PH-107: Introduction to Quantum Mechanics
Tutorial Sheet 6

* marked problems will be solved in the Wednesday tutorial class

Free particle

1.

*Show that
(x) = A sin(kzx) + B cos(kx)

and
¢($) — Ceikx + De—ikx

are equivalent solutions of TISE of a free particle. A, B, C and D can be complex numbers.

Show that
U(z,t) = Asin(kz — wt) + B cos(kx — wt)

does not obey the time-dependant Schroedinger’s equation for a free particle.

. The wave function for a particle is given by,

Qb(l‘) — Aeikx+B€—ikx

where A and B are real constants. Show that ¢(z)*¢(x) is always a positive quantity.

* A free proton has a wave function given by

\I'(x t) _ Aei(5.02*101190—8:00*101515)
1) =

The coefficient of x is inverse meters, and the coeffcient of ¢ is inverse seconds. Find its

momentum and energy.

. A particle moving in one dimension is in a stationary state whose wave function,

where A and a are real constants.

(a) Is this a physically acceptable wave function? Explain.
(b) Find the magnitude of A so that ¢ (z) is normalized.
(c) Evaluate Az and Ap. Verify that AzAp > h/2.

(d) Find the classically allowed region.



6. * Consider the 1-dimensional wave function of a particle of mass m, given by

where, A,n and x( are real constants.

(a)Find the potential V' (z) for which ¢ (x) is a stationary state (It is known that V(z) —
0asx — 00 ).

(b)What is the energy of the particle in the state ¢ (z) 7



