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D Answer the followmg questiOr_l'si’_ " l_XS%—‘S
, (a) What are the order and degree of the
followmg d1fferent1a1 equatlon Dol R
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IO Al (order) WIF (e) What is meant by dielectric polarisation ?

W(degree)ﬁﬁm ? _ :
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2
Ei_%{_ 1% Yy +xy=0 ) ) 3 '
A dx 2, Answgr any five of the following questions :

- 2x5=10

& Gies s» example of an-anti-Hermitian
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meEix.

<ot =fo-aRRRaw iem Swigsd | s ’ o ' (a) The equation for radioactive decay of an

" :,_‘¢le.r_ner‘1t_~isf given by,

() Whatis the dimension of capacitancein” |

terms of the fundamental que{nfities veid b e L i
(M, L, T,I)? - RGNS Vil BRE e TR TNL RR ,’dt()'=_—/11V(t)'

T 3 (M, L, T, 1) TS QI -
fdfazt N SIE FRRRIS FEC O i s - where N(t) is the number the element
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(d) What is the SI unit o.f"magn‘.e_tic; dipole f e Sat time 't and A is a constant. Given

moment ? ' : Y N ¥
’ - " N(0)=N,. Find N(t):"
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(d) Starting from the equation
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- VxB=uyJ
dn(t) AN (1)
- dt show that
TS N (t) TR ¢ TS AT CIETOR TR B : o $Bdi=pyl
A < g A | cofemt N (t) Refaatiieme . | 1o where the-symbols have their usual
o ' g " meaning. i
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(). What is the difference between an (| ) -~

ordinary differential equation and a |
partial differential equation ? - _
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FTRR TIES Ay e e "’Akl_pltage"_df sinusoidal waveform is
B ~ " applied across a resistance. Show that
(¢ IfAi is an nxn matnx, show that - ek 5 the vbltége and current in the resistance -
' ' iits e ' are in the same phase.
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det(-A) = (-1)"det(A) -
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(9)

| An electric dipole of moment 5x10-8
. coulomb meter has been placed in a

uniform electric field of 2x105 Newton/

- coulomb. Calculate the maximum torque

that the field exerts on the dipole.
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| Wleo-SwﬁfﬁﬁWmta@%

Wamwmm@% Wmf%mw
\WWﬁWWWﬁQ‘QWI

Show that

Vy=_£
€o

where Vis potential, pis charge den31ty
-and &, is permittivity of free space
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Two parallel long straight wires at a

distance 1m apart placed in air carry
equal currents 10A in the same
direction. Find the force per unit léngth
of the wires. (Given permeability of air,

- u=47x10"" H/m)
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Show that the capacitance of an isolated

metallic sphere of radius R is 4r&R,
where &, is permittivity of free space.
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() What is ‘wattless current in an L—C;R

circuit ?
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- 5x4=20
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[ (@)  Show that the following matrix is -
orthogonal. ) 2
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3. Answer any four of the following question's,. .

(b)

(c)

(@)

Find the eigenvalues and eigenvectors
of the following ‘matrix. .

[52)
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Obtain the Gauss’s law in a dielectric
medium. .
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A- spherical shell of radius R has been
kept at a constant potential V. Find an

19 expression for the potential out51de the
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shell at a distance r from the centre of
the spherical shell using Laplace’s

equanon
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' (e) A 1m long wire of cross-sectional area
5x10~4cm? carries a current of 10A. Fmd _

, the voltage drop in the wire.
Given : conduct1v1ty of the -
. wire= 58><107ohm‘1m'1 .
1 s trg o 5x1o4 @”ﬁvﬂeiwﬁﬂw%a
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A capacitor is forrriéd:ﬁsing two metallic ;

plates each of surface area '100mm2
separated by a d1stance of 2mm.

Suppose the space between the plates

is ﬁlled with a matenal of dielectric -

constant 2.1Ifa voltage' of 10 Vis apphed
‘across the capac1tor calculate the
_energy stored in the capacitor.

"Given : perm1tt1v1ty of free space is

8:85x10-12Fm-1,
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Give a brief-discussion on‘the effect of
an external magnetic field on a

2 ferromagnetlc materlal
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Obtain the-'expreesicn.fof the electric
field due to a uniformly charged solid
sphere of radius Rata point outside the

. sph‘ete using  Gauss’s theorem of-

electrostatlcs
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4.

Answer any one of the following questions :
10x1=10

TS Ml SRR Rcpict @19 OeR fuw ¢

(a) The equation of motion of a simple
harmonic osmllatoz of mass m and

natural frequency @, is given by,

d2x(t)

2 +ag x(t) = fcosqit

where x(t) is its position at time tand i

is a constant. Given : at t=0, x=0 and

dx
Pl Find x(t)
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d2x( t)
dt?

+ag x(t) = fcosat
T x(t) m'twwmfaﬁm‘

A1 Pl g 2 £= 0 = omﬁzo,

cofeat x(t) ﬁ‘ﬁﬂ-’iﬂl
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(b) A sinusoidal e.m.f. of amplitude V; and
anéular‘frequenw wis applied to a series
inductor—capacitor—r.esistor (L-C-R)
circuit. Find an expression for the
impedance of the circuit. At ‘what
condﬁtibn dqes the circuit become purely

resistive ? 8+2=10
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Stéte the Biot,—Savért’vs law. Derive an

expression for magnetic field at a point

on the axis of a circular current loop.

2+8=10
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For an electrlc dipole, estahlish__ the
following relation :

4reyr Ng

where E is the eleetric ﬁefd, P is the -

dif)ole moment; "eo‘ is the permittivity of
free space and ris the distéri‘ce from the

centre of the hne Jommg the two charges

of the dipole to the electrlc ﬁeld
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