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1. Answer the following questions : 1x5=5
©oTd 2TR] Oe [l 3

(a) What are the order and degree of the
following differential equation ?
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(b) Give an example of an anti-Hermitian

matrix.
5 effe-afiRam (VIR e )

(c) What is the dimension of capacitance in

terms of the fundamental quantities

(M, L, T,I)?

e I (M, L, T, I) T SI9RS 49gd Tl

faefa 341 |

(d) What is the SI unit of magnetic dipole

moment ?

(G17e fatee =rq ST o & 2
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(e) Whatis meant by dielectric polarisation ?

ST (Resael St 5 e 2

Answer any five of the following questions :

. 2x5=10

oo i errais Rl Ainhra e ¢

(@) The equation for radioactive decay of an

element is given by,

dN (t)

e ~AN (t)

where N(t) is the number the element

at time t and A is a constant. Given

N(0)=N,. Find N(t).
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an(t) _ ~AN(t)

dt

LAC N(t)mmﬂwm CTIETCOIR 72T @i
3 B & A | cofeRt N (t) el 11 e
@ N(0)=Ny |

(b) What is the difference between an -
ordinary differential equation and a
partial differential equation ?

aﬁmamw@ﬁw# SIS 0! SR S
AT ere ANy [ 2

(c) If Ais an nxn matrix, show that
det(-A) = (-1)" dét(A)

Atz A Gl nxn iffe 7, MYSA @
det(-A) = (-1)" det ( A)
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(d) Starting from the equation
VB = g d
show that
(ﬁé dl = Uo I

where the symbols have their usual

meaning.
T x B = ptg J TSI o[ (14SA @
afsﬁmﬂ@ﬁ@%@@ﬂi@ﬁ@m1

(e) A voltage of sinusoidal waveform 1s
applied across a resistance. Show that
the voltage and current in the resistance
are in the same phase.

QU (A4 e wakel Feld 4o Sl
Fal T2z (4edl @ et o [@yfed eI
AT wHICo ACE |
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() An electric dipole of moment 5x10-8
coulomb meter has been placed in a
uniform electric field of 2x10° Newton /
coulomb. Calculate the maximum torque
that the field exerts on the dipole.

2x105 Q¥ 86 /FeTT A FJI (Tfes
CFTe 5x10-8 Pery WO @ b1 (agfss
faCrs 1o 91 020z | (Yo CFat farabi
TS AT T KD 5% Wofd 1 |

(g) Show that

where Vis potential, p is charge density
and ¢, is permittivity of free space.

e @

VA = ..F
€0

TSV, p A% 5, @ R, i gog @i
LT 21 i rawipey |
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(h) 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 length

of the wires. (Given permeability of air,

1 =4rx10"" H/m)

Y TGS 1 ARG I T (Al 7191 ST
STEITa WSE O e 10 af*=a e
pifeTe 2 witE | SR o 2ifS @5 (e Ata
@@WW@‘@WIWNWW,

p=4rx1077 &R/ fs )
() Show that the capacitance of an isolated
metallic sphere of radius R is 47 ¢,R,

where g, 1s permittivity of free space.

M4l (@ 7ALTIFo 4redT (GIaS Ao kg

(202 An £oR A g, (ZCZAYHT B (Ao
ACA=IT |
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() What is wattless current in an L-C-R

circuit ?
451 L-C—R IS 621 &1z ieet 6 et 2

3. Answer any four of the following questions :

5x4=20
e WA 2RI R 51f<519 Ges vl ¢

(@) Show that the following matrix is

orthogonal. |

% % %)
% %%
VA

mf"ﬂ@m; Hﬁ@{%{mﬂ@m|
(% % %)

A
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(b) Find the eigenvalues and eigenvectors
of the following matrix.

[0

o (RGO SR S SR (I

Tfeedl |
| 0 1
2-4)

(c) Obtain the Gauss’s law in a dielectric
medium. |

SR NS NG 0! BTl |

(d) 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 centre of

the spherical shell using Laplace’s
equation. |

R IR (olfEARRIR (e |61V, A5 [Reqre 3
(203 | AIPFAE ATSI! I BN CAETOR
ifzae AR (@@ 2[l r {9 SRFS 9ol [9S
frcas = aif« Terea |
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(e) A 1m long wire of cross-sectional area
5x10-4cem2 carries a current of 10A. Find
the voltage drop in the wire.

Given : conductivity of the

wire = 5:8x107ohm-1m™1.
1 32 ad) oI 5% 104 (Zefais 2 2z man 14 Fea
IR quieTs 10 GfHiR Ryre 2Rz bifErs (2 |

SR Tl (271 e srons s el <1 | 2ve

(A R TR ([@gies R[S 25 5-8x107
51 g1

(fl A capacitor is formed using two metallic
plates each of surface area 100mm?2
separated by a distance of 2mm.
Suppose the space between the plates
is filled with a material of dielectric
constant 2. If a voltage of 10V is applied
across the capacitor, calculate the
energy stored in the capacitor.

Given : permittivity of free space 1is
885107 12Fm-1,
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$TRMT GBI #mief@ ol F1 20z | 4TS
10V e =il sRea 2are [ze =feq 9
R 2 oe (A AP O [@Yfed 2ATHToE
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(g) Give a brief discussion on the effect of

an external magnetic field on a
ferromagnetic material.

451 GTIRE TS Aieq e siFe 934 AT GBI
(Faq 2R RE 50T DA T |

(h) Obtain the expression for the electric
field due to a uniformly charged solid
sphere of radius R at a point outside the

sphere using Gauss’s theorem of
electrostatics.

5ITEd FArh! A92E FE R APNL TSI
W4T & (7151 (91T G5 A1f2eq b1 e [vre
CFG A A Sl |
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wer any one of the following questions :
oA d 10x1=10

ses Tl eaIRE R @b 8ed fral 8

(@ The equation of motion of a simple
harmonic oscillator of mass m and

natural frequency @, is given by,

dzx(t)
dt?

+ag x(t) = f cosot

where x(t) is its position at time tand f
is a constant. Given : at t=0, x= 0 and
dx

B D )
= . Find x(t).

m SRR IAE @, LIPS F=/1F RS 951 7=e

1S (MIETR 216 FNBCICH! wero il 41eiq |
d2x(t) 5 | |

dr> + g x(t) = fcoswt

T x(t) TAA t AR SREH WF f GO G
Hﬁﬂ|ﬁmﬂ@zt=06x=ow—d—x=0|

dt
cofeal x(t) fefa 4|
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(b) A sinusoidal e.m.f. of amplitude V,, and
angular frequency o is applied to a series
inductor-capacitor-resistor (L-C-R)
circuit. Find an expression for the
impedance of the circuit. At what
condition does the circuit become purely
resistive ? ' | 8+2=10
Vs WW o (I TR
fepee e.m.f. (Bl <D T SR P -
4@F-(A14F (L-C-R) ISAIT AT I (R
T ETrEa efeai e Ak Sfeall & 59

AATE 3 51 A (QEFR TS (Z A ?
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(c) State the Biot-Savart’s law. Derive an
expression for magnetic field at a point

on the axis of a circular current loop.

2+8=10

—

T IO TFS SRS (I 961 s 1%

(] o Fife TBleresy |

(d) For an electric dipole, establish the

following relation :

-1 [3(pFA)F
gl

47T£'OT

where E 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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