Number (NOT NAME):

Physics 7501 Quantum Mechanics  Fall 2018

Midterm 1

Given: Friday, Oct 5, 2018 Time: 55 minutes Total marks: 40

Problem 1: (15 points) Consider a particle of mass m moving in the potential

V="V, z<0 (W>0)
V =0 z>0 (1)

(a) Suppose a wave with energy F > Vj is incident on the step from the left (i.e., from
the side < 0). Find the incident, reflected and transmitted waves. (10 points)

(b) What is the probability that the incident particles get transmitted to the side = > 0,
and what is the probability that they get reflected back to the side x < 0?7 (5 points)

Solution: (a) On the left we have
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(b) The current from the incoming wave is
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Thus the probability of reflection is
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The transmitted current is
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Thus the probability of transmission is
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Problem 2: (15 points) Consider a delta-function potential
V(z) = —Qd(x)
with @ > 0. Find the bound states in this potential.

Solution: On the left we take

e?”
On the right we take
Ae™
Matching of values gives
B=1
Matching derivatives gives
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There is only one eigenvalue.

Problem 3: (10 points) Consider the wavefunction
Y(x) = Ae~ae”
where a > 0.
(a) Find A.
(b) Find (p?).

[You can use that fzoi_oo dz 22ne—?® — (_8%)" ( E) ]
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Solution: (a) We have
which gives

(b) We have
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