
PHYS 4073 - Quantum MechaniLcs- Terst 1

AIl problerns are worth 25 points. Turn in solutions to four of the six problerrrs to bc grad.ed. If you turn in
rrrorc tlralr lbur solutiorrs. I lvill gradc thc first fbur. You rr"rc tlllowcri to drop onc-half of a [est, so I wi]l take the
firs1, trvo lproblems turned in as the first half-test and the second trvo probJlcrns turn,:,:cl in :rs thc seconrf half-test.
I{ad a bit of a writer's block on this one.

1  ,A .n in f i n i t csq l ra re rve l l haspo ten t i a l  V  -0  f o r0  (  r  1&an rdV  - x  o the rw isc ,  Cons ide r thccnc rp , v
sl.: ltc immcdia,tcly abovc tite grorrrtt l statr:, thc first, cxcitcd stal,c. Cornprrtc thc cncrgy of t l i is state for an
elect,ron if the well is lOrrrn wide. Write the normalized wavc function of the the state. Sketch the statc.
Clor.uprrte tht: probal;i l i tv of f irrdirrg the eler:t lorr rvil,Lirr r.tf 4 oI the rig;ht sicle ol thc w.rl l.

2 Clonsidcr thc tirnc-dcpcndcnt wave functiot q(r.1,) : 17iAt, ' ;ut . Firr rvhirt Potcnt.it l l  r lt ies this wavc
ftrnction sol!'c thc Schrodingcr cquation if the energy of the systcrn isr /f'l Corrrpute the avcrage rnomentum
o{ ttre state and the uncertainty in t}re momentum. Assume (incorre,:tly) thzlt 4r is rritrrnalize<1.

3 Clonsidcr a firrite rvell rvith er strorrq. but not infinite dcfoct. iu tlrt: r:r:ntcr. T'hc r;otcrrtial is

0 if :t: < -'a

V 0  i f  o < l ; < 0

V t  i f 0 < t :  < u , y ' 4
V ' o  l f o f 4 < r < c t

0  i f e ; > r r ,

Sketch the poterrtia,l. Write thc wave function that solves the ljt:lrrodirrgcr c<lutrtion fur this potential for
t l r e twoc t r scs0  <  E  <  l l  and  - l i r  <  E<0 .  Rcpo r t t heequa t i ons ' youge t l r yap l i l y i r r g th r :  app rop r i a t c
brrurrrl:rry r:orrr,l i t ions for -l{1 < E < 0. Do not solve thc systcrn.

4 ,A, systr-.ni rvith an infinitc s(lllalc rvcll potcntial has t;hr: urrlikcll u'irvc firnc'tit.rtt E(t:,0) -- ,'l r'2. TIrc wc,ll
extends
sl;iLte. Corrrptrte the unccrt:linty in x, o.,..

5 A, partick' is dircctccl a,t a firrit,rr stcp poterrt, ial rvhcrt:

' I ' lrc particlc ha^s crrergy E : 4Vt. Cornputc thc probabil ity o['rc:f le cLiorr. What, is t, lrc rcflcc:Lion probabil i l ,y

If I:t =. V)14'/

6 I,  part i t ;k: is placrrd i l  r .rn in{irr i tc sqlralo rvt: I l  t :xturdirrg f ir l rn 11 .: .  i r '14. i f}re part icle is in t}re state

What energies can be observed with what probability? Compute tlte tinte riepcnclent wa'uc functiorr tr(:u, t).
Dr-rr-L't ignore the sin:J.
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