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1. here 1i identity matrix is the Pauli matrix. Show that Pisa
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Check whether the matrix A is unitary. Fiudlhcﬁgm#ﬂuuamdmspmdm\!nmﬂm
eigenvectors of A.
(a) For a particle with Hamiltonian
H=E£ +V(z)
evaluate the commutator [, ..F?]. 3 | i3
3. (b) Consider the normalized wave function
30
Y(@) = | g 2L —3), 0<z< L .

Given that the momentum operator is fiz = —ihJL, calculate the expectation value of i

(3) A beam of spin ¥ particles initially prepared in the state [+z) is passed through two
Stern-Gerlach apparatus. In the first case the order of measurements is S:— S. while in the
4. second case the order is S; — S,. In both cases only the +//2 output beam is selected at each
stage. Calculate the final fraction of particles in each case and comment on the result.

1’ (b) Obtain the equation governing the stationary state of a quanfum mechanical system.
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A proton of mass m, is confined in a 1D infinite potential well of length L. Derive the \ k'x \
expression for energy eigenvalues E, and the cnergy level spacing AE, = Eq4 — En U \ t

5 the proton is replaced by a helium atom of mass mu=4m,, and box length is reduced o L2, | 10 3 | BL3
determine mathematically how the energy eigenvalues and the energy level spacing compare \ \

with those of the original system.
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