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1. Answer the following questions : 1x3=3
(a) Define rank of a matrix.

(b) When a symmetric matrix is said to be
Hermitian ?

; S Oy -4
(c) Find adj A if A—(i 0)

[Turn over



. Check whether'! the -total iangular - momentum
¢+ matrixr for. an: electron given by

12=ea?a(] ) is
" Hermitian and unitary. . ., 2

3. Answer any two of.-the. following questions :
2x5=10

(a) @ 1f A’+A I=0 ﬁnd A, 1
"% (ii) 'Show that the iiverse of ‘a matrix is
umque A 2
Or

et

- If ,A, B are. two -square, symmetric
':‘matnces of dimensions nxn" find the
condition when the product AB is

symmetric.
 (iii) Find" thie ‘rank of the matriix 2

o 3.-1 2)
L s fide 32
3 1.2

(b) ()" Express the following quadratic form as
product of matrices :

ax?+by?42hxy 0 - )
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-(ii) What.is; an:
(iii) Find the val

0.1
-1 0
2a 2

1s skew -Sym

L TR HE

(é) (i) Show how'ce
force appear
of a partlcle
respect” "to ro

(11) "Sum, of i'imt
“rigid” Boa' K
+ « o, rotations:" i

g ,What‘ qgeratic
matrices A,
statement ?

4. Answer either [(a) an
(a) (i) Given'the m

[0 2 3)
AZ{3 -1 1"
sl 2 o)

,and the equatlon A

TR

“Solve for x,'y, z
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Y (). Test whether the matrix."

. licos0’ 0 wsin@) S -
0 .1 0
-sing 0 cos
i B¥ :

is orthogéhal 6r not. 2
i) Consider the following transformation in
(b) (') Consider the foll 2 £
e, three dimensions 1+2=3
Y ; xcosﬁ-l—ysmﬁ ‘

""" N ';thsm9+ycosﬁ )

o ‘) f‘?nte down tﬁe tmnsformatlon matrix A.
' Show that A(91+92) A® D+A(©,).
ot (n) Fmd the uwerse‘of the matnx 2

" 2 )

4 6 )

(o) (1) Test whiether the t:ollowmg matnces are
diagonalizable : ~ T 1%H=3

(1 1+ _ (21
= B= N
A [I—i 0)’ [0 2]

(u) State and explain Cayley - 'Hamilton
" theorm. - 2
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(d) (i) Calculaté the
when_:‘ M =(
(i) If A [ 0
il =
matrix; show

I+A=(I-A

W

GRO1
~ (Electr
Marks

5. Choose the correct o]

(a) The 'inducé;i surfa
charge q as (wher
@ a=a’k

) (ﬁi),Q'QQ(l“:“ll(‘):
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1 (0) The electric potential due to,a qu@drupole at

d.lstance far off ﬁ'om its centre varies as

F ke

({ii) llr3 Giv) 11
ML I 0 .
HEa ?r'g:;‘i.' . P AR
4" ()" Electric: field at a* ‘point close 'to the surface
¢ of a charged cemlu.ptor haying-charge density
a. 1s '

Hee adgy

(l) @lde, ne'
(iii) chen

@ ole,
(iv) o/3¢,
(d) Unit of electric..potentia] in terms of base
wnits of SIis ...

, @) KgmiS' (i) KgmiSIA
Lo GEgmS? @) Ken’SA

6. Answer the following questions : = 3x2=6
Lo 'i;} PR TR

(8) Two charges q,=2uC and q,=3j:C are placed

at (0 0, 4) and (0, 0, —4) respectively. Find

‘the lotus'of points where poténtial is zero.

3

243 @em)PHYML . ()

Ty

=T an Or

W’hat is the net ele
; ‘dug to-the’ two infin
T as sh‘own' m the’ ﬁ;

(b) (i) Can the potent
el .J‘mmlmum;mﬁ-:

(ﬁ) Show . mﬂthem
~ perpendicular to

“ 405y, 2)= it
7. Answer either (a) ot (b

(a) (i) Compute 'the...‘c
-7 77 electric field gi

B, i.‘i)-'(ii’ 7
ol (‘.'z2 +y* )z;

A Is the ﬁeld con

P
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“7(b) (@) Using Gauss’s law find an‘expression for
the mechanical force per unit area on the
* surface of a'charged condudtor.

(u) For the elecftic field E = (ny 2)x

eI

(u) Denve an expressmn for the equtllbnum
2%

UYL Taan s

region deplcted in the figure.

of an electrified soap bubble

8. Answer any lwo questxons :

RGN

: where K s a, constant,, compute the -
‘electric ﬂux - through the face of the cube

2

2

(a ) Four charges q, =q, = 1.q3 -q4 q are
arranged at points (0, a), (0, —a), (a, 0)
and (-a, 0) in Xy plane. What is the
electrostatic energy needed to compose
such an arrangement, brmgmg the
charges in from infinity ? Also find the

electrostatic potential in x-y plane.
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2+3=5

3500(G) |

(ii) Show that an
charges-is equ
fhonopole, dip
o PR

(b) (i) Two concentri
aand b (b>a)
V and V res
equation.to calc
‘in the region |

(ii) Use Poisson’s e
density in a re
function is
V=a+4b (x4

(c) (i) What is meant t
Show how E, ]
isotropic dielec
molecule a pola

(ii) Using Clausius
how can the ato:
from dielectic
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éd) (&)w,metemné the;electric potentialiat a point

ur 'fn:?n: the axisof a charged. disc of radius
-3 Pm'ﬁgcgl qhargendqnsny c. Show
lEln: disc may be regarded as a point

cha:gc for far "off pomts 3+2—5
SRS\ NI !

2

375y N TR

ANy T equarb‘mﬁt “chaltgiés %y are placed at
L oBlSS equat diStance!b: froii*thé centre of a
Ly vgmunaed ‘tonductihg:sphiere of radius a
% s where-bsa: Calculate the force acting on

each of the charges. 5

s SHEELAT s ey ke e T
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TotaL;No of*pﬁnted@dgm =80y on o oo
Lo 3(SGM)PHYM2
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PITEL 1 B Iy g
argin ‘indi

ca,tcﬁ;llmarks

: ’ il 10115 S, Lk}u
1. Answer the fo!lowmg qtmnons : 1x7=7
(a) “Write ‘downi the ‘Ohm’s Iaw that{'elates the
conduptm:y; ,gurrgnt, density .gnd, electric
" field,

() Two inductances of co-efficient of self

T mductm‘.nL mdL"ére]oiﬁe&maenﬁ “What

“is ‘the:net co-efficiént of self induction of the
oombmatxon ?

CU TP FITES (VRN SR
(c) Whabdoyoumeanbyﬂaemmeconstantm
series R-C circuit ? Lt

.i!::'.'l : 'h:



(d) Why no power is.dissipated’if a volfage of
o f 7 isinusoidak. waveform is applied across a
purely inductive or capacitive circuit ?

, 3. Answer any three of
[T A B TRE

()’ Establish that -
(¢) What is copper-losses in transformer ?

e s Wnteahrt t
(f) Write down the Biot-Savart law. 1 o (b) f anr(_-)'e

< ey Analtematmgvolt

What is magnetic .\;;:e‘ctor otential ? ks
@ at s m gn P ‘ 1s appl(ed ‘Ife"a q

. i .Q e

2, Answer the followmg questlons : 2><4=8 S ‘inductanice ‘of 0.2
voRE gt be sl e ‘ohms in series.

(a) Set up the emf eqnatlon of series LCR a.c .. difference _ dcross

circuit. y . Lo 1pductance

L FTRr SR P L@y

(b) In a certain thermocouple E—ae + b2, where

1 oy (d) The e.m.f of a th
'89C is the’ temperature of the "hot Junctmn ‘the

" - of which is-kept-at

7 cold junction bemg at 0°C a 10 mlcrovolts/ : Finid thé fieutral'ts
T S o o T Py
°C and b= —-—41—0 mlcrovolt/°C Find the | and"Thormisorl ‘5~

S fetitral’ ‘teéniperaturé and’ the temperature of 4. (a) Deduce an expréss
inversion, . sa:.long ﬁolencud c

(C) Explam the d]ﬁ‘erencm betweena ‘dead beat | . - ‘-,:(b) Aﬂ md“CtOF (L 5.

gal!lanometer, and ‘ballistic -galvanometer’. ©+ 1000) and a cell
in series. Find the

(d) Draw the circuit diagram of Anderson’s © 7 clirent reaches 99"
_bridge for the measurement of co:.eﬁ'nclent of | Flu * [ln 100=4.6]
self induction. ~* i 20 5o T -
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w1 p: o

(cj”%s'féﬁﬁsh the telatlon th —71:l = —-(T2 -T)

e

S(ﬁ)

where m, and 7, are Peltier co-efficients.
i - . ‘ L MELT Il .2 3
Or

Why Wheatétone bndge is not sultable for
‘measurement .. of very -low resistance ?
Descnbe w1th circuit dlagram how low

) rmstmce can ‘be. measured using Kelvin's

Double Bndg(e T 248=10
T VTR AN R
Iii‘4 tégion the forcé F = q(¥'xB)on a charge

q is zero. What conclusions can you draw
ﬁ'om ﬂus '? . 2

g

{b) Usmg( the Bmt-Sava(t law, obtain an

PRI

SN

.. expression for -the; magnetic field due to a

long sn'a.lght conducto: carrying  steady
current. 8

CTezal k0Or . :
‘Defirie magnetic ‘séalar ‘potential. Obtain an
_expression for the magnetic scalar potentlal

" and hence"’ magnetic field” near a current

cai‘rymg 1oop R v e 2+6+2—10

6. (a) Denve an expressmn to show the .growth of

electnc current ina curcuxt w:th resistance
and self-inductance. ) 5
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(b) What is meant by
In an a.c circuit
series, find the ¢
resonance is obta

C

What is meant
Describe with ¢
mutual inductance
Ballistic galvanon
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