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Modern Physics
{1999.5.2)

A gquantum-mechanical system in the absence of perturbations can exist in either of twe states
| or 2 with energies E; and E; Suppose that it is acted upon by a time independent

0 Vv
perturbation V =( '1). If at time t = 0, the system is in state 1, determine the

V, 0
amnplitudes For finding the systent in either state at any later time. (Hint: The Hamiltonian is
Hermitian.)

m
—w*x? forx >0

Consider the one-dimensional Schrodinger equation with V{x) = Find

+ oo, forx < {.

the energy cigen-values.

An electron is contained inside a sphere of radius R. What is the pressare P exerted on the
surface of the sphere, if the electron is in the lowest energy state. {Hint: the lowest state is one
of the $-polarized states and consider the spherical symmetry }

Consider a particle  in  one-dimension. The wave function is given by

Acos—— e ® forldsal2
Fod

0, forlxlza/2
and p* for the particle associated with this wave function.

P(x) = . Please evaluate the expectation values of x, p, x°,

1
(E-E,) +thy 72)
has a peak at £, . Find (&) the characteristic width of AE and the mean lifetime of the state.
{b) Can you obtain the resull of the Heisenberg uncertainty relation from the above values?

The probability of finding a particle at energy F is _li‘g“i == = . Which
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