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1 (a) Define dielectrics and dielectric constant?
(05)

(COI)
(PO 1 )

(b) ( i) Discuss (,JdUSS'S law for dielectrlcs and formuldte the law for a dielectrlc

Fi1i: cidc : 1 : : :: 1: 71:I !:e : pR I : :n: :TI:dl :: I • R i n :1 \ r a cu um cal Ties a charge q + estimate
;hi total electrostdtic energy stored in the surrounding space.

:o = { : : F I : It: e:IT: : to Ii E : s : Pil: 1 : paS Fi : J Tt: c: jl: aSI : t: p=::1 i T:: 1 aT eT IIllie
bri,sent. Calculate the electric field strength in the gap

(15)
(C02)
(P02)

(C)
(05)

(C03)
(P02)

a (d) Deane magnetic field and its unIt. (05)
(COI)
(POI )

(b) (i) Describe the magnetic field due to the current in a wire. and estlmate
io’1.que on a current loop placed in a magnetic field.. . . + +. 1

(ii;* 'What is Hd11 potential? Derive an expression of Tagnetic potential

LnL1.gr in ternls of 1{ldgneti,.' dipole nroment and nlagnetic Held

A circular coil of 100 tulus has an effective radius 5'O cm and carrles T
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which a equals 180'’?

(15)
(C02)
(P02)

(C)
(05)

(C03 )
(P02 )

a
J. (a) State Fdradav’s Id\v of magnetic induction. Write down Lenz's law'

(05)
(COI)
(PO 1 )

(b)

rate of Joule heating in the Ioop.
(ii) Find the expression for inductance of a tort)id of rectangulaf CFoss-

(15)
(C02 )
(P02 )



section. Also and the expression of energy stored in the toroid

(C) A long solenoid has 200 turns/cm and calries a current of 1.5 A; its diameter

is 30 cm. At its center we place a 100-turn. close-packed coil of diameter 2.0
cm. This coil is arTanged so that B at the center of the solenoid is parallel to
its axis. The curTent in the solenoid is reduced to zero and then raised to 1.5

A in the other direction at a stead)' rate over a period of 0.050 s. Determine
the induced emf appears in the coil while the current is being changed?

(05)
(C03 )
(P02 )

4. (a) Describe the differences between an inertial and a non-inertial frames with (05)
examples. (COI )

(POI )

(b) Describe the postulates of special relativity and using these obtain a set of ( 15)
transformation equations between two inertial frames of which one is fixed (CC)2)
and another one is moving with a cc Instant speed l’. (PC)2)

(c) A spaceship, 200 m long as seen on board. moves by the Earth at 0.970c. (05)
Calculate its length as measured by an Earth-bound observer? (C03 )

(P02)

5 (a) State what is quantization of iighl. How does it differ from the classical (05)
concept? (COI )

(POI )

(b) Describe the Planck-s radiation formula of a black body. Discuss why the ( 15)

Wien's displacement la\\ and Rayleigh- Jeans law could not explain the full (C02)
spectrum of black body radiation. (P02 J

(C) (.--alculate the speed of electromagnetic wave by considering the permittivity

and permeability in free space.

(05)
(C03 )
(P02 )

6. (a) Define the work function of a metal. How can it be obtained graphically? (05)
(COI)
(POI)

(b) Describe the phenomena of (i) photocurrent versus plate potential by varying
photon intensity and (ii) photocunent versus plate potential by varying
photon frequency.

(15)
(COZ )
(PC)2)

(c) The work function of a surface is 5 6 eV. When the surface is illuminated bY (051
a light of wavelength 180 nm, the maximum kinetic energy of the (C03)
photoele c.'tron is 1.8 eV. Determine the value of Planck-s constant from these (P02)
data. Also calculate the stopping potential.

7 (a) Define Compton wavelength and describe its characteristics for electron. (05)
(COI)
(POI )

a



( b) [ n a C*onrpton efI-ect cxperimellt. a photon undergoes scattering by an electron ( 15)
while the latter remains station.UV. Describe the experiment and Hnd an (CC)2)
expression for the frequency shin of the photon. (PC)2)

(c) An X-ray photon of wavelength 0 16 nm collides with an electron at rest and (05)
the scattered photon nrovcs off at an angle of 80'’ from the direction of the (C03)
incident photon. Detcrnrine the wa\elength of the scattered photon. and (P02)

hence the C'olnpton shift in wavelength.

8 (a) Dc11nc Miller indices of a plane. (05)
(CO 1 )
( POI)

(b) Describe the relation between intcrplandr spacing and Miller indices. llence. (15)
obtain this relation for the cubic and OIThorhombic structures. (C02)

(PC)2)

(c) Determine the Miller Indices of a planc which is parallel to x-axis and cuts (05)
intercepts of 2 and 1/2. respectively along y dnd z axes. (CC)3 )

(P02)


