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Expectation value and uncertainty in position. Consider the wavefunction 

de) = AeAlemeol, 

where: A is real and positive. 

(a) Normalize the wavefunction; and sketch the probability density. 

(b) Compute the expectation value of position. 

(c) Compute the uncertainty Az in position. 

(d) Calculate the probability that the particle is found in the region | —ag| < Aw: How does this:compare 

with the result for a Gaussian distribution found in class?



Gaussian in momentum space, 
Calculate the expectation value of p?” (where n is an arbitrary positive integer) for the Gaussian wavefunction 

dp) = (7) e e7Blo=poY” 
T 

using the method discussed in class (differentiation with respect to:a parameter). [Hint: you may find it 
useful to know the definition of the double factorial: N!! = NUN — 2)(N — 4)(N — 6) ---, so for example 
6!! = 48,]


