
\1:\. Review problem. An isolatcd coppcr sphcrc of radiIIs
5.00 Ull, illilially IInchar~cd, is illuminated by llltra\;olet

light of wavdcngth 200 nm. What charge will the photo·
dectric efTec! indllcc 011 the sphcre? The work fll/lction
I()I' coppcr is 4.70 eV.
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@JA ti'cc •.I•.ctron has a wan: function

ifI{x) = AI"(:'dX)' IO'''x)

where x is in metns. Find (a) it.~ de Broglje wa\'eleugth.
(b) its IIIOlllelHlIlII. alld (e) ils kiuctic euergy in eleClrou\'olL~.
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I J. A photoJl \\~Ih wavelcng-Ih A is al)Sorbed by an e!eclroJl COJl­
nJlcd lo a box. As a result, Ihe e!eurol1 Il10VCS from stale

II = 1 to 11 = 4. (a) Find Ihe leJlglh of Ihe box. (b) What is
the wa\'elength of Ihe photoJl emillt'd iJl the lI~lIIsitioJl of
thai elt'ClroJl from the state II = 4 lo the state Il = ~?
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62. Panicles illcident fnHn the left al'(' cOllfiunted with a step in
POIl:lllial elle1').,'Yshmn1 iII Fi!,Ture 1'2H.62. (.ocrted at x = O.

the slep has a hciglll lJ. Thc panicles have ene!").,')'I:' > U.

Classirafly. wc wOllld expert all thc panicles to cOlltinlle on.

althollgh I\;th redllccd speed. According to qllanlllm me­
rhanies. a fi~H'lion of the particles are rdkcted al Ihe har­
J'in. (a) pf'O\'e that Ihe rdlenion codficient H fi)!' this Gl~e is

where k, = 277/ Ål and k2 = 271/ Å2 are the wan' Jllllllhers

f()r the incident alld transmitted particles. I'roceed as f(.I­
!ows. Show that the wave funetion 1/11 = Ar,k]" + BI,-ik]x sal­

isties the Schri',dinger eguation in region ]. Ii)r x < O.

Here Ar,k]X represents the incident heal1l and Br-ik,x rep­
reserlls the reflected panieles. Show that 1/12 = r:plk"x salis­
fies the Schri',dinger equation in regioll 'l, fl)!' x> O.

Impose the boumlar)' condilions 1/1, = 1/12 and 111/"/ dx =
d1/J2Idx at x = O t<>lind lhe relationship hetween N and :\.
Then e\~\luate R = B2/ :\2. (b) A partiell' lhal has kinelie
ener!,')' E = 7.00 eV is incident from a region where the
potential ener!,'Y is zero ont<> one in ",hieh U = :i.OO eV.
Find iL~probabilit)' of being refJccted and ils prohabililY of
being transmitted.
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U I. The ground-state wave function fl)!' a hydrogen atom is

where r is the radial coordinate of the e1ectron and (lo is

the Bohr radius. (a) Show thaI the wave function as given

is normalized. (b) Find the probability of]ocating the elec­
tron betwecn fl == (l()/~ and f2 == 3n()/~.

6

Q

o
~\~\'l.L,.tT('"Ld. :::.1

A-

l L( a "
- r \ - ~o ) e..

6

\ ('0t -2. r/do " lO<>L.rdr~ A - L L e '~rJ

o

\ I
\'"\0 i \I\A(1l, r o 1">--J

- J

A-~
o-\-() +

\

?:.C\al L ~C\bl -t( "0) -Lrla.-I

--I - L>r /0.0 "l...'\.. -<L ~
:::- '\ ,,- L e- J

Cto / f..

a.o-00 Z-

-l ~2
-!r/d.o-~

e..
..,JO

t el.
- '1 Q.o JiJ , -.)­ L

\" (~ L Ld ~".L\~) ~- Y,," ~,-\ -"'t"
('la
Z

I,

bP _ J
T E! = O,ct''1'':\ - O.~-ZJ

3 n - 3
c1.o -;;- e"

L - '3

-(:" J e
-\

e

-(

LP _ c-e"
./



47.\n I'xm1/ple of till' wrrl'.I!}(}fulnlcl' jnillcijJII'. Use Bohr"s modd
of the hydrogen atom to show that when the clectroT!
moves from the state 11 to the state 1/ - I. the frequency of
the emitted light is

( ., 'J ~)

f= 27r"IfI,k,-" _2_11_-_13 'J
. Ii n- (II - 1)-

Show that as 11---> CtO. this expression varies as l j 1/:\ and re­
duces to the classical frequency one expects the atom to

emil. (Sllggl'slion: To calClllate the classical frequel1cy. l10te
that the frequency of revolution is vj27rr. where r is given
by Eg. 11.22.)
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