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1. A particle of charge ¢ and mass m 1s accelerated from rest through a small potential V. Find

its de Broglie wavelength. (10 points)- .

2. In quantum mechanics, matter waves {or de Broglie waves) are repented by a wavefunction
#(x,7). The wave function must satisfy the: Schrodinger equation. For 2 particle confined to

a one-dimensional box (infinite square weﬂ) of length L, the particle energies are quantized.

Obtain the quantized: energies and the wavefunctions. (20 points)

3. Consider a particle incident on a square barrier. The energy & of the particle is less than the

barrier height &/ (barrier width L). Obtain the transmission coefficient for the case.

2 . -t ,J .
T{E)= {l+i[E_{I{f—_E-ﬂsmhz aL} with a= _Z_m[!hL_El . Is the above equation also good for

energy exceeding the barrier height (£> U)? Why? (20 points)

4, (2} What kind of particles follows Fermi-Dirac distribution? (b} Draw the schematic
diagrams of Fermi-Dirac distribution function at absolute zero and room temperature,
respectively. (c) Indicate the position of Fermi energy and explain its physical me.aning; (15
points)

5. Derive the density of states for electrons in a metal. (15 points)

“ 6. The normalized pround state wavefunction for the electron in the hydrogen atom is
W8, p)=(1/rM)1/a) e B, where r is the radial coordinate of the electron and a is
the Bohr radius. Calculate the average potential and kinetic energies for the electron in the

ground state of hydrogen. (20 points)



