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1. (6%) Radiation of wavelength A = 290 nm falls on a metal surface for which the
work function is W = 4.05 ¢V. What potential is needed to stop the most encrgetic
photoelectron? The Planck constant h = 6.626 x 1073¢ J.s.
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. (9%) Calculate the de Broglie wavelength of
(a) a mass of 1 g moving at a velocity of 1 m s~
(b) a free electron (me = 9.1 x 1073 kg) having a kinetic energy of 200 eV.
(c) a free proton having a kinetic energy of 200 ¢V.

3. (13%) Describe the setup of the Stern-Gerlach experiment and the important impli-
- cation of the experiment results.

4. (24%) Consider a particle of mass m moving in a one-dimensional infinite square well.
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Consider a particle in the infinite potential well described by a wave function

U(z,t =0)= Nsin iTEQ—SCOS =
a a

(a) Determine the normalization N.
(b) Determine ¥(z,t).
(c) Compute the position expectation value (z) of this state U(z, t).

5. (24%) Consider a free particle of mass m. Given two wave functions representing two
different quantum states at ¢ = 0,

P(z) = e %" and d(z) = o Tt —aat
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where pg and o are positive real numbers.

(a) Find the probability currents corresponding to these two states.
(b) Find the energy expectation values for both states.

(c) Describe qualitatively the differences between thesc two states.

6. (24%) Consider a two-state system and the state space is spanned by the orthonormal
basis {|+),|—)}. Given the following defintions of operators,

Se= (R + 100D, Sy = (- + 1)),
Se= 5 ()G~ 1))

(a) Show that [Sy, §y] = iAS, and [Sg, S.} = —ihS,.
(b) Find the eigenvalues and eigenvectors of 5.
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