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Explain first experimental proof for the existence of matter waves, with 

suitable figure, equation and numeric values. 

a) Write down quantunm theory of radiation equation for blackbody 

spectral distribution curves. Briefly discuss the lower and higher 
wavelength limits of this equation to reach classical theories of 

blackbody radiation. 
bWhat is the source for the uncertainty principle? Explain the position 

and momentunm uncertainty principle with an example. 

a) Determine the velocity, kinetic energy, and potential energy of a 
free neutron (mass = 1.0087 amu) moving with de Broglie wavelength 

of I Å. 

Maximum Mark: 50 

byX-rays of wavelength 2 A are incident on a graphite target. Calculate 

the kinetic energy (in eV) of the recoiled electron, when the photon is 

scattered at right angle, 
a)A free particle motion is confined to a width of 3 Å while it has free 

motion along another 2 dimensions. It is found that when the energy 

of the particle is 210 eV, its eigenfunction has 4 antinodes. Calculate 

the mass and velocity of the particle. 

THE END ---

b) An electron with I eV energy has a transmission probability of 

10 through a potential barrier height of 9 eV. Calculate the width 

(thickness) of the potential barrier. 
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With reduction of materials size down to nanoscale, what are the major 

materials parameters modified with the size? Explain five important10 

properties based on the changed materials parameters. 
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