Naine: Solokinss

Exam #2
Physics 248
March 24, 2004

Each problem is worth 25 points

Problem Scnre_




1. For soma unknown potential 1), vou are given that the wavelunetion for a particulas
energy eigenstate & W(z) = dyr exp(—r? (207}, You are relieved to discover in your
favarite integeal table that [7 =™ cop(—o*)ir = 71350 ..« (In = 1)/2"
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I5 (b) Calculate {r) and (%) for the wavefunction W(z).
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2. The figure below shows the poteatial energy 1{z) for a particle

8] (20 pts) Assuming that the two lowest energy eigenstates have r.m-:rgir:s a5 labeled,
plot the wavefunctions for these two states, using the dotted lives as the zeso levels
for the wavefunetions, Mark the classical turning points,
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(k) 5 pts) On the praph, mark vour best guess for the pesition of () for both of
thesa wavefunctions, and explain the logic behind vour decisions
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3. Two very long lines of langth L and charge £ are o distance J apart, as shown.
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ta) Use Gauss's Law to find the electric febd due to the positively chiarged line at the
positian of the pegatively charged Line.
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{b) Caleulate the force on the negatively charged line.
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4. A set of 4 positive rh:nrglﬂlr:; ghown, located at the corners of & cube of side a.

{a} Draw the electric field lines for this configuration. Use 4 lines per charge.
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(k) A dipabe of moment p sits at position I that lies halfway between the two charges
on the right. It is oriented vertically on the page. Find the magnitude of the
torqua on the dipele. What direction will it ratate’
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