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Q1. (6 points)
(a) Find the de Broglie wavelength for an electron accelerated through a large potential difference V. 
Hint: use relativistic linear momentum and energy.
(b) Calculate the de Broglie wavelength for a potential difference of 10 megavolt.
Q2. (6 points)

(a) What is the difference between phase and group velocity?

The angular frequency of the surface waves in a liquid is given in terms of the wave number k by 
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where is the density of the liquid and T is the surface tension (which gives an upward force on an element of the surface liquid). Find 
(b) the phase velocity 

(c) and the group velocity for these surface waves
Q3. (6 points)

Using the nonrelativistic Doppler formula (
[image: image2.wmf]vf
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) calculate the Doppler broadening, , of a 400 nm line emitted by a Hydrogen atom at 2000 K. Calculate the broadening by considering the atom to be moving directly toward an observer. Take the kinetic energy to be K.E.=
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, where kB is Boltzman constant and T is the temperature of the atom.
(Hint: Find first the speed of the atom)
Q4. (6 points)
(a) Calculate the radius of the second orbit of Li2+ ion. (Z = 3).
(b) What is its total energy?

(c) What is the speed of an electron in that orbit?

(d) What is its kinetic energy?

(e) What is its potential energy?

Q5. (6points)

(a) State the four assumptions made by Bohr in constructing his model of the atom.

(b) What is Bohr Correspondence principle? 

(c) Describe in few words Rutherford’s model of the atom.
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