4. Quantum Mechanics (Fall 2002)
Consider the Hamiltonian

W o
a4l
{a) What is the ground state energy of this Hamiltonian?
b} What is the expectation value of the potential ener _Z22) in the
( po et
ground state?

{c) What is the expectation value of the kinetic energy <—%V2> in the
ground state?

a. This i The Hydrogen-like a}om H“miHm"ﬂ” 2 v

mZe
So Eh'- 7 :Zﬁa = 6?‘5 ho{ﬁ'ﬂ")"f X] E 2*1
2
(ﬂ‘r E.=-&2 or En:“—z—f"mf)
d.n™ Zhn

b. Uje: The virial ml‘?f‘em 'ﬁ)r ﬁﬂ;}fqu ﬂ‘llfﬂ?gq,&'
(V2 =-24T) > E-= (T>+(V>“ (=)
S (I=2E < = —‘_?;f

¢. {P=-FE = mZel

2h5*



