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I here are 4 ( FoII r) clues,tI(Ins. An ',\\ er 3 (Three) questions. The symbols have their usual meanings.
Marks of each question and corresponding C( 1 and PO are written in the brackets. Programmable

calculators are not allowed

1. (a)

(b)

(c) I-he electric Field between the plates of a cathode-ray oscilloscope is 1.2x 104 (05)
N/C'. U'hat deflection \\ Ill an electrt>n experience if it enters at right angles to (C03)
the Field with a kinetIC energy of :000 eV? The denecting assembly is 1.5 (P02)
cm long.

2. (a)

(b)

(C)

(a)

tb)

3.
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Justin the statement Like charges repel and unlike charges attract". (05)
(COI )
(POI )

(15)
(CC)2)
(P02)

i ) Deduce an expl'esslclll of the electric field E due to An electric dipole at a
distance r along the perpendicular bisector of the line joining the charges of

the dipole_ (Assume that the dipclle consists of charges +q and _q q their
separation is 2d and r - ’a.)

3 '\ partlclc Ot lnast, nr and charge q iS placed at rest in a uniform electric
Held and released. then describe its motion.

What do ) ou understand by equipotential surface? Define electric quadrupole (05)
moment. (COI )

(PO 1 )

Find the expressIons of electric potential due to (i) a dipole and (ii) a
quadrupolc. Make Your comments how the potential varies with distance in
case of a point charge. a dipole and a quadrupole.

I-\vo protons in a nucleus of U238 are 6,0* 1015 m apart. What is their mutual
potential energ} ?

(15)
(CC)2)
(P02)

(05)
(C03 )
(P02)

State \\ ith cxanlplcs w hat you mean by a single crystal and a polycrystal. (05)
(CO 1 )
(PO 1 )

Dcscl'lbe ',pace lattice. translation vectors. primitive unit cell, and Wigner-Seitz
cell. Calculate the number of atoms in hexagonal closed packed structure

(15)
(C02)
(P02)



(c) The lattice parameter and atomic mass ('fadiamond crystal are 3.57A and 12, (05)

respecti\cI) . (-alculale the densjty 3f the diamond. (C03)
( PC)2)

4' (a) State what Y')L' understand bY atomic Oacking factor ,f , C,yStdl ,t,u't„,e. (05)
(CO 1 )

(POI )

( ) :In : 1 : :1 : 1 : :(: :T1 : : a c k I n g fa c t o r fo r s i 1T P ] e cubic and hexagonal close = packed ( cSI :
(P02)

c ) s : : J: :1 L11 : : t h e \ r o 1 u 1r1n tb ( t f a t h e u n it cell of a hexagonal closed packed CWS taI ( cSI j

(P02)


