10. ELECTROSTATICS: Work in the electrostatic field and the Gauss’ law - answers

10.1.a) W =Eqx; b)W =0; c)W = Egxcosa
kq(v2-2
102.w =522 10,1 g,

103.W =k (|QB||QC| + lacllgal |QA||QB|)

IBC| |cAl |AB|
. R 1 e? ke? 1ke?
10.4.in non-relativistic case: v = — Ep=——, E.=—5—
4mey MR R 2 R
2ke?
10.5.v =
rme,
k 2
10.6. W = X<
2R
£oSV?
10.7. W = Oz_d; W' =eW

10.8. mass will decrease

10.9. If R — sphere, ball radius and r — distance from center then:

a) sphere: outside E = "—f; V= k—Q; inside E=0; V = k—Q;
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b) conducting ball: outside E = = V= - inside E=0; V= Y (prove it!);
c) non-conducting ball: outside E = k—g; V= k—Q; inside E = k—gr; V= k—Q(B —r?);
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10.15. from left to right: E, = E(—|al| + loy| = losl) ; Ep = E(lall + |a,| — |os]) = 0;
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Ec = E(Wﬂ — ozl = lo3l); Ep = E(lcll — lo,| + los])

10.16.* E = 2o = const; using vectors: E = Lo 5
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