Problem 1
a.

vV x Ey # 0 (not static field)

V x Ey = 0 (static field)

b.

p=— [ E-dl

= _(f(((;b?g;) E.dx + f((;ib%o)) E,dy + f((;yyoz)) E,dz)
= —k(xy? + yz2)

Problem 2

a.

W =& [|EPd*r

= s%r f;o |4;T—2"'|2r2 sin 0dOdodr
=812 R302

b.

As R decreases, W also decreases
c.

use Gauss’s Law

Am2 By, = 4dm(37r°p)

Anr
= F;, = 3 £

Arr2Eoyy = 471'(%7TR3[))

47 R?
= Eout = T3,2 £

-1
W =3
_ 162 2p5
= TR

Problem 3



§.(E)-o = 4x [ [ kr—"r?sin 0drdode

=

Arr2 Eyyy = 1672 fOR r2 sin drdfde
_ 4k —-n
Eout - mRZ)’

472 By = Am [ for kr—"t2dr

By, = ;flflrlfn

(n > 3diverge)
W =& [|E]Pd*F

27,2 R _ _
= LB Rty 4 [ RO L]

where
S paangy = B2 iy < 52
if n > 5/2 = diverge

and
f;o R672n7%dr — R572n

- 16ﬂ2k2R572n
#W—mforn<5/2
Problem 4

W=—pEr=2FxE=pxE
AW = (—pE cosf) — (—pE cos0)

=pE(1 — cos?)



