Problem 2.34
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(1) Continuity of ¢): A+ B=F.
(2) Continuity of ¥' : ik(A — B) = —kF.

=>A+B=—%k(A—B)=>A(1+%k)=—B(1—l—k).
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Although the wave function penetrates into the barrier, it is eventually all reflected.
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Y= Feilz (I > 0) where Kk = I y L= h .
(1) Continuity of¢o: A+ B=F.
(2) Continuity of ' : ik(A — B) =ilF.
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From the diagram, T = P,/P; = |F|*v;/|A|?vi, where P; is the probability of finding the incident particle
in the box corresponding to the time interval dt, and P; is the probability of finding the transmitted
particle in the associated box to the right of the barrier.
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But %= VB (from Eq. 2.98). So T = 5 |zl - Alternatively, from Problem 2.19:
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Problem 2.35
(a)

[ Ae'kr + Be—ikT (z < 0) __ V2mE V2m(E + V)
d)(i) e {Feil:r: (;L‘ > 0) where k = h N [ T

Continuity of v = A+ B=F
Continuity of ¢/ = ik(A — B) =ilF

A+B=§(A—B); A(l—%)z—B(l-l-E); §=—(;m)



B

ne B = () - (EER )

C(YERE-) (YL [T
\WI+3+1/ \2+1) '

\VI+W/E+1)

(b) The cliff is two-dimensional, and even if we pretend the car drops straight down, the potential as a function
of distance along the (crooked, but now one-dimensional) path is —mgx (with = the vertical coordinate),

as shown.

(c) Here Vj/E =12/4 = 3, the same as in part (a), so R =1/9, and hence T =|8/9 = 0.8889.

Problem 2.42
Everything in Section 2.3.2 still applies, except that there is an additional boundary condition: /(0) = 0. This
eliminates all the even solutions (n = 0,2,4,...), leaving only the odd solutions. So

E, = (n+%) hw, n=1,3,5,....

Problem 2.51
(a) Figure at top of next page.
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(b) % = —Aasech(ax) tanh(ax); lfiﬁo = —Aa® [~ sech(ax) tanh?(ax) + sech(ax) sechz(az)] "
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which represents a transmitted wave.

As r — 400, tanhar — +1, so | Yy(z) — A <lk — a) ke
ik+a

—ik —a ik —a
- (—ik+a) (ik+a> =[]

ik — a|?
ik+a

[R=0] T=




