Tutorial 4 Solutions Fourier Transform

04 January 2022 18:01

1. *If ¢(k) =
a normalization factor to be found.

(a) Find the Fourier transform for ¢(k)

A(a — |k|), |k| < a, and 0 elsewhere. Where a is a positive parameter and A is

—

(b) Calculate the uncertainties Az and Ap and check whether they satisfy the uncertainty

principle.
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A wave packet is of the form f(z) = cos (%) (for—m <z <m) and f(z)=0 elsewhere
a) Plot f(z) versus z.

b) Calculate the Fourier transform of f(x), i.e. @: [ f(x)e *2dx ?

c) At what value of k, |g(k)| attains its maximum value?

d) Calculate the value(s) of k where the function g(k) has its first zero.

e) Considering the first zero(s) of both the functions f(z) and g(k) to define their spreads
i.e. Az and Ak), calculate the uncertainty product Az.Ak.
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3. *A wave function ¥ (z) is defined such that ¢(z) = /2/Lsin(mz/L) for 0 < x < L and (W) = o\(k) c:\kv\ 4k
Y (x) = 0 otherwise. = ‘/(\7 __é
(a) Writing ¢¥(z) = [ a(k)e™**dk, find a(k). /C(_( )) o J_

(b) What is the amplitude of the plane wave of wavelength L constituting ¢ (z) 7
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