a) Find the ca\oac‘n‘tj Eer lenﬂ’rh

Assuw\e_. \/U Detuween PLOOLQS - Neo V\eed ‘Lo
‘% COmmeo+ Vo Cl\/\cl the CJ/\C«SPE, own Cx PLQ‘{'Q___)
gssome Qa = Q4 o elecd ret ) redial sﬂw«mdv—/

b §>6-c&%

— v P a, = O-= M“b
\/o - \/\0"\/@ - f
(ON
A )
— QA
E () = " Zve r
S d 5 |
¢ 2w O e [ Lew\?){'\/l ok C\/Lu/zcie\r

A C(AO\@ pef L@,mj(\n

L > &



.
\Wo |
N
Cagoc Souce-

||

(f

S (@) W (5)]
21T

S (F) (S
ITE o

(&) - W (%




b) Find equivalent charﬁes
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outer metal surface at r = a and inner metal surkace atr = b carry charﬁe of
maﬁn‘\mo\e @), These are £ree charﬁes. \0 c&l'\no\r'\cal coordinates
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for our E above this will 3’\ve %3 = O

s0, we have no bulk equivalent charﬁes between the ctjl'\no\r'\cal rmetal plates, but the
dielectric ctjl'\no\ers Will carey equivalent bound charﬁes at their surkaces:
But the outer cgl‘mo\er with €, hos noue_ ) as thewe. P =0

Pp. D-€F =0 For dcr <n
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stum‘\nﬁ €, > € _ we see that the equivalent induced charge on the surface
of the inner dielectric ‘reduces’ the charge on the inner metal ctjl'\no\er and
acts similariy for the outer metal ctjl'\no\er, but with a charﬁe on the dielectric
surkace at r = d.



Q) ManYy ways possible, lets try one & bit different to what will be in problem 2
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C decreases as b increases. \, kept constant (less charﬂe needed). Total energy (@
per length decreases. Seen like a repulsive Lorcel The boundary condition matters!

Problem 2

Unikorm charﬁe distribution g total charﬁe Q
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when we pull the hemispheres apart just & finy bit we add the field in the 93P
to the set ug consider evertj’rh\nﬁ else unchanﬁeo\. Then we are ao\o\‘\nﬁ a_culinder
to the sehere with a field E
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but the chanﬁe in the electrostatic energy will be
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as we need the chanﬁe in the €ield both inside and outside the sphere
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The system is an isolated charge distrisution (closed system) with no energy
from the outside., The mechanical work done by the system dw would be

dw = Ty d2. This work is done at the expense of the electrostatic energy of the
systern > dw, = - fQo dz --> repulsive force

\€ & conductor is held at a constant voltage we are o\eal‘\nﬁ with an open system.
Cha,rﬁes can then fow in and out of it o\ur‘mﬁ a variation of distances and we have
to chanﬁe the formulation. See Andrew Zwanquill pages 444 - 148, and David K, Chenﬁ
Paﬁes 123 - 4126.



