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Quantum Physics | PHY471, Fall 1999
Homework set 3

Due Monday, 9/20/1999

Please clearly state your assumptions, number the equations and indicate logical connections
between different lines.

1. [2+2 pt] Fourier transform I

a) Find the Fourier trandform of the Dirac Delta“function”.
b) Find the Fourier transform of the function f(x) = C, where C isacongtant for dl vaues of x.

2. [1+1+1+1+3+3pt] Wave packets

Wix,t) = ik J":ir-(k] expli (kx — ws ik
Consider awave packet of the form J2rd,
a) What isthe disperson relaion for this wave packet?
b) What isthe phase velocity of this wave packet?
¢) What isthe group velocity for this wave packet?
d) What isthe classcd veocity of the particle? Compare to the group and phase velocities.

€) Now assume that the disperson relaion isagenerd function i), Expand this function around kO ina
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Taylor series and ignore term of second order and higher. Show that the group velocity is TR dk ,L.e
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that the probability of the wave packet can be written as ke .
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f) Forardaividic paticewith '~ Eik =BT v ot 1 , find the group velocity and compare with
the particle v ocity.

3. [4+2 pt] Gaussian wavepacket

Show how equation (74) in Ohanian chapter 2 follows from equation (73) in Ohanian chapter 2.
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a) Useanexpressonfor == from your integrd table and show that
mip P 2tp VP mx’ +ip, (poht — 2mxk)
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b) Now evauate W(x’ﬂ' :
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