
4/20/07 Homework 4. Due May 3, 2007.

1. Gas. 3.5.

2. Gas. 3.6

3. Gas. 3.9

4. Gas 3.10.

5. Gas. 3.11. Note: there is a typo in the book. It should be ψ(x, 0) = A
(

sin(πx

a
)
)5

.

6. A particle is in a box of size a. Suddenly the box expands to size b > a. What is the

probability that the particle will be found in the groundstate of the new potential?

What is the probability it will be found in the first excited state?

7. A particle of mass m in a box of length L has wavefunction ψ(x, t = 0) = 1
√

2
u1(x) +

1
√

3
u5(x) + 1

√

6
u7(x).

(a) Write out ψ(x, t) (in terms of the un(x)).

(b) What energies can be measured, and with what probabilities? Do these depend

on time?

(c) What is the expectation value of the energy 〈E〉? Does this depend on time?

(d) At time t = t1, the energy is measured. The result of the measurement is the largest

of all the possible energies. What is the wavefunction immediately after the measurement?

(e) What is the wavefunction, as a function of t, for times after t = t1? What energies

can be measured, and with what probabilities, at a later time t2 > t1?

8. Gas. 4.2.

9. Gas. 4.4.

10. A particle of mass m is incident from left (say from x = −∞) to right with a positive

energy E. There is a potential V (x) = −αδ(x), with α > 0. Compute the reflection

and transmission coefficients, as a function of E and E0 ≡ mα2/2h̄2. Verify that

|R|2 + |T |2 = 1. Verify that, in the limit E → ∞, |T |2 → 1 (the particle zooms over

the hole in that limit).

1


