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Part-A
fAnswer any Wquestions from the followings]

1(a). Discuss the photoelectric effect experiment and explain its results. 5

1(b)" in the photoelectric experiment, green light, with a lvavelength of 522 nm, is 5

the longest-wavelength radiation that can cause the photoemission of
electrons from a clean sodium surface.
i. What is the work function of sodium, in electron-volts?
ii. If ultraviolet radiation of wavelength 250 nm is incident to the sodium

surface, what will be the kinetie energy of the photoemitted electrons, in

electron-volts?
iii. Suppose that the UV light of r.vavelength 250 nm has an intensity of 20

mW cm-2. If the emitted electrons are collected by appiying a positive bias

to the opposite electrode, what willbe the photoelectric current density?

2(a). Explain why and how hydrogen molecule forms. 6

2(b). The Fermi energy of conductlon eiectrons in eopper is 7.0 eV. What is the 4

speed ofthe conduction electrons around ihis energy?

3(a). Define LCAO. Explain, with exampie, how bonding and anti-bonding 4

orbitals form when two separate electron wave functions possessing same set

ofquantum numbers approach each other.

3(b). Expiain work function of a metai. 2

3(c)" Determine the energy and mor-nentum of an X-ray photon with a wavelenglh 4

of 0.6 angstrom. Aiso deterrnine the velocity of a corresponding electron that

possesses same momentum.

Part- B
fAnswer any tJ!ru.questions from the follorvings]

4(a). Explain how the charge storage capability of a parallei-plate capacitor 5

changes when a dielectric material is inserted between the plates.

4(b). The electronic polarizability of the Ar atom is 1.7 x i0-a0 F m2. What is the 5

static dielectric constant of solid Ar (below 84 K) if its density is i.8 g cm-3

and relative atomic mass is 39.95 g mol-r?
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5(a)" Define orbital tnagnotic momeflt, spin magnetic moment and atomic 4

inagnetic moment. Iixplain the factors upon lvhieh atomic magnetic moment

depends.

5(b)" Define magnetic dipole moment. Explairi how and why magnetic field of a 4

solenoid changes rvhen a cylindrical specimen is inserted into the free space

of the solenoid.

5(c). Differentiate between feromagnetic and ferrimagnetic materials. 2

6(a). Explain the role of temperature and current density that affect the 4

superconductivity,

6(b). Explain the Meissner eff€ct. 3

6(c). Briefly discuss Type-I and Type-il superconductor. 3

7{a), Define polarization. Derive the relations}rip between electric susceptibility 4

and relative permittivity of a dielectric material.

7(b). Explain why and how magnetic domain forms in a ferromagnetic material. 4

7(c). Determine the electronic polarization resonance frequency (in Hertz) for 2

silicon arising from its valence electrons. The electronic polarizability for Si

is 4.17 x 1o-40 F m2.

Page2 of2


