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Section A(2 x 10 = 20 marks) 

Rey, Nunmber: 

What is wave function? Explain its significant properties. 
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Using the de Broglie relation, calculate the wavelength of an electron accelerated through 100 
eV and the wavelength of a cricket ball of mass 160 g moving at 30 m/s; then, using these 
results, explain concisely why quantum (wave) effects are prominent for electrons but 
negligible for a cricket ball. 

Section B (2 x 15 = 30 marks) 

A1 

Write down Planck's radiation formula and explain the basis on which Planck arrived at this 
hypothesis. 

State and explain Heisenberg's uncertainty principle of space as well as for energy. 

50 

A particle of mass m is confined in a one-dimensional infinite potential well (0<x< L). 
Starting from the time-independent Schrödinger equation, apply the boundary conditions to 
obtain the normalized eigen functions ya(x) and the corresponding energy eigenvalues En: 
Here V(x) = 0 for 0 <x<L and V(x) = o elsewhere. 

********* A || the best ***** ** * * 7 ** 

An electron with energy E = 0.30 eV is incident on a one-dimensional rectangular potential 
barrier of height Uo = 0.80 eV and width a = 1.0 nm (Uo > E). Estimate the tunnelling 
transmission probability T for the electron to appear on the other side of the barrier. 

(i) Explain the Kronig-Penney model for electrons in a one-dimensional periodic lattice with 

At T =350 K, compute the occupancy probability for (a) an energy level 0.08 eV above the 
Fermi energy and (b) an energy level 0.02 eV below the Fermi energy. 
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