PH 451: Capstone in Quantum Mechanics

Homework 4
Due 2/1/08

1. (Griffiths2.13) A paticlein the hamonic oillator potentia starts out in the state

y(x,0)= A[3l//0(x)+ 4‘/’1(x)]

8 FindA.

2

b) Construct / (x,¢) and|y (x,z)| .

¢) Find (x) and(p). Check that Ehrenfest's theorem (Eqn. 1.38 Griffiths) holdsfor this
case.

d) If youmeasured theenergy of this particle, wha values might you get, and with what
probabilities?

2. (Griffiths2.41) A paticlein the hamonic otillator potentia starts out in the state
2 mow ,
l//(x,O) = A[l -2, /mwa} e 2
for some congant A.

a) What istheexpectation vaue of the energy?
b) At somelater time T thewave functionis

2
w(xT)= B{1+ 2,/%4 e

for somecongant B. What is the smallest possible vaue of T?

3. (Griffiths 3.34) A harmonic ocillator isin a state such tha measurement of the energy
would yidd either 7w/2 or3n! /2, with equa probability. What is thelargest possible
vaueof (p) insuchastate? If it assumes this maxima vaueat timet = 0, wha isy (x,7) ?



