Recitation #3
Quantum 521

1. Prove that if the Hamiltonian is time dependent but [ﬁ[ (t2), H (tl)] =0

exp (;11 /0t ﬂ(t’)dt’)

Hint: for infinitessimal At
U (6 + At,t) = T — iAtH(t) /b = exp (—iAtH(t)/h)
2. Shankar postulates that the momentum operator is
(x| plz) = —ihd' (x — 2')
Use this to find a first order differenial equation for the plane wave state

(x|p) = ¢p(x). Integrate to find ¢,(z) up to a normalization constant.
Determine the normalization constant from (p|p’) =9 (p — p’)



