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1. Anéwet the folib?‘yvirig qii}e_sﬁions : 1x3=3
(a) Define rank 'of 'a métrik.

bk When:.a, §ymmemcf .matrix; is said (to be
Hermman Pzasines, G0 ISy

‘ri

(c) Find adj A 1f {A, (.0( 61)

(O 2ot sibi ¢ [Turiéves



2. Check whether the- total rangular momentum
.~ matrix for an electron given by

1?2 ;(3h2/4) ((1, (1’) is

Hermitian and umtary 2

3. Answer any two of the, following questions :

. 2x5=10

(a) G If A2+A I O find A1, 1
(i) Show “that ' thé inverse ‘of a matrix is
unique. S 2

Or

y -

If A, B are two square, symmetric
matrices of dlmensmns nxn find the
condition when the product AB
symmetric. = i

' (iii) Find the rak of thé ‘matrix

3 -1 2)
-6 2 4
-3 1 2) ..

(b) (i) Express the following quadratlc form as
product of matrices ,

is

ax?+by?+2hxy 2
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(iif) Find the walue of b if the matrix

v

Qi1 bYa -
10 4a |
2ar 2b:i0.); ~ g

. 1s skew-symmetnc . e
FERR TS KT [EANEESJT 1 192 )r,."t":' R IR
R orts e

(c) (i) Show how centnfugal Bk and coriolis
force appear in-the‘description of motion
of a particle in the ﬁ'ame fixed with
respect to rotatmg earth 4

(ii) "Sum of finite, rotatlons performed on a
e ngla boﬂy depends ‘on ‘the order of

- rotations." 1 YA R owele R

. .What; operatxon on,{fwo. transformatlon

matnces A, B are linked with the
statement ? LRy 1

A
:‘; 4"-»

4, Answer enther [(a) and (b)] or [(C) and (d)]
o (a) (1) vaen “the matrlces

LR AT
]

0.2 3 x 1\
A~=‘ 3 ._1, 1 X=‘y\,.C~= 2
4 3 1‘.’ ‘.1 Z) . 3

and the eqyatmn AX = C e
Solve- for %, ¥ Z by matnx m,ethod 3
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L (i) Test :‘Athtll'er"-éthe:— matrix

'0‘ 1 0
: -sin® 0 cos0 /

is orthdgonal or not, 2

®) @ Consider the following transformation in
BNOR E *%l-r,gc 'thPnSionS_ 1+2=3

......
~

'vuil..:' RE ’:. b X'.=:xcos'e+_ysin_e

s s

Lo Ly b e e v
=—-XsinO+ycos
Z'=z

‘ ST s R ix A
Yo, ‘.erte down the transformation matrix A.
A S ' NS

Show that A(B;+6,)=A(0,)+A®,)-

UMy Bee ':' -.- i) x . RSN . .
_.’, B (ll)"'Flnd--the‘mverse of the matrix 2
o L. X ‘:,;E ST o . s -

&3

© @ ‘Te;st whéthcr the follo@iqg maniéés are -
diagonalizable : - 1%5+1%=3 &
D

U-i o 0 2
(i) State and

v cXplain Cayley - Hamilton
theorm* '

2
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@y’ (1)" ‘Calculate’ the elgen vaIues % Ni:”

/3 FE SIS B ! —.1 )1 1 A
| where M=| 1 -1 1|, 2+1=3

-

2 1 2
o S S

| . 0 -—tan% L
_ i) If A= . d I.is.a uni
L (‘) PR (tan% A ¢ E ) f?P::',‘i}tlsj ?, t

-

[Sel¥

e T ST SRRT S o Leageeca .‘-\ e

Ca2b T Umatrix, show 'that e B3 2
23

cosa. —sma)

, ~I+A=.(I—A)( ] L
S sma HCOSTL !

., A O (il
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5. Choose the correct optlon 1x4=4

.‘LsA] '

(a) The mduced surface charge‘ q is related to

, Charge q as (where K dxelecmc constant)v .

O d=ak @ q=q,

LI
N nd

IR

§

(iii')fgﬁ'.'}- g(l ——Bl{—) (i..v) q =q(l -K)

SN
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- -(b) ‘The electric, potential due to a quadrupole at

distance far off from its centre varies as

EY

) 1/15}r ) e

(iii) 1/ v 1

. '(¢) Blettric field at a.point close to the surface

of a charged conductor having charge density

c is ‘
(iii) o/2¢, (iv) o/3€,

PR

(d) Unit of electric potential in terms of base
units of SI is

@ Kegm's' . @) KgmS'A" -
(i) Kgm?s? (iv) KgmS?A™
EEE VIO TR . S : -

6. " Answer the r't"o'IIOWing dﬁéstions : 3x2=6

(a) Two charges q,=2uC and q2=3 puC are placed

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

the locus of points where potential is zero.
3
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' What is the net electric field at the point P
ot ... due to the two infifitely long charged sheets
1.3 §hown in’ the ﬁgure SRR

..............................

(b) (i) Can ‘the potential have a maximum or"

mmlmum in free: spaee :? Jusnfy 1%
q s s L M

(n) Show mathematlcally that Vé.

perpendicular to the eqmpotentlal surface .

¢(X y, Z)= constant (OO 11/2

7. Answer either (a) or (b)

.‘0'

(a) (i) Compute the curl and dnvergenee of
S e electnc ﬁeld glven by R

t

E(x y,z) (x +z +5)x+(y +x2 —9z)y '

+(Z +y~- )Z i

IS the ﬁeld'-eonsewéti—_“reA? 1+1+1=3
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(ii) For the electric field E

Gt G “v" DR ITENE m)' i :
il by Where, K. s a. constant, compute the
‘electric flux through the face of the cube

.......

region deplcted in the figure. 2

E= (Kx%)ﬁ

G e
4 (b): @) - Using Gauss’s lawifind an expression for
Poav . surface: of a charged coriductor. %‘

er i be
SR 55 PR T4 u HGs

i (i) Derive an expressmn for the equlhbnum

of an electrified soap bubble. 2%

AnSWer any two questlons :

«-,;, b WYL L » o Yrod

@ @) Four charges Ch ‘Jz -*CI‘ =-q,=q ar®

| arranged at points (0, a), (0, —a), (a, 0)
.1, and (—a, 0) in x-y plane. What is the
electrostatlc energy needed to compose
such an arrangement; bringing the
charges in from inﬁnity ? Also find the

i elecuostatlc ppotential - in' x~y plane.
243=5"
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the mechanical force per unit area on the




(u) Show. ‘that an arbitrary.. distribution of
o  ‘charges is equivalent to combination of.
’iﬁionopole dlpole quadrupole etc. 5

®) @) Two coﬁcéritric spherical shells of radii
~ aand b (b>a) are charged to. potentlals
. _'V and V respectlvely Use -Laplace’s
S equation to ,calculate the electnc potential
. mr..: in the region between the:shells. 5
(ii) Use Poisson’s equation to find the charge
~ density in a region where the potential o
function is : ' x
V—‘a+4b (x2+y2) clog P +y 2y, B
5

() (i) What is meant by dielectric polarisation? ‘ |
- Show -how E,D, P are related for an
isotropic dielectric medium. Is water
‘molecule a polar molecule ? If so, why ? -
143+2=6

(il) Using "Clausius-Mosotti relation show =
~ how can the atomic radius be determined
from dielectic constant. ; 4
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+o (d):3): Determine the, electric potential at a point
“w et O the ;@Xjg of a charged disc of radius
% ow o, 2.and Surface charge density ©. Show

that the' disc may be regarded as a point
.. Sharge for far off points. . 3+2=5

e %
At }4_-

A R L
.« @) "TWO equal point chatges q ‘are placed at
7" “equal distance b from the centre of a
N :“:;m}{ ~-"grounded coniducting sphere of radius a
-t where. b<a; Calculate the force acting on
each of the charges. 5
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