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a) Find the electric field due to the following volume charge distribution:

~ [ps' /R for 0<+' =R
plr')= L
0 for r'>R

Where " =[r’| and p and R are constants.

b) Using the result of a), find the electric potential for 0<r'<Rand r’>R.



Solution

a)

Due to spherical symmetry. the E field must be of the form E(r)=E(r)r.

By Gauss’s law, with a Gaussian surface centered at the origin and with radms r, we

have E [r}x 4’ e =FE [r g—’l‘ .
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For 0<r<R,.
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In conclusion,

L5 for 0<r<R

T for r>R

b)
The electric potential V(7) (r = (1,0, ) ) is defined as V(r) =— f;f dl, if we set
the zero potential point to be infinity.

By spherical symmetry, V() only depends on r, i.e. V(r, 8, ¢) = V(r), and hence

V(r)=— f; E(r") dr', where r’ is only a dummy variable.
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Forr <R,

V(r) =— frE(r’) dr' = — <fooRE(r’) dr' + frE(r’) dr’)
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Note that V(r » R™) = % = V(- R"),and that E(r) = — 240




