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Face-To-Face Test

Let be two concentric spheres with center O and respective radii Ri and R2 such that Ri< Ra.
The sphere of radius Ri is surface-loaded with density 6. The second of radius R carries a
surface distribution of density ¢".

1- Using GAUSS' theorem find the expression of the electrostatic field E(r) outside the
system.

2- Deduce the expression of the electric potential V/(r) outside the system.

3- Tracer I’allure de E(r) et V(1).
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Correction of Test:

The Gaussian surface is a sphere with center O and radius r. For reasons of symmetry, the
field is radial and constant at any point on the Gaussian surface.
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1- The electrostatic field E3(r):.
We have 2 cases

3" case r >R,

Qine = Q1 + Q, with Q; = g4nR? and dq, = o'ds = Q, = o'4R>

SO Qin¢ = 04TR? + ¢'4mR5

04TR? + 014TR?
and E, = 17T
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then E; = or? T eor?
The electrostatic potential V3(r).
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3"case r >R,
E, = aRi-;—gc;lR% = vy = — GR%:OUIR% f% _ 04ng:rmR§ +C

Infinite potential (r —0) v=0so0 lim,_, v =10
Then C3=0
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