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I. Rith a light of wavelength at 300 nm incident on polassium(K), the

clectrons are emitted wilh a maximum kinetic energy 2 oV .

(a) ¥hatl is the work funclion(in e¥) and the threshold
wavelength(in om) for the pholoelectric effect with
potassiom?(5%)

(b) How do you experimentally observed photoelectric effect of
potassium? and the determination of the work function? Draw a
compicte experimental design, show all necessary apparatus and

circui ts. (il BERATOSAU GRES BLARER) (10%)

2.(a) Using uncertainty principle i{o show that the minimum cnergy of
& harmonic oscillator is E= hv/2 (10%).
(b) Write the Schroedinger equation for a iwo dimensional simple
harmonic oscillator. (5%)) ¥hat is the general form of the
energy of the system in guantum mechanics? (5%)

3.{a) ¥hat arc the possible spin amd total angular momenia of the
excited states of sodium (Na) with the following electron
confligurations:

(1$)2(28)2(2p)5(3p) and (15)2(2s)2(2p)B(3d) 2(5%)

(b) Spin-orbit interaction can be written as Y= a(é+'s). The fine
structure level splitting of 3P state of Na is (.02 eV,
Calculate the coupling constant a for both cases in (a).(10%)

(c) Make a sketch to illustrate the LS coupling splitting of the
energy levels ol an atom with (3d){(4p) configuration .{5%)

4.(a) Describe the Stern-Gerlach experiment. Show all apparatus
needed (3%}
{b) Explaiu the observalion of the electron spin by using the
Stern- Gerlach experiment {7%)

5'.(n) Calculate Lhe wavelcogth of a [ree electron wilh lolal
cncrey £. (5%)
(I) N free electrons vonlained in a cubic box of volune v.
Calculate 1he Termi energy of this system. (10%)

A particle of Lolal coergy 0.5 V, is incident [rom Lhe -x axis
o a step polential V(x) given by

v, . x>0
Vix) =
0 . x <10
(a) Find the probabilily that (he incident particle refllected
[rom the slep polentinl. (5%)
{(b) Calculate the peneiralion dislance when Lhe particle
penclrated through Lhe step polential, (5%
{¢) Calentlate Lhe encrgy uncertainty of the particle in the
region of x > 0. (5%)




