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** MAKEUP CLASS ON TUESDAY NOVEMBER 3rd, 10:30AM, SMITH 1005
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PHYSICS 631 : SET # 7 Due 26th October, 2009

1.(5pts.)
Griffiths Prob. 2.41

Hints for (a) : Rewrite ¥(z,0) using & = \/@ and expand (1 — 2¢)%. By staring at
Griffiths eq.[2.85] and Table 2.1, you should be able to write W(x, 0) as a superposition
of ¢g, ¢1 and ¢y by inspection and without doing any integrals. Match coefficients of
each power of &.

Hints for (b) : If U(z,0) = copo+c1¢1+ oo then show that U(x,t) = [some phase] x
[codo + c11€™ + codre™!]. What must the time ¢ be so that the (1 — 2£)? factor
inside ¥ flips to (1 + 2£)2?

2.(5pts.)

Griffiths Prob. 2.21

In (b) it may be useful to first rewrite e in terms of cos and sin and exploit the
symmetry properties of the cosine and sine functions.

—ikx

PHYSICS 631 : SET # 8 Due 29th October, 2009

1.(10pts.)

In class we discussed the »
“Stationary Gaussian Wave Packet” : W(z,t =0) = (2?“) M gmaa?

In this problem you are asked to look at the

1/4 ,
“Traveling Gaussian” : U(z,t =0) = (2?“) / o—aa? gikow

(a) What is the Fourier transform of ¥ (z,t =0) ?
(b) Show that at arbitrary time ¢,

1/4
\I/(x,t) = (2_@) # e—k3/4a e[—a(m—iko/Qa)Q/(l—l-it/T)}
& 14t/

with 7 = S

(cont’d on other side)



What is |¥(x,)|> ? Compare with the stationary Gaussian case and argue that
the center of the Gaussian is now moving with “velocity” vy = hmﬁ What is happening
to the height and the width of the Gaussian as ¢ increases?

(c) What are < & > and < p > at arbitrary time ? For < & > useful to shift
integration variable from x to y = x — vpt. For < p > use a handy relation between
< p > and < £ > that we’ve encountered in the past. Is < p > what you expect it
to be 7 Does it depend on t ?



