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You can do the integration using Mathematica if you don’t want to do it by hand.
Type the following line in Mathematica then “Shift + Enter”:

Integrate[x”2 * Exp[—2 * A = x], {x, 0, Infinity}]

You will get 1/443
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Normalization condition:

os) oo) 2 3/2
= = 2 = 2 2 —mox = Zﬂ i
1=(pilo = | loiPax=c?| exp[ e = 28—
mow\1/4 |2mw
~ c=(G%) [
—mwx?
@,(x) = (D + Ex +Fx2)exp[ o ]
Orthogonality conditions:  (@ql@,) =0 & (@1|@,) =0
°° °° 5 —ma)x
0 = (@olez) = %o ‘ppdx = | AMD+Ex+Fx )eXp h
* —mw —mwx?
—ADJ exp dx+AE dx+AFj x2exp " dx

h
_ap [y 4 (L = F=—2D(mw)
maw 2 \mw h



OO

0 ={plpy) = gol p,dx = j Cx(D+ Ex + sz)exp[

—ma)
W+CE] xexp ]dx+CF

—CE—— = =
2 ma)

—ma)x

Normalization condition:
2

© 5 «© s —MmwXx
1 =A{p2lpz) = lp2|°dx =| (D +Fx*)%exp 5 dx
, [~ —Mmwx? © —Mmwx? , (° . —Mmwx?
=D f exp dx+ZDFf xX“exp dx+Fj x*exp
o h o h o h
3/2 5/2
Th m( h 3V h mao
- p2 |/ 4 o YE( P + F2 VT Recall F = —2D (—)
mao 2 \mw 4 \mw h
1
. Th _imwz __\/i maw-y 5/4
= 2D — = D_\/E(_nh) and F = n1/4( ” )




—Mmaowx?> mow~1/4 [2mw
d —_— 1 - — —_—
(d) @1 (x) Cxexp[ o7 with C (nh) >
2 2 A2
p 1 h* 0 1
H=t 22,2 __"_ L 2.2
2m+2mwx 2m0x2+2mwx

2mox? 2 2h
h? 072 —Mmwx? 1, —Mmwx?
_ _%W{Cxexp[ R }+§mw b Cxexp[ T
A’ ( 3mw  mfw® | —mwx?
:_Zm{_ P x + 72 x}Cexp[ T ]
1, —mwx?
+§ma) b Cexp[ T ]
3hw —mwx?
= TCxexp[ T ]
3hw 3hw

:T(pl(X) = El :T




Problem 3
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1st excited state:
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Problem 4: operator approach: MUCH simpler!
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The two initial states can be determined by measuring the position of the particle:

If the measured value of x is around 0.3a then the initial state is 1 ;

If the measured value of x is around 0.7a then the initial state is 5.



