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3. (a)
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(4)
heej Yeeecele KedeepeUe~ Fme me@®he kede keime nue kedjle n?
Unit-1 7 FlegeF-1 4/7v%
Reduce the matrix A to the normal form

& hence find the rank of the matrix where
1 2 1 Ol;
-2 4 3 0y
€1 0 2 -8

A=

My M> M

evecveeUgeKele DeelUen kede veeceue ®he ce heejleelele kedjhed
Gmekede kedeeS Yeele kedeepeUe pene

€1 21 0¢
_ € L
A=g2 43 0y

€1 0 2 -8f

Check the consistency of the following
system of equations & if consistent find
the solution :

evecveeugeKele meceekedjCe evekedele ked DeelejeQee neve kede
peclle kedeepele~ Ueeo Ue DeelejeCee n lee Fede nue
evekedeeuell

2X—y+37z-9=0; x+y+z—6=0;
X=y+z—-2=0; x+y—z=0

Prove that every square matrix with com-
plex entries can be uniquely written as
A+iB, where A & B are Hermitian matri-

ces.
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Note : Attempt five questions in all, choosing one
question from each unit and Question No. 1
is compulsory.
lelUeked FheseF me Sked eMve Uevele nS, kedue heele ebveg kede
nue keieepeS leLee eMve me. 1 DeeveleeUe n~
1. Attempt all parts : 10/20
meYee Yeeie nue kedespele

1 1+it
(a) Prove that B = 1 E . It is Unitary.
J3 &-i - 1¢
s 1 €1 1+i0 ., .
B=—_2 z
emeae kedeepele  eked Ba-i -1t Skede | ceked

DeeJUen n~
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(b)

(©)

(d)

(e)

Q)

S-671

(2)
Show that the rank of a matrix and its
transpose matrix are equal.
OMeeFUe eked ekedmee DeelUen Deej Gmeked heejlele Deedlen
fede kedeeS meceeve neice~
Prove that characteric roots of a skew
Hermitian matrix are either zero or purely
imaginary number.
emeae keieepele cked Sked Jee-neceeMeleve Dee en ked
DesYeueetteeCeked Use lee MevUe neie DeLedee Meae DeeOgkedeunels
meKUee neiee~

A vector y is always normal to a given

closed surface S. Show that :

A\ Y

. curlu dV =0, where V is the re-

gion bounded by S.

megoMe o neeMee oe ieF yevo melen hej DeeYeuecye n~
OMeeFUe : (‘!‘i\/s curlu dv =0,

pene Vv, S Eeje lej iele #ebe kede coKeelee n~
Show that : u = x2 — y? + 4z; is a har-
monic function.

OMeeFUe ekéd @ u = x2 — y2 + 4z; Sked neceseveled
(njelceked) Hedueve n~

The acceleration of a particle at any time

(9)

(h)

a

S-671

€©)
t3 0 isgiven by :
a=12cos2ti- 8sin2tj+16tk. If the

velocity v iszeroatt=0, find v at any
time.

ckeimee meceUe ¢ 3 o hej Sked keiCe kede 1)ejCe n
a=12cos2t7- 8sin2tj+16tk,k0t=0
e iecle v Mewle ne lee deimee mecelk fej v felee ueiceFUs~
State two rules of finding the integrating
factor of any non exact differential eq" of
first order & first degree.

ekedmee “Sked KedeeS Sked leele” Delekedueve meceekedjCe pee
SkepekeS ve ne, keée meceskeducveell ieCosked feehle kedjve hed
oe evelice yeleeFUe~

Solve nue keieepelk

dx _ t(2logt+1)
dt sinx + xcosx

Find the complementary function of :
evecve kede Mejked Hedueve %eele kedeepele :

2
de_y+xd_y_4y = x?

dx? dx
Define Clairaut's form of a differential
equation of first order. How will you solve
this form?
Skei kedeeS ede keuejepe ®beeUe Delekedueve meceekedjCe
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8)
(b) Solve nue keieepels :

S-671

(b)

€Y

(b)

S-671

(5)

emeee keieepeUe eked OelUsked meecceBe Dedelede cue Jeie
Deeden keie A+iB ked ®he ce DeeEleelle fekedej me cueKes
pee mekedlee n, pene A leLee B nceseMeleve Deedlen n~
Determine the eigen values & the eigen
vectors of the smallest eigen value of the
following matrix :
evecveeueeKele DeeJUen ke DesYeuesHeeCeked caeve leLes vUevelece
DeeYeueeeeCeled ceeve hed cuele DesYeueeeeCeked mesoble Yeele
fedeepelle

€ 1 0C

€0 2 1f

€0 0 2

Unit-11 7 FleF-11 4/7Y%
Let u& v be two Vector point functions
differentiable in a certain region, then
show that :
Ueo U & v 0e DelekeiuevecU meeoMe eyevo Hedue ekedmes
#e%e e n lee oMeeFUe :
curl @ v) =(v.N) T - v div
U- (U.N)V+udiv Vv

A particle moves along the curve :
x=t3+1, y=t2, z=2t+5; where t is the time.
Find the components of its velocity & accel-

eration att = 1 in the direction i+j+3K.

P.T.O.



5 (@)

(b)

6. (a)

(b)

S-671

(6)
Sked keiCe Joed x=t3+1, y=t2, z=2t+5; ¢ YeceCe

fedjlee n, pene € mecelle n~ mecelle t = 1 hej Gmeked Jeie
Sle 1JejCe kede leSked i+j+3k keie coMes ce Yeele kebeepele~
Verify divergence theorem for

F=0-y)T+(y-207+@ - xy)k;
taken over the rectangular parallelopiped
OEXEa Ofy£Eb,0O£z£EcC

F=0C-y)i+(y-207+@ - xy)k;
eeS [eFlepeme Oecele mLesefele keieepeUe pee Declelechede
hejueucchesFh ked Thej ecuelee ielee n~
Showthat: F = zeX | + 2yz,j\+ (e + y2) K :
is a conservative field and find the func-
tion Qs.t. F = NQ
OMeeFUe eled : F = ze* T +2yzj + (€* + y?) K ;
Sked emLeele Useucked #s8e n~ Hedueve £ kede coeve %eele
fedeepele peyeeked F = NQ N~

Unit-111 7 FieF-111 4/7Y%
Solve nue keieepels :

dy _4x+6y+5
dx 3y+2x+4

Solve nue keieepels :

(2x +y- 3)g—y—x—2y+3=0
X

(@)

(b)

€Y

(b)

(@)

S-671

(7)
Solve nue keieepels :

dy _ e Y- ¢eY)
dx

Solve nue keieepels :
y?logy = xpy + p?
Unit-1V 7 FlegF-1v 3/7v%

Show that the system of confocal con-
2 2
L /
a®+k Db?+k
rameter is self orthogonal.
OMeeFUe ehed meveeeYe Mekedleekede] evekedelle

ics : =1, where k is a pa-

2 2

X + y
a?+k b?+k

=1, pene k keieF feelleue n, mle

UecyekedeCeelle n~

Find the general solution and the singular

solution of the differential equation :
y=2xp -y p’

Delekedue meceekedjCe y = 2xp — y p? kede meeceevle nue

Sl eleeleSe nue Yeele kedeepele~

Solve nue keieepels :

dy d% >
—— +2—= +Yy = X°COSX
dx* dx? Y

P.T.O.
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