ELEMENTS OF QUANTUM MECHANICS - EXAMPLES CLASS 1

1. ¥(z,t =0) = Nsin(rz/L) for 0 < x < L and zero elsewhere

i) Show that N = \/% . Calculate the probability to find the electron in the interval
0 <z < L/4. Give your answer to 3 sig. figs.

ii) Calculate < 22 >= [ U*2?Udz
iii) Calculate < p? >, and hence calculate kinetic energy < T >=< p? > /2m

iv) Use physical arguments to just write down < p > and < > (or do the integral
and then figure out how you should have known the answer in advance!)

v) (Az)? =< 22 > — < z >% and (Ap)? =< p* > — < p >2 Hence calcu-
late AzAp for this system and relate your answer to the Heisenburg Uncertainty
principle AxAp > h/2

vi) Calculate < xp >= [ U*zpWdz
vii) Calculate < pxr >= [ U*pzUdx
viii) hence show that < zp > — < pzr >=ih

Useful Integrals
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