A thin conductive wire of infinite lenght is charged with
a linear charge distribution lambda = 1 uC/cm and
lays on the Y axis.

An half ring of negligible thickness and radius R = 5 cm
Is soldered to the wire is depicted in figure. The origin
of the XYZ reference frame is centered in the center of
the ring (see figure) .

) Calculate the electric field at a distance Z0 from the
XY plane ( suggestion : use the superposition principle

)

1) A negative charge of 1uC is then placed at the center
of the ring. Calculate the electric field in the same
position Z0.

lii) Calculate the electric potential in the same position
Z0 and explain the result.
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| use the superposition principle to calculate the total
electric field. The electric field generated by the wire is
carried out by the Gauss law ( cylindrical symmetry ),
and the contribution of the half ring by direct
Integration.
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Let's start from the electric field generated by the wire
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This was just the electric field generated by the wire.
let's now calculate the field generated by the half ring..
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Jr . the infinitesimal contribution dE
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We now project the vector dE along the Z axis and on
the XY plane
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Now we have to integrate dEx, dEy, and dEz. let's start
from dEz

/\F\fo DH
= JE = __I__.""‘“
E, Y : gﬂfzﬁd+ﬁﬂyi




p
£ o= iz, do. Az,
22_‘ —_____' z 42/ \r_ f = 22/
q‘”f. (fé_rp\)l 4“'(‘86-1'?\)2
</
NosTi7uIRe | Vacor) NJAERIC
"‘/zo /2 ‘C_,T
_f M ¢ oS
E - G“;"‘ B g ) L /2 kf
Py 3 q‘lT((: (zolﬁ)
—-—r.“/a_ _.ll/z T/Q
- - | >R 3 Lo&‘f O[f
L (Zozfﬁl)/ﬁ
| =/
T'/,(
R r,..\;
- ~ 3
4\I C. (ZOZ ; R'C)/Q | -_‘.'_A
1 R
e ¥ (Zozfﬁt)%



gk T4

E\ = 0(6/ = - K G‘Ex\/ 5"'«70

/
- _7/2 "TT/2
The sine function Is odd, so its integral from *I =7 ”/2
Is equalto 0 2
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