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The er3 (1)
Marksof ach queston and cormepanding CO and PO ar wien i the backet. ngnmmnblc
calculators are not allowed.

(@) Justify the statement ~ “Like charges repel and unlike charges attract”. ©5)
(con
(Po1)
(b)) Deduce an exprssion of the electric feld E due to An electric dipolc ata  (15)
distance r along the perpendicular bisector of the line joining the charges of | (CO2)
the dipole. (Assume that the dipole consists of charges +g and -g, their (P02)
separation is 2a and r
ii) A particle of mass m and charge g is placed at rest in a uniform clectric
field and released. then deseribe its motion.

(€) The electric field between the plates of  cathode-ray oscilloscope is 12x10*  (05)
What deflection will an electron experience if it enters at right angles to  (CO3)
the field with a Kinetic energy of 2000 eV? The deflecting assembly is 1.5 (PO2)

em long

2 What do you understand by equipotential surface? Define electric quadrupole  (05)
moment. (o
o1y

(b) Find the expressions of electric. potential due to (i) a dipole and
quadrupole. Make your comments how the potential varics with distance in (C02)
case of a point charge. a dipole and a quadrupole. (PO2)
(€) Two protons in a nucleus of U™ are 6.0+10-"* m apart. Wha s thir mutual  (05)
potential energy (€03
(Po2)
3. (@) State with examples what you mean by a single crystal and a polycrystal. ©5)
(con
®o1)
(b) Describe space latice, translation vectors.primitive unit cell, and Wigner-Seitz (15)
cell. Calculate the number of atoms in hexagonal closed packed structure.  (CO2)

(P02)



The lattice parameter and atomic mass of a diamond crystal are 3.57A and 12,

respectively. Calculate the density of the diamond.

State what you understand by atomic packing factor of a crystal structure.

Find the atomic packing factor for simple cubic and hexagonal close-packed
erystal structures,

Caleulate the volume of the unit cell of a hexagonal closed packed crystal
structure.
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