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Answer the following questions.

1. (a) Prove thatin the photo-electric effect from a metal surface, the maximum velocity of the photo-

electrons is related to the stopping potential by the equation V., =5.927x10° \/70 where
Viax 18 In m/sec. and V, 1s in volts.
(b) Show that the de Broglie wavelength associated with an electron of energy V electron-volts is

approximately 1.227 //V nm.

2. (a) Stateany two postulates of quantum mechanics.
(b) Find the normalization constant of the particle described by the Gaussian wave packet wave

a’x’

function y(x)=Ae 2 ¢

ikx

3. (a) Find the lowestenergy of a neutron confined to a nucleus of size 10~ **m. Given mass of
neutron is 1.67 x 1077 kg.

(b) Derive an approximate expression for the transmission coefficient for a rectangular potential

barrier for which -+ > 1

h2m(V, - E)

4. (a) Ahydrogenatomis 5.3 x 107+'m inradius. Use the uncertainty principle to estimate the
minimum energy an electron can have in this atom.
(b) Lifetime of anucleus in the excited state is 10~ s. Calculate the probable uncertainty in
energy and frequency of a y-ray photon emitted by it.

5. (a) Thehalflife ofradon is 3.8 days. After how many days will 1/10 of aradon sample remain
behind?
(b) Polonium-212 emits alpha particles whose kinetic energy is 10.54 MeV. Determine the alpha
disintegration energy.
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