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Discuss in detail the axp:rima:m that gave the experimental proof of the &
. 1 | wave nature of matter with suitable diagrams 10 "

Write three conditions for acceptable wave functions and explain the
significance of probability density. From the time-dependent Schrodinger R
2 | wave equation, deduce the time-independent wave equation for matter 10 S
waves. (3+2+5 marks)

(a) What is an ultraviolet catastrophe? Write down the Planks formula
for black body radiation and show under what conditions it reduces

: to Rayleigh-Jeans law. (2+1+2 marks) S ;
(b) An electron has a speed of 400 m/s with an accuracy of 0.007 %. 2
Calculate the certainty with which we can locate the position of the ;
electron. L
Write the energy eigenvalues for the first three states of the particle trapped
in the 1-D box of dimension L and plot the corresponding wavefunction
4 | and probability density states for those states. Explain why the particles are 10
never at rest inside the 1-D box. (3+2+2+3 marks)
(a) Explain how quantum confinement leads to various nanomaterials 4,
citing one example of each. 5 3
5 *. ks
(b) A 1-eV electron got trapped inside the surface of a metal. If the 5
potential barrier is 4.0 eV and the width of the barrier is 2 A "i-g
Calculate the "mb“biﬁty_ofits “aﬂsnﬂssiﬂn. '—:':
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