Problem 3.23 Solve Laplace's equaltion by separation of variables in cylindrical coordinates,
assuming there is no dependence on z (cylindrical symmetry). [Make sure you find aff solutions
to the radial equation; in particular, your result must accommodate the case of an infinite Line

charge, for which (of course) we already know the answer.]
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Problem 3.24 Find the potential outside an infinitely long metal pipe, of radius K, placedat
right angles to an othcrwise uniform electric ficld Eg. Find the surface charge induced on the

pipe. [Use your result from Prob. 3.23.] o
L TET o . e &Az_guff{/ R o
Tlr_touductias pips 1r aun Sseaspotont e~
For oo Frpgpe V= Lyt o~ T E

(i) (52p) = - £ oS0 @

() W (3w fot Y ($=R) =0
Wo pnd 1 Jé% W 50’14‘15/4’/? prﬁéuo 4 {_/f‘a/p}é;’\

w

QZ ¥A«/ Z‘L’ﬂ/_ﬁ Ly oa w %/Ikalﬁ')’ﬂa./(apfa/r/h@@! @éM
V= ChS+ D+ Z (A 5;’”£c%w-0’m MZ)
K=

(Mﬁ/ 0 -0 J/CMQ Y =0 2t f’/e - ke %%5,,%/ s pos
d =0 pocue yf Fe opjputelin Yoo E eld - vo Sine

/4u/ Fr w/ﬁf (yavt wasbe L, K=/ Ione V~ coo

So V - /015 + f% )(’Mg Whs /(Mé/)i/q?;{é—‘ﬁc—“‘

pam————_

et

BC (1) V(s:0)=0 =(aR+ % )om@ » ar® = -4
B ()

V(s7"R )= (as+ L)o@ = accooP=-L, S o0
a = 'Eo - !) =+L

ey,




!

19.
6-19. In the carly days of nuclear physics before the neutron was discovered, it

thought that the nucleus contained only electrons and protoms. If we consider
nucleus to be a one-dimensional infinite well with L = 10 fm and ignore relati
compute the ground-state energy for (a) an electron and (b) a proton in the n
(¢) Compute the encrgy difference between the ground state and the first excited
for each particle. (Differences between energy levels in nuclei are found to be i
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of the order of 1 MeV)
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_ !'[-hems 7 " eus of the hydrogen isotope 2H) is 1.88 GeV/c2.
M@Ieepmust whosc width is 2 X 107'% m if there are two
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Substituting values of k and « from abow Equauon 641 can also be written as
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Considering the odd solutions in the well, $i(x) = A, sin kx, an equivalent discussion N R
leads to the condition that 5@
o X \&"r T
—cotka = — 6-43
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Though tedious to solve analytically, the solutions to these transcendental equations W (&‘5 —
can be readily found graphically. The solutions are those points where the graphs of N
Fig. 6-14 Graphical solu- ~
tar;;c: tions of Equations 6-41 and
6-43. Two different curves of -
o/k are shown, each corre-
sponding to a different value _
of V. The value of ¥, in each
case is given by the value of
ka where a/k = 0, indicated
by the small arrows. For
example, the top a/k curve -
has o/k = O for ka = 2.75w,
or (2mVy)ath = 2.75w. —_—
Allowed values of E are those
given by the values of ka —
at the intersections of the
ct/k and tan ka and o/k and ___5:
—cot ka curves. ’
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