Homework #6, Problems 13, 33 in chapter 5; and 1, 3,9, 13, 17 in chapter 6

5-13 A canceling wave will be produced when the path length difference between the surface
reflection and the reflection from the nth plane below the surface equals some whole number of

wavelengths plus % As the path length difference between a surface reflection and a reflection

from plane 7 is given by (n)(1.011), we find that a reflection from the 50t plane has a path

difference of 50.54 with the surface reflection, and consequently cancels the surface reflection.
Essentially all waves reflected at & will cancel as the wave reflected from the second plane will
be cancelled by a reflection from the 51% plane and so on.

5-33  From the uncertainty principle, AEAt ~ & Amc*At = h . Therefore,
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6-1 (a) Not acceptable — diverges as x — .

(b) Acceptable.

() Acceptable.

(d) Not acceptable — not a single-valued function.

(e) Not acceptable — the wave is discontinuous (as is the slope).
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This is the gamma ray region of the electromagnetic spectrum.
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(a) Proton in a box of width L =0.200 nm =2x107"" m
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(b) Electron in the same box:
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E,

() The electron has a much higher energy because it is much less massive.

(a) The wavefunctions and probability densities are the same as those shown in the two
lower curves in Figure 6.16 of the text.
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In the above result we used jsinz axdx = g—%sin(Zax) . Therefore,
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= i[2.0 + i(sin 0.37 —sin O.77z)} = i[2.00 +0.0]1=10.200
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(c) P, = 1 sin2 (”—x)dx =l[£—isin(0.47r x)} =i[x—isin(0.47r x)}
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= %{2.0 +(0.798){sin[0.47 (1.5)] —sin[0.47 (3.5)]}} = 0.351
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we find E; =0.377 eV and E, =1.51eV.



