0
r

dq

o Ad
dE =k— i = k—zy(cose T—sinf)) =
r r

y

We have three variables: y, r and 0; we need to choose one variable and write the other two as
a function of this variable

In this case the variable chosen is 0 which varies from « to /2.

Write r and y as functions of 0 m/2.

cosf = % =>r = COZ 5 with « a » is the distance OM and it does not depend on 6.

tg o =g:>y=atg9

=>dy=ad(tg0) = dé

cos?0
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a

( A 7g 0

dEX = k%cose A

a
0520 dEy = k—cos0d6
) coz N a)\
A—=db _ M

dE, = —k cosazﬁ <ind dE, kasmede

\ cos?6

e The Ex and Ey components of the electric field created by the wire (Ay) and its modulus:

The studied load changes or is located from point A, corresponding to angle a, to infinity,
corresponding to angle m/2.

( /2 /2 A
a a
/2 A /2 = A
lEy = | dE,=k=| —sin6de (Ey=k=(cos(n/2) - cosa)
a alg a

A
Ex =k 2 (1 —sina)

A
E, = —k—cosa
a

=

y

R A
>E=k—(1-sina)T—k—cosaj
a a

- 2 2
The modulus of the electric field: |E| = \/(k % (1 —sina)) + (k % cosa)

- The expression of the electric field at the point M equidistant from the ends of the wire of
length 2L:
In this case, the angle 0 varies from (-®) to ®.
@ A @
Ex = |_,dEx = k= [_, cosfd L
@ Ao .
Ey = [_,dEy, = —k-[_, sinfdo

Ey = k%(sind) — sin(—®))
=
E, = —k%(— cos @ — (—cos(—P)))

A
Ey = k—(sin® +sin®)
= A a
E, =k—(cos®—cos®) =0
a



U.Y: 2025/2026

University of Tlemcen
1% year LMD-M and MI

Faculty of Sciences
Department of Mathematics

o A
=sFE = Zkasincbf

When symmetrical about the (Ox) axis, the electric field will have a single component along
the x-axis, the other component being zero.

L E = 2k —L I, r=VIL% + a?

. L
sindg =-= SO
r VLZ+a? avVL?+a?

- The electric field for an infinite wire

In this case 0 varies from (-rt/2) to /2

( /2 /2
| Ex = J dEy = k— cosfdo
4 —1/2 a —1/2
/2 A /2
LEy = f dE, = —k=|  sin6do
a
—-m/2 —-1/2

Ey = k%(sin /2 — sin(—m/2))
E, = —k%(— cosm/2 + cos(—m/2))
A
Ey = ka (sinm/2+sinm/2)

=z A
E, = ka(cos m/2—cosm/2) =0

SE=2k-1

Q>

Exercise 2:

1- Electrostatic field We're looking for the elementary field (cTE) created by the
Charge element dq present in the element of length dl.

We are looking for the elementary field dE created by the charge element dq present in
the element of length dl. (dg=Adl)

— kdq_,:>_>_ kAdl 05 — sing
= —RZ_I_xZ(cos 1 —sinf7j)

According to the relationship of Pitagorth : a?>=R?*+x> and 1= cos871 — sinfj

3
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We have symmetry with respect to the axis (Ox), so the electric field has a single component
Ex, (Ey=0) and cosf = g - __*

VR 42
kA . :
So dE, = mﬁ dl = dE, = kA (szxz)%dl, (There is a single variable (1) and x and
R are constant with respect to 1).
E, = kA—2— [7™dl = kA—%— 2nR with k=1/(47zo)
(R?+x2)2 (R?+x2)2
So E = A xR 3
280 (R24x2)2
2- Electrostatic Potentiel :
= - av . - d_V
E =—gradV = —alﬁE ==
AR 1 2X
V=—jde————j dx
280 2 (R? + x2)2
Un'l'l UI
f U,Un:n+1 pour f U:an
R+x)7" (R2ax?)Z
—_p2 20— ' — — —
U=R* + x“ ;n=-3/2, U’=2x so _73‘”1 _71 T
- JEd _ /’lRl( -2 )
B AN o
AR 1
So V= 2—80 RZ1x2



