
P'FIYS 4,073 - Quant;unr Mectranics.- T<rst 1 - .Fall 12010

All prlblernrs &r'o worth 25 trrornts. Turn in solutions to lbur cl- tlr,: six p,roblerns tr:) br: gt'irclccl. l1 yc,u tut:n itr

l . n . r r e t h z r t t f b u u s o ] u t , i o n s , I w i l 1 g r a d e t h e f r s t f b u r . Y o r r a r e a l l o t u : l c i [ t l < i r ' t i 1 l t l r r e - l r a l f r ; , 1 ' a 1 , e l s t . s o [ r , l , . i l l
] i r s t t w o 1 l t ' o b l t l r t t s t t L r t t e d i t r a s 1 ' } r e f r . s t } r a , f - L

1 l \  pa,r:1ir. : le i . .r  i t t  t lne init ial  stzrte rp'(r; ,0) .= -r lexp(-ar) f i tr  r  > 0 zrtrd qt '  :0 foI 'r ;  .1 0. Cl<trrpute the
probabr. l i ty of l i rrdirrg the pi lr t icle ir  t l t , :  region 0 ( r z-7f c,: , .

2 -t'he initial sbate of a ,ltrrl,icle of rnas..i m ir an i.afinite squ:Ir€l ',rrell ir.; r/ (2,0) :. 
i.i,lr 

(,r-) 
,;.)Vr,tr(t') ri'here

t;
95r,:  ^r l ls in(:ntrrf ,z).  Note, this ini t , ial  st,ate is; already r: t txtn:r l iz,rd. Compttte the w:rve ft tutrt ion:l^s a

function. o[t irne, t !(r, t , ' .1 Crtmpute the expectat ion value ol-,r ; .  ( ;n j , .  zuj a futt t ; t ic-rn ol t i rne.

3 t 'he init ; ial  sbate of a part icle in a.n inf ini te square n'el l  lLrat exben<.ls { i 'onr 0 to a ts l(r , t))  =,. ,  Asin(trr la)

{br 0 < L; 1 uf 2 an(: l  zcr 'o othcrwisc. (Jornputc t lrc pro}rabi l i ty o1' lLrLdiug lhc part iclc irr  t l t t :  grourrd st;ate

ancl t,her ltrobairilitv of finrlir:rg the p,arbicle in the hrsl excilecl stabr:.

4 
-l'he 

wavefunctiorL of a particle of rn.ass m is t1t(r.0) : ,4sitr(zr:r1'rlr) for 0 < x' .,, b trntl ztrlo rtthet'n'ise.

Chc'ck t,he unct:rtzrinty rl.llation for 1,his state.

5 11. par"t ir : le is direr:ted:rt  rr f ini te step poterntial 'where

v @ ) : { u , i i ; i  l 3
Clzllcula,bt: the reflecrtion coe:fficient fior:n bhr: time inclepenr:Lenb Schr,rr:l irtger equaLii.rtt i;horvirtg all stel;s for

t,hr:' L- )' Vir case.

6 l \ , Iodel  the h1'c l rog;en : r , tonl  as a f i :n i te one-dimensional  rvel :  o l  u id l , l r  a:1x 1( l  r0nt .  l ,w<.r  Boirr  I 'adi i .  The

I+orrncl-sbate enerrgy of  hyr l rogen is E0 :  1 l i .6eV wi th 1eV'  =-  1.( i02 . ,< 1J 
- lsJ.  

lJs i t rg t l ie  l ]o l r r  nLodel  th is

lnearrs t le pobr:nt ia l  energv of  hvdrogen.V :  - -Vt :  - -27.2t iV.  Cloniput , :  the lo 'wr:st  e l te l 'g \ /  t l ,ot ln( l  s ta l ;e for

t,hr:, ele<:tron in this well. How ntany total bound states does tlLe'rveil ltzrve'/ Note yott w'i l l not rreerl Es. that,

wiu; jusl, nre thinkinq alottd.
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