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

b) Wh iC matrix s g
(b) en- 3 Symmetric matrix js gu:q 1o be
Hermitian ?

(¢) Find adj A if A=(? )

[Turn over



]

3. Answer any two of the followmg questions : P

.'2. Check whether the - total angular momentum

. " matrix’ for an- electron given by
3 =(3h2/4)(0 ?)--is' o

Hermitian and umtary g 2

2 :

. 2><5—10
‘,;_,(a) (1) If A2+A I= O fmd At . 1 .w*? |
o (ii) Show ‘that the’ mverse ‘of a matnx s ‘j

unlque
. Or.

;';If A, B are two square, Symmetric
matnces of dimensions nxn find the
condition when the product AB is

symmetnc e o
(m) Find the rank of the matnx 2 ]

3 1 2

~ (b) () Express the following quadratlc form as
Product of matrices :

ax? +by? +2hxy - -2
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(i) What.is: an idempotent. matrix ? 1
(iii) Find the Uvalue of b, 1f the matrix

| 0l b \ah Z
' ~1°%0" 4a|
< 2@’ J%b‘a\vo" CRUETIII
o 1s skew-symmetnc . 2
aloe oy . grners oa e

\

Q' (c) (1) Show how* centnfugal fore and coriolis

0.7

force appear in the. description of motion
of a partlcle in the frame fixed with

respect' o rotating’ earth, * 4
. (11) "Sum of finite rotatlons performed on a
s “rigid " 'body depends oni’ the order of
‘rotations.” B A wed W
. .. What Qperatlon on }'wo transformation
- “matrices’ A, B are lmked with the
statement ? i Q_\' 1

4 Answer either [(a) and (b)] or [(c) and (d)]
(a) (1) Given' the matrlces

ST
g N A PRI

() 2 3 X N 1
A: 3 '—1 1 “X= Y, _C: 2
. 4 "‘2“ lf a \z 3

‘and the equatlon AX = C,

.:A}J " Solvé for %,y 2'by matnx method 3
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o :'(ii§ “Test"whethier the matrix
ST 2Ce0s® 0 sin®)
0 .1 0 |
—-sin® 0 cosO)
is orthdgdnal"'or not. 2
(b) 6)) Consider the followmg transformatlon in
R three dimepsions = . 1+2=3 @
- X'= xcos9+ysm9
i yr —f’—xsm9+ycos9

o Z z . . :
Wnte down the transformatlon matnx A.

Show that A(0;+03)=A(8;)+A(8,)-

LRI
EEENS

" G 3 e o e 2
2 -3\
4 6

(C) (1) Test whether the followmg matrices are
diagonalizable : - 1A ®

a1+ pof? ]
\1-i o) — \0 2

(i) State and explam Cayley - Hamilton
theomi 2
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r~';‘ AN e . i ,_,': . Y Lo v‘,h‘.., . a,~,:,f; 3’32.; . ‘ s ) -' _
“(d) () Calculate the“eigen \_fa‘lﬁes ‘of M, M™
. L PN IR L_l 1 l\_ ‘.‘.J._> | _2‘1 )
where M= 1 -1 1| = 2+1=3

i 2 R

. 0 —tan
(D) If A=( | %) and [ is a unit

tane4” . 07
\ s e e e e aatylg Brerimgr e e o
® " ‘matrix; 'show-that """ - 2

cosa —sin?& -‘
I+A (I A)( . )
sina . ’cosoc'
GROUP-B
(Electrostatlcs)

Marks 35’
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5. Choose the correct optlon U

1x4=4

(a) The mduced surface charge q is related to |
o charge q as (where K= dleleclnc constant) :

O a=q/k . . @ q=q

| LY -'
:(111)q q(l—'f{‘-)j (IV) q q(l K) .
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b o=

i (b) The eleptrlc potentlal due to.a quadrupole at

dlstance far off ﬁ-om its centre vanes as

S ‘ I i { )
R wl b
(i) 1/PJ C Gv) 1
{ v 3 S O
(Cf Elec"tnc ﬁeld at a. pomt close to'ihe surface
g ;0\ - ofa charged gonductor havmg charge denslt,
 is _
l LA Y)?(; ‘ NPT
() o/4 €0 155 | ") ole
(i) o/2e, (iv) o©/3¢,
g LR | |
(d Unit of elegtric. potential in terms of base
units of S JS e
~u @ Kg mzs-l . (n) KgmiS-1A”
S s I i
o (111) Kg mzs-z (1v) Kg mzs"A"

-"_“: e oo

6" Answer the” followmg questlons 3><2=’

@ Two ¢ charges q,=21C and q2—3p.C are placed
at (0, 0, 4) and © 0, —4) respectively. Find

" “the 1otus, of points \where ‘poteritial is zero.
3
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- l, ,..‘ or’. )

BLI

. What is the net electric field at the pomt P
S due to the’ tWO mﬁmtely long charged sheets

‘as shown in*tHe ﬁgure
Ut

(b) (1) Can the potentlal have a max1mum or
ST mmunum 1n  free space ? Just1fy’¢ Y%

Ll TR SIS I Mt R TN,

e (ll) Show mathemaflcally) *that Vo is
_ perpendicular to the equlpotentlal surface
$(uy,2)= Cofistant, ” 1%

7. Answer elther (@ or (b)

(a) (1) Compute the curl and dlvergence of

® electnc' ﬁeld glven by -
- Exy,2)= (x' +7 *-35)’.‘+(y’;+‘x2-9z)§
re (z +y2)z | -
ECREE RIORS I . ‘
Is the ﬁeld consefvatwe ? 1+1:+1=3
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(ii) For the electric ﬁeld E (ny )x

NI :;.1" -

soun L where Kg 1s a. constant, compute the
' ~electric ﬂux through the face of the cube
region deplcted in the ﬁgure 2

L ‘.L;—P Y (D

X a

"\Uv BEREERCI TN Co v . .
T (b): ’(1) Using Gauss’s law ﬁnd an expressmn for
the mechanical force per unit area on the

i'surface -of ‘a charged conductor. 2%

<11) Denve an expressmn for the equilibrium
of an électrified soap bubble. 2
Answer any fwo questlons P
wvibo fa - :
(a) © Four charges ¢, 243 =0, =-a, =q =
arranged at points (0, a), (0, —2), (@ 0) o)
-, .and (-a,.0) in Xy plane. What is the
electrostatic ‘energy needed to: compose
such an arrangement, - bringing the
charges in from infinity ? Also find the
eleclmstatnc potential in::x-y plane.
: 2+3=5
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(11)

(i)

() O

(i)

T T T T Ty

Show that an- drbltrary dlstnbutlon of
- charges is equivalent te combination of -
mcncpolc dlpOlQ ‘quadn‘lpcle.etc 5

Two concentric spherical shells of radii -
.2 and b (b>a) are charged to potentials =
'V, .and, V, . respectively, Use . Laplace’s
equation to calculate the, electnc potential
in the rcg10nx>bctwecn ‘the. shells.. 5

R R
RN TR

Use Poisson’s equation to find the charge
density in a reglon where the potcntlal
function is ‘
V=a+4b (x2+Y2) ¢ log (x +y 2y%,

5

What is meant by dielectric polarisation?
Show how E, D,P are related for an

isotropic dielectric’ medium. Is water -

moleculc a polar molecule ? If so, why ?
1+3+2=6

Using Clausius-Mosotti relation show -
how can the atomic radius be determined

from dielectic constant, : 4
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(d) (i) Determine the electric potential at a pointes™
- on the axis of a charged disc of radius
a and surface charge density o. Show
that the disc may be regarded as a poin
charge tor far off points. 342=5

(ii) Two equal point charges q are placed at
equal distance b from the centre of a
grounded conducting sphere of radius {
where b<a. Calculate the force acting on
each of the charges. 5
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