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20204 A particle of mass m s confined in ap ong-dimension box.

Polcnuiat energy inside the box is shown in figore 1.

{a). Please solve the Schridinger equation and find all the
normalized cigenfunctions and the corresponding encrgies.

{by. If the particle is in the ground state, whal is the kineic
energy of the partcle?

(ch. A small perturbation is applicd such that the potential
is shown in [igure 2. Please calculate the First order

energy shift of the ground state. O
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F.2048-0 A spin-,‘/ﬁ particle of mase m (s in a throe-dimension

. . ko "
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{a). Please find the energies and depeneracies of the
ground state, and the 1st and 2nd excited states.

{b}, Show whether £ and £ commute with Hamiltonian,
(L is the orbital angular momentum and I, its z-component.)

(¢). What are the possible expectation values of £ and L
of the Ist and 2nd excited states?

{Hint: consider the degeneracy found in (a).)

(dy. Let ¢(x v.7) denote the single-particle ground stale
spatial wavefunction and ¥, {y.) denotc spin-up (down)
state. Another identical particle is put in this potental
Neglect the interaction between the particles. What 15 the
two-particle wavefunction (spatial coordipate plus spin
coordinate) of the lowest total energy of the sysiem?
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4054} (a). Show thal for two hermitian operators, A and 8, the
product AE is hermitian if the twa operators commute,
(b} Ciiven a hermitian operator A, show that -{ )?U-

(ti. Explain why all measurable physical guantities are
hermitian  operators,
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{a). exchange energy (h). ZLeeman cifecty

{c}. Hund's tuolcs {d}. Fermi {Golden rule

{e}. selection rules {f). Stark effect

{g}. hyperfine splitiing {h). de Broglic wavclength

(1}, fermien and bosan {j). tripler and singlel states




