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Integrating the second term in the first integral by parts, and using the fact that the wave
fimetion vanishes at infinity,

% = ﬁ f (P T*)(pT) + pU*(p*T)] dr + % f [(VE)(pT) — T (pVT)] dr

The first integrand (p20*)(p¥) + pU*(p*T) can be written as p [(pU*)(pl)], which makes
it a perfect differntial that integrates to 0. We are then left with

@ = +2 [[VI)pw) - (V)] dr

Using the c¢hain rule for the operation of p on VU,

VU = (V)T + V(pl) = E%w +Vpy
Since V(x) is a just a function of 2, its order in the integrand doesn’t matter. Therefore,
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This has no eilect on the expectation value of a dvnamical variable. since the extra phase factor. being inde-
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pendent of . cancels out in L2q. 1.30.
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(a)

= |AJ? / (a® — .rr")zd;r = 2|A)? / (¢! = 2a%c* + 2')dr = 2| AP |a'r -
Jo

16a®

5 5 2 boa 15
= 2|A|*w” (1 -3 - l) = %a"|,‘i|2. so|A= v -

(b) ‘
(.r):[ o)W dr =[0.] (Odd integraud.)

) = iAQ / (a* - 2?) %(rﬁ —2?)dr = {Odd integrand.)
i), dda

-2

Since we only know (x) at t = 0 we cannot calenlate d(x) /dt divectly.
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