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I. “Answer the following duestioﬁs . 1x5=5
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(a) What are-the order: and degree of the
followmg d1fferent1a1 equauon ? A

d2y dy
+xy=0"
ax dxxy
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- wﬁmwﬁwmm (order)WRS
_9I® (degree) ﬁﬁnﬂ 2.
d’y dy:
?i‘x—?_ + ay +Xy = 0
(b). Give an example of 4a1.1"éln‘ti—I-I.ermitian
' matrix. ‘ -
ot e cuffe S e
()" What is the dimension of eapacitan”ce in
terms of the fundamental quantltles
(M, L, T, I ) ? - ‘
CTfers =it (M, L, T, 1) 3 RS AR T
ol =11 | |
I (d) What is the SI unit of magnetic dipole
5 moment ? ’ ‘ '.
cB’Iﬁaas i TR ST G ﬁf ?
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(e) What is meant by dielectric polarisation ?

’

2. Answer any f‘ ive of the followmg quesnons
ox5=10 |

- were m@m ﬁr«mm W@w ﬁzn
» (a) The equatlon for radloactwe decay ofan

element is given by,

dN dn(t)

” ——/1{\’()

where N(t) is the number the element
at time t and A is a constant. Given

N(0) = Np. Find N(t)-
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.k,.(b)

What is the difference between an:
ordlnary differential equatlon and a
. partial differential equation ? '
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If Ais an nxn matnx, show that

. det (—A)' = (-’ vdet (4)

Atz A <ot nxn Gt =7, (1463 @

det(fA) = ({)ﬁ det(A)
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(d) Starting. from the >eq'uati,on _

) where the symbols have thelr usual

meamng

. a’o-mmwmqr‘wwafa@arm

(e)

A voltage of smusmdal waveform is .

‘apphed across-a resistance. Show that

the voltage and currert in the. remstance

-are in the same phase.
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AN 1,

An electric dipole of moment 5x 10-8 A

coulomb meter has- been placed in a
uniform. electric field of 2%105 Newton/
coulomb. Calculate the maximum torque

. that the field exerts on the dipole.

2x105 @3 ﬁ@%‘ﬂ/@ﬁwmm@m

CFI® 5x 1078 FoTH FOR AN oY @i

BT irxysl T CHID 5 e =1 |
Show that

=7 ~Vz‘-lz--_’i_

where Vis potential, p is charge density
and g, is permittivity of free space.
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(h) Two parallel long stra1ght wires at a

0
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u=4rx10" H/m)

‘distance 1m apart placed in air carry

equal currents 10A in the same

' dlI‘CCthI’l Find the force per unit length.-

of the wires. (G1ven permeab111ty of air,

<
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Show that the cépacifcance of an ieolated
metallic sphere of radius R is 43;30R ,
Qh,ere £o ie perrﬂitﬁvi'ty of ‘fi'ee' s'péce'.
el mﬁ%mcmaﬁaw ’
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() What is wattless currenf in aﬁ L-C-R

circuit ?
9! L-C—R I$1® 6L &z e & et 2

3. Answer any four of the following questions :

5)(4:20

(@) Show that the following matrix is

orthogonal.

% %

R IGCH! A JfeT (el |

5% R
% A%
%% %)
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(b) Find the eigenvalues and eigenvectors

()

(d)

of the following matrix.

g2

o R R S SRS (T

Tfenedt | -

23

Obtain the Gauss’s law in a dielectric -
medium.

 SRITAITeR ey 10T TAwn! Tleedl |

A spherical shell of radius R has been
kept at a constant potential V. Find an
expression for the potential outside the
shell at a distance r from the centré of

the spherical shell using Laplace’s

equation.

R (oMo (i Bl V) e o™
2Tz | FPEIR ! A9 - (Ao

AifS TR (e ofl 1S Sz ot fT©
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fe) A 1m long wire of cross-sectional area

'5x10~4cm?2 carries a curfent of 10A. Find

the voltage drop in the wire.
Given : conductivity of the

'wire = 58><107ohm‘1m‘1
16 tww 5x10~4 mﬁﬂmwﬁa
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- A capacitor is formed using two metallic

plates each of Surface;area 100mm?2
separated by a distance of 2mm.
Suppose thé space betWeén the plates

-is filled with a material of dielectric
“constant 2. If a voltage of 10Vis applied

'across' the capacitor, calculate the

energy stored in the capacitor.

Given : permlttmty of free space is -

8-85x10-12FmL. .
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lee a brief discussion on the effect of -
an external magnetlc field on a

ferromagnetic matenal

- aﬁ@mﬁzm@eﬁramwm ‘
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_ ‘field due to ‘a uniformly chs

e electnc

Obtain the expressmn for th
arged solid

sphere of radius Rat a point outside the-
sphere using Gauss s theorem of

electrostatlcs

1S 0! e TR R AN W@
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4. Answer any one of the followmg questlons

10x1=10

—a—ﬁmmﬁa ﬁmmevﬁa@@aﬁm

(a)

The equation of motion of a simple

harmomc oscﬂlator of mass m and
natural frequency @y is glven by,

B :d2X(t)
dt?

+ ag x(t) = f coswt
Where x(t) is its position at time. t'and f
is a constant. Given : at t=0, x=0 and

dx
Zi__o Find x(t)

MR o, mwm%ﬁﬁimw
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d?x(t) s
i dtg )+wg X(t)=fco‘sa)t ‘

TS x(t) TR tWWWﬁ@TW

- g 8 £= 0“3x oma:——m

CSfSa x(t) Refar T
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(b) A sinusoidal c».‘m‘.f.‘of amplitude "V;) and

angular fréqﬁe‘ric‘:y'a) 1s aépﬁéd tq a series
ind‘%Ctbl‘—_capacitor—.réé‘istor‘ (L-C—R)
circuit. F?nd aﬁ ‘expfess'i.o_gv for the.
i'mpedérice ofthec1rcu1t At -.whéi -
condition does the éircﬁit become Purely

résiStive '> 8+2=10
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(c)

_State -the Biot-Savart’s law. Dérive an

| '(d)‘

€xpression for magnetic field at a point
on the axis of a cucular current 1oop

' 2+8—10 '
W wﬁamﬁw Zag%mwﬁl—m
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For an electric dipole, establish the

~ following relation :

T é(p-’f)f --p]

4”807‘?’ { r2

where B is the electric field, P is the

dipole moment, &, is the permittivity of

free space and ris the distance from the

. centre of the line€ joining the two charges

of the dipole to the electric field.
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