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v Planck’s constant = 6.626x10* J-s. Boltzmann’s constant = 1.38x107> J/K.
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1. Please explain the following terminologies in detail. (20%)
(1) Photoelectric effect
(2) de Broglie wave
(3) Compton effect
(4) uncertainty principle

2. Find the de Broglie wavelength of an electron whose speed is 2.0 x10° m/s . (10%)

3. The distance between adjacent atomic planes in calcite is 0.3 nm. What is the smallest angle
between these planes and an incident beam of 30-pm x-ray at which scattered x-ray can be detected?
(10%)

4. An x-ray photon of initial frequency 1.5x10" Hz collides with an electron and is scattered through
90°. Find its new frequency. (10%)

5. The radius of Sun is 6.96x10® m and the surface temperature is 5760 K. Assume Sun is a black

body with a surface emissivity of 1. Please calculate the radiation power density of Sun. (10%)

6. (1) What is Pauli exclusive principle?
(2) How Pauli exclusive principle affect the electronic states of atoms?
(3) Please write the electron orbitals of Si (Z=14). (10 %)

7. A particle with mass of M, moves inside a well, defined between x= —L and x= L, with an infinite
barrier. Please answer the following questions: (20%)
(1) Please find the wave function of this particle.
(2) Please find the allowed energy values for this particle.
(3) If this particle is an electron and the well width is 5 nm. This electron is excited from ground
state (n=1) to an adjacent excited state (n=2) by absorbing energy from incident photons. Please
find the wavelength of incident photons.
(4) If the barrier height at one side is reduced from infinite value to a finite V. What will the

allowed energy values change? Please discuss qualitatively.

8. (1) What is “stimulated emission”? (2) Please calculate the emission photon wavelength of GaAs
(bandgap = 1.42 eV). (10%)




