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I i,e t r: e 71., be such that ;#; is a f ietd" Then c is equal to

(a) l

(b) :l
(0) 0

fd) doe.s not exist

t,et p(x) : 9xs + 1ox:r * 5z * 15

urii(x) : x:t - xz - x - 2 be two polynomials ln Q[xl'Then'ouer Q

la) Bothp(x) and q(x) are irreductble
(b) p(x) ts retlucibLe but q(x) i's Lrreducible

(c) p(x) is irreducible but q(x) is reductble

G) Bothp(x) and q(x) are reducible

I et lF be ct f i.eld" of orcler 32. |',hen the number of non zero solutlon's of thc

ibrnr (n,b) e II; X F of the equati.onxz + xy *y2 = 0'ls equaLto

(a') one srtltttion
(b) lwo soluttons
lc) tlll"ee soLuttons

iil) rzr.r soLutton

t et G be ctnonabelian group of order 725'

l"hen the totctL number o f elements tn Z(G) equals

ra) 1

ib) 5

,t:.) ?.5

iil) 
.t 

2.'>

In the perrnutation group Su,the number of elements of order I is

(a) o
(b) 1

(c) 2

{d) 3 I

t,et.tFbectt'LeLr,lwithT6 elementsand.letfrKbeasubfteldof lFwith49elements'
't hen thr: climenston of lF tts a vector spoce over K ts

(a) 1

(b) 2

(c) .l

(d) 6

l,et ut be aprimitiue cube

(a) t
(b)2.
(c) 4
(d) u

3

4

-5

root of uni.ty.Thertthe d.egree of the f ieLd extension

Q(i,€, a) over Q ts

U



Lr:t, G be anrtncyclic lJroup of order 57 '

irt G ts

(Lt) 1

(b) :.t

(c) 19

(d) 3ti

Then the number of elemcnts o I rrt'tler ''\

9. (lonsiclcr thc lbltowing statenlcnts:

i,.. An abeli.an group G has a composttion series if and only il' G ls f tni"te

t?:IJ.acycltclJrouphasexactlyoneComposittonserles,thenLttsap-a|.oLLp
(a) Bttth P and R are true
(b) /'] i.s true and R ts f ttlse

(c) P is f alse and R is true

$) BoLh P rtnd R are f alse

|()let,(ibectal^oupoford,er15and"Ilbeagroupoforder.3S,
t,:t'1 lloth- G arud tl ure cyclic groups

(h) 6' ri; cYcitc untl Il is not cYc|ic

{c) 6 is rLot cycLic and II ts cycLic

ttl) uoth G ancl ll are not cyclic grolLps

Ili,etA,tJctnr|Cbell-submodulesofanR-moduleM'then
An(B+c):(AnB)+(A^c)

la) alwtYS true

il.:') never tru'e
(c) true il' B c A

(r1) canruot be determined

12.l,lrc clellree of extenstctnof the splitttng f ietd of x' - 2 e Qlxl truer Q i's

(a) 1

(ir) 2
\
' lJl -l

iili 6

l:i\rcguLclrn-14ttn(prttygonwttltnsid'es)i'sconstructibleifnts
( 'r'i 7 .t'
|rt e

t.r) l l
{d) l7

l't.i)'. (sel. rtt'' intelTers)as aZmodule ts

\at Both Arttnictn and Noetherian
(b\ Artinictn but not N oetherian

\c) N oethertan but not Arttnian

tt)) N either Artintan nor N oethertan



,whose mlnimal PolYnomiaL is

orm f or T'?

r01000
lrzotttl

(ir)100300
loooto
loooo:

01000
10000
00200
0 0030
00003

(c)

16.
l!!L 1x real,n : 1,2,13 .,' ). 

'fhen lim2-"o f,i(0) is

r/rl

r01000
lrrooo

rdllooooo
looo:t
l,tooo.'l

l.ct fn(x) =

(a) |

(ir) - I

(c) o

(d) nn

17. Which ot-thc lbllowing
I'(x+1)

(a1 litn, ,@ ti/cyjrru:
- - l'(r+ 1)

1b) Irrn, ,* (;yffi -
. l'(x'1l = 1(c) lrrn, "*'-* llr.n(e^)^J;

l'(')
(d) lirrr, ,*?Fm-'

is known as thc Stilling's lortnula?

1,

1

-7



ili

l9

'r'hc valuc or ljlxW{x2) is

.l(rt);
(b) 4
(") -3
(d) 3

,r.hc 
rar,ius o[-convcrgenoe of the power series f,f,=e (4n' - n:r + 3)z'" is

(a) o

tbt I

(c) 5

(d) *

'l'lrc valuc of lim, ,uL!, b > 0 is

lrt) ()

(b) m

(c) tog b

(cl) I

i.c:t l-(x,y): kxy - x3y - xys lbr (x'y) € R2' wherc /< is

clireclional cjcrivalivc of f atthc point (1,2) in thc dircction

tr.= (- #,-il '. # 'l'hcnthcvalucof'k is

20

a rcal cotrstattt.

oI Lrn it v0c10r

l'hc
)l

22. Which ol'the lollowing statements is not true?

(a) Any set with or-rter measure difl'erent flrom zcro is unoountablc'

(b) Carrtor sct ls an unoountablc sct with outer measurc'/'aro'

(c) l'hc sct o('algcbraio numbcrs is not countable'

icl).l.hcsc1oI'ralionalnumbersiscountablcaswellasmcasrrrablc,\

2i. l1' x arrcl, ur" r.u, numbers in f0' 1)' thent[e sum mo<Jultrs l' i <'tl'x ancly is

di:fincd bY

x+y=
'l'hc opcration l ts

(a) cornmr.rtativc but not assooiativc

(b) corrrnutativc and associalivc

(c) associativc lrut not comrnutativc

(d ) ncithcr c;omtnutative nor assooiativc'

(a) 2

(b) 4

(c) I

(Ll) -2

(*+y, x+YctJ
lr*y-, x+y>t )
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25

26

21

?_tl

29.

Which of thc lbllowing is not true?

(a) livcry step function nced not be a simple function'

iUj ,t continuous luncti<ln defined on a measurable set is measurablc'

(c) Itl is a mcasurable function, then so arelfl'lflp @ ) 0)'cxp(cf) 'f 
* cmcl f

(cl) A bounclcd lunction is I{iemann integrable if and only if it is continuous almost

cvcrywhcrc.

l.ct f :lR. --.l IR' be dcfined by f (x) = lxl''l'hen

(a) D+f (0) : D*f (0) -- -1
(b) D-l(O) : D- f (0) -- 1

(c) Il+/(0) = Dtf Q) = D-f (o) = D-f (0) -- L

(cl) Dr f (0) : D*f (0) : 1

Which o1'thc lbllowing is not tn"re?

(a) A lirnctiorr of bounded variation nced no1 be continuous'

(b) A continuous l'unotion need not be of bounded variation'

1cj R lunction of bounded variation need not be measurablc'

(cl) A l'unction olbouncled variation is bouncled but not convcrsely'

|l-t'Q):IxIisapcriodiclunctiono[period2lt,lhenthclrouriersericsforl(x)rs
,r 4 ,'cos x , cos 3T ' 

cos 5r r
(a) /(x) :;-;li,-; +?+=::+ "' I

(r,) I(x) ::-1 fY + -# +''l;l' + "' J

- 1t 4 ,cos x cos :l/ , cos 5x
(ct f U) :;,-;t- " 

- .T + -= - "' I

- n 4,sinx s-in3x 'sin5x-rtlr f(x)::.-i,t " 
-3+!:+-"'l

Which ol-thc lotlowing statements is not truc? \

(a) 'l'hc intcrval .(-*, ctl is mcasurable for cvery real a'

(b) lrvcry llorcl sct is measurable'

(c) l,cbcsgLlc llloasllrc is invariant under nslation moduio I '

(d) nonc ofthc abovc'

Which ot-thc Ibtlowing statenrents is not true'l

(a) I:ivery nrcasurable function is nearly continuous'

(b)Ilvcryconvcrgcntsequencco[measurablefunctionsisncarlyunifbrmly
oonvcrgcnt.

1o) Ilvcry mcasurab[e set is nearly a frnite union of intervals'

(d) nonc of'thc abovc'

d ( x,y ,2.)

l{) ll t , rsirt0 cosq),)/ = rsin0 sirup,z. = rcoSU,lhcn aG,Lttn=

itt) rsirLO



(b) rcos0
(c) 12 cos?

\rl) r?-sin}

)i (,onsi.d"e'r the power series L[=oanz" 'where 
an --

'['he racltus of convergence of the sertes ts

(e) 1

(b) .1

(,r) 5

1;l; c,r

t2 'l'lte rnct.ximummodulus of ez' onthe

setS: {zeC':0<tle(z)

(.)

e1'7
t {1,7

< 1,0 < Im(z) < 1) is

= z\.Then *1, '#dz is equal to

is constant. Tlti's sttttement ts of

LS CUCTL

is odcL

equaL t

(a)

(1.,)

(c)

(d)

3:1. l,et C : {z e C.:lz - il

(a) 2

(tr) 1

(c) -2
(d) -1

3tl /l bouncled entire function
la) CauchY's theorem

15) I'iouville' s theor em
(.t:) Moreratheorem
(1) Schwarz theorem

-z-t

35.'1'he princiPal ualue of (-1') " i's

\a) e2

(b) e'-i- -');(e ) c -'
(rile z

36. l,et R :
and l' be

{z=x+LyeC:0( Y<11n}
the positiuely orien Then the ualue o f the

1 al to
zllr

(a) 0

inte grctL



(h) 11

(l )2
(d) 44

-i'/.'t'he nttmber of zeros of the polynomiaL

227 - 7zs + Zz:t - z -f 7 inthe unit disc {z e C' lzl < 1} ls

(,1) l;
(b) .l
\c) 7

(d) I

38.1[ f (r.) : ;; ,thenconsider the f ollowing statements:

S. z - 0 is removable stnguLarity.
'l': z: 2mti,n - +7,+2,...arc simplc poles.

tn) Uoth S ctnd'[' cLre true
(b) Both S and'[' are f aLse

(c) S ls true and'f is f aLse

td) .9 l.s f alse andT is true

3t). l,ct f : C. : C be non - zero and anrtlyttc f uncti"on at all potnts in't1"

I l' t;(z) : nf (z) cot(nz) v z. e c\z,then tlte residue of F at n e 7l i;^

(a) rr/ (zr)

i li) / (iz)

, ., , {::l

;i) rl

10. (lorrsidcr thc ordinary difl'crential equation on iR , y'(x) : f (y(*))' If f is an cvcn

lirnclion ancl y is an odd lunction, thcn

(a) -5,1-x) is also a solulion

(b) y(-x) is also a solution

(c) -y(x) is also a solution r

(d) y(x)y(-x) is also a solutiorr.

41. Lc1 [,, (x) and Y2(x) be two solutions of
Y" (x) -f Y'(x) + Y(x) : 0 on [0, 1 l'

Lc1 W(x) bc thc Wronskian of 11 and I', such that * (]) : O

l'licn which of thc l'ollowing holds?

(a) W(x) - 0 lor altxe 10, I I

(h) W(x) / 0 tor all x€ 1i,0,ll2) u (112,1]

(c) W(x) -> 0 for all x€ (112. 1l

(cl) W(x) < 0 lbr all xe l0,ll2).



-ir r,cr y(t) : (l;[i]) satislv I = Av;t > 0' v(0) : (!)' whercA is 2x 2 cot'tslatrt

tnalrixwithroal cntriossatistyingtraoe(A).=0arrddet(A)>0.,l-hcny1(r)and 
v,(t)

!.roth arc 
ol t on (o' loz)
l^ton(0, 10lr)

-1 1 l hc oritical poirlt ol the systcr.ll

" = l.t - v, 'L) =. x -- 2Y isan
11 

/' rll

i,i),rtYnlPtoticalll' stablc node

(h) l-lnstablc rrodc

r u ) Stahlc spil'al 1lt'ittt

id) (Jnstablc saddlc Poinl'

4,) llA isthc sc10l'allcharacteristics valucs oItho Str'rrn-l'iouvillc boundary valrrc

trroblctr-t y" + )'y ': 0'tr > 0'y(0) &y(") = 0' thon

(a) ,A is a flrritc sct

(b) A is a counlablY irrhnitc set

lc) n is an uncoltntable sct

(d) ,\ is an cmPtY sc1'

4 5 (iivcn a sYstcm x'(t) : A x(t)' A II'@(t) is its:[i i il
rhar rD ,r,: li I ?l 

thcn dct(o(t)) is
I unclamontal rnatrix suoh

(a) I -i 1

. tb) I\
(t)) tz + 1'

(d) r:r -l- 1'

46.|fop(r)clorrotcsthcpthapproximatcsoluofirritialvalucproblcrtr.
x'(t) -.. 1, * tx, x(0; = 1, by the nTothod ucoessivc approximation"l'horr which

ol'1hc lbllowing is corrcct?

(it) QzG):1 +r++-:
(b) Qz(t) :1 *
(c) dr(t):1+

t2t3(t+;+,+;
L,Z

,
td) 4tz(t) : t + t +/ *tr**.



47. l'hc adjoint cquation of diffcrcntial equation * # + 7t#* 8x : 0 
'

IS

(t) t2x" + 7tx' * [J : o

th\ t.t x" 3t:2x' I llx : o

r.) l)r" I.3tx'+.lx:0
(d) f'r.r" :ltx' I .lx : 0.

4ll. l'or thc non-lincar aulonomous systcll'l:

dx dv

i: nu', i: or - 1'

thc critical poinl (0, 0) is:

(a) Sadd lc point

(b) Spiral point

(c) Nodc

(d) (lcntrc.

49. l,ct W bc thc Wronskian of n linearly independent solutions ola nrh ordcr

homogcncous lincar dil'fcrential ccluation. Considcr thc lollowirlg stalcmcnts;

t , w (x) : w (xo) n*pll- ff,ffi atl, v xE la, bl

ll W(x):0Vxela,bl
\\/lrich ol'thc Ibllowing holds?

(ir) I is truc bLrt Il is l-alsc

(b) ll is lrtrc but I is {alsc

(c) Iloth I & lI at'c trLtc

(cJ) Iloth I & ll arc lalsc.

50. ll'wc fbllow thc nTcthod of successive approximations fora non-linear initial valtrc

problcm x'(t): I'G,x),x(t) = {;x,f ,{ e IR'n; t,r e I:lct'bl'thlnthccrrcttr'rt'

approximation at the nth stagc is

(a) l]nboundcd r

(b) llourrdcd

(c) Givcn conditions are insufficient to asccrtain the boundedness of error

(d) Nonc of thcsc.

j1 ll I e C onailomain D c(a,b) 8m" andd isasolutionol-asyslcm

r;'(t) = f (t,*), x(r) = { on (a,b), then

(a) limr ,, Q(t + t) cxists alwaYs

(b) liml-,, cf (a + r) does not oxist

(c:) liml ,o 4t(ct -l t) cxists if f is bounded on I)

(rl) Norrc o1-1hcsc

I



53

52 Il'(i(t. s) is tho (lrccn's function of'the boundary valuc problcnr

x" (t) = f (t),x(0) : x(t) = 0' thcn

(.r) x(r) : ll cit,s) as

1nt x(f) : - i; G(t,s) /(s) d's and G(t' 
"= {:[i - i];i== i

(ct x(r) : - i,l G(t,'s) /(s) ct's ancl (i(t' 
": [[] Ill;ii;

(,r) x(r) : - I,j G(t,.s) rls and G(t,s;: {li- t)(1 -'),:::

I hc dil'lorcntial ,:quation

x"-(t- sint)x:0, t>0
i,
('r) osr:illalorY

;,,,,.,,ru-ur"illafo11-
(r) oscillatory but no1 sclf-adjoint

(cl) rron-oscillatory and Bulcr's equation'

54. (lorrsiclor the lollowing statemcnts:

l: lf cD(t) is a l-undamentalmatrix of the systern x'(t) : A(t)x, such that

A(t + w) = A(t),w * 0,-oo ( t 1 cn'

,i,.,,1 rl;(t * w) : cl>(C),-m ( t ( oo'

ll: I1'clr(r) is a lirndarnental rlatrix of the systorn x'(c) -- A(t')x' sLtch thal

A(t + w) : A(t),w * o'-oo ( t < .;'l7'

lircn<D(t*w):Q(t)C,-m(t<@,Cbcingaoonstanttron_singulartrratrtx
Which ol'1he lbltowing holds?

(.r) I is correct but II is not oorrcct

lbi Iloth I & [[ arc oorrcot

(c) I is incorroct bLlt tl is corrcol

(d) Iloth [ & Il arc iuoorrcot'

5:i. iw0 mctrioos d, anc1d, onasct arc said to bo cquivalent if'and only i['

(rr) thcf indr-rcc thc samc topology \

tit) d,(.x, Y) dr(\,Y) Vx,Y e X

tc)li,(x,y) dr(i,Y)l <e Ve>0 t
(r-l ) nonc of thc abovc

5(r. ('o-cotttrtablc topology on a countablc spacc is samc as:

(a) usual toPologY
(b) discrclc loPologY
( c) indiscrctc toPologY

td) co-f rnite toPologY

57. lt'apropcrtyol'atopological spaoeiscarriodbycvorysubspaccol'thctoptrlogical
rpaoc. thcn thc ProPcrtY is oalled:

tL



(a) topological ProPertY
(b) honrcomorPhic Property
(c) isomorPhic ProPe(Y
(d) hcrcditarY ProPertY

5tl. Pasting lcmma is a theorem in topology related to:

(a) horncomorPhisrn
(b) sequential continuitY
(c) continr-ritY
(d) opcn and closed maPs

59. Cornpacl subsct <tf aT, sPacc is

(a) conncctcd
(b) boLrnclcci

(c)closcd
(cl) cotnPact

60. A continLlous map on a compact set

(a) docs not cxist
(b) is LrnilbrmlY continuous
(c) is a homcomorPhism
(d) is an isomctrY

61. Which oIthc following is nol true?

(a) scconrJ countability + Lindelofncss

(b) sccond corrntability + separability

(c) seooncl countability is hereditary

(d) nonc oflhc abovc

62. A n<lrtlal sPacc

(a) is a rcgular sSracc

(h) nccd not bc rcgular sPacc

(c) cornPlctclY normal sPacc

(ci ) I IaLrsdorll' sPacc

63. Choose thc oorrcct statement: 
"t'(a) A sccond countable space is first countable'

iui n nrtt countablc spacc is second countable'

(c) A connccted sPace is comPact'

(cl) A comPact sPace is connected'

64. Which of the following is riot an executable statement?

(a) Assignment statement

(b) FORMAT statement

(c) lF(expression) THEN statement

(d) Wrlte statement



65. Which of the following is invalid FoRTRAN assignment statement?

ial r,i =, 5 0

(b) Y." 4.0.x"-'2 l7'5
ic) b -1 c : tt

(d) x'"Y

66. Which of the following is not a character function in FoRTRAN 90?

(a) ACHAR (i)

(b) cHAR (i)

(c) ICFIR (c)

id) ADJUSTR (string)

t:'t t,,,r-' (l) in FoRTRAN 95 is correctly written as
\y/

ia) rnN(x/Y)

(b) ArAN(x/Y)

(r:) ATAN2(X/Y)

(d) ATAN2(X, Y)

(rll. lf array: (1 0 0 O O 2 0 3), then considerthe statement

wHERE (array l=g1b-array: 1'5 * array

Which of the following is correct?

(a) b--array:(1'5 0 0 00 0 0 4'5)

(b) b-array: (1.5 0 0 0 0 3.0 0 4.5)

(c) b-array= (1.5 0 0 0 0 2 0 3)

(cJ) b..array: (1 0 0 0 0 3.5 0 4'5)

r,r). Read the following portion of a FORTRAN 90 Program:

\ d igit_1= n-(n/10)+ 10

n - n.f ^t0

digit-2=n-(n /1O)*1O
n:.n/10
digit-3=n-(n/10)'k10 |
n: nl10
digit-4=n-(n I1'Ol*L0
n : nl10
d igit-5 = n

sum=digit-1+digit-2+digit-3+digit-4+digit- 5

Whlch of the following option is co'rrect?

(a) This program finds the sum of digits of any integer n

(b)rhisprogramfindsonlythedigitoftheintegernattheunitplace



(c) this program finds the sum of digits of an integer n of 5 digits

(d)Thisprogramfindsonlythedigitsoftheintegernfromunitplacetothousanc]s
p la ce.

70. Consider the following table

t)o Statement ---

A2: DOI=1,10

A4: DOI=-10,2

Which of the following match is correct?

(a) A2-81, A1'-82, A3-83, A4-84

(b) A1-82, A2-83, A3-84, A4-81

(c) 41-ts4, A2-81, A4-83, A3-B?-

(d) A1-84, A2-8L, A3-83, A4-82

71. Which of the following statements is correct?

(a) Logical .NoT' and 'AND' operators have same precedence level

(b) Unary + or - operators have same precedence as binary + or - operators have

(c) Precedence of == operator is higher than < operator

(d) Precedence of x operator is lower than *x operator

72. Which of the following is correct?

(a) INT(ABS(x)+0'5) will correctly round off x = - 1-'6 to tlre nearest integer

(b) MoD(32 .5,1.0\ = 2

(c) AMOD(33.0, 16'5) = 2'0

(d) output of the MOD(k, 10) and IABS(MOD(k' 10)) will be alwavs same

7"]. l'hc dr-ral spacc rlf thc spacc ca ts

(a) 11

(b) 1'"

(c)c

(d) co

74.'t'hc spaoc lf is an inner product space' with

1a1 p -= 2.

(b)P+'2

(c)p> 1

(d)p<1

I

1A

Number of lteration-s

43: DO I = -2, -1,1, 2



7d. ltt atr ittncr product spacc' x L y i{'and only if

ta) llx 1- uyll < llxll lor all scalars rz

th) llx + qyll > llxll l'or all scalars cr

(c) llx + uyll > llxll l'or all scalars cr

(d) llr + uyll : ll"ll for all soalars rz

7(r. Which olthc fbllowing statemonls is nottruc:

(a)^nytwonorlnsonafinitedinrcnsionalspaccareccluivalcnt.

(b)l.hcdisorclcnrctriconavectorspaceX+{0}oannotbcobtaincdlionrantlrtl.

ic) lIr a []anach Spacc, cvery absolulcly convcrgcnt serios is convorgcnt.

rcl) lrvcry scparablc lJanach spaoe has a Schauder basis'

7"'. i.cr f : ll3 -' 1? bc dcflncdby f (x) : {tut * {zq'z | 1:tu:t'

i,vhcrc 0 = (ai) e R:i is fixcci' 'l'hcn

ia,i I is rrot bounclod

(b) l' is bounrJcd ona ll/ll - 3

(c) I is bounclccl ana ll/11 : llall

(d) nonc o['tlrc abovc'

7li" t,ct (ep) bc any orlhonormaI soquence in an inner product spaoe X"l'hon for an1

x,Y e X, It, l 1x,eP><Y'et) l

. (a) =' llxll llY1l

It,) > ll"ll llvll .

ir:r( ll;vll11r,l

ril; 5 ll*ll'llYll' ,'

7tl. Whioh ol^thc fbllowing is not a reflcxive spaoc?

ie) lr', 1 1P < lcxt

t'o) l,Plu,bl

icl CIa, b]

(d) AnY Ililbert sPacc

1_5



80. l.cr 'l: L" -t 12 bc dclincd by

({r,{r,{,,, "') '--+ (o'o' fs' {* "')'
Which of thc following is not true?

(a) T is boundcd

(b) 7 is scll-adjoinl

(c) 7' is Positivc

(d) nonc olthc abovc

ft1. Which of thc (bllorving statemcnts is not truc?

(a) Ila normcd space X is reflcxivc' then X' is reflexive'

(b) Ilthc <JLraI spacc x' of anormed spaceX is separablc, thcnx itsell'is separatrlc

(c)'l'hc normcd spacc X otall polynomials with norm clefi.cd Uy llxll : -u*;l"il

luo,qt,."thc coefficicnts of x) is completc'

(d).l.ticrccxistrca|valuerlcontinuousfunctionswhoselrouricrscriesdivcrgcata

givcn Poinl ls.

g:t I'hc cxtrcmal ol-thc lunctional Iilf* + y')y'dx is givcn by

(a) y(x) :Ll- r c1x't c2

(6) y(x) : -+ t crx -t c2

1c) Y(x) = 4x2 * c1x I c2

(ci) Y(x) : xz + 
"L 

+ '''

ll. F i, R i,*, , d,,,rJenotcs the cxternal fotce, resultant force, acceleration anrl virtr'ral

o,.r*","* of l,h particle rcspectively'for a constraint system of N parliclcs'

'I'hcn, the general cquation oIdynamics is

(r) II=, (F i - miwi)dr, = g

rh) II=,,(F; * R1)dr; = 0

lc) )lL. (Ri - miwi)dr, : Q

(rf) If=. (F i -l m;wi)6'r1 = 0

lior thc Ilamilton Iunction H(t,qr,p),lhe canonical equations are defined as

,,,,de, -dtl 
tt?i 

- -)il
'o' dpr- ot'dqi At

riit, dil AII dqi
ru) G, ' ar: - ,tp,

83
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tlu' ol! tlvi 0ll

't'./l OYi'rtt i)Q,

. dtl dt dtt at
ttt);; t)pi'o7i oqi

ti5l,cr@(r,Qi,P,)CLnd!)(t,Qt,Pi)betwoarbitraryfunotions,therrthcPoissonbrackclis

r,rr (rDf) : xLr (yi#,- #,#l
rr,i (rP+) = Z?=,(#,#j #,#)
ic) (rD*): Il=, q'#-'-##,

tr ) (0{) = LT=,(#, #,- #, #,'

tj6 I.hc rr.ansfon.nation d,: det,i, = []pt,u * 0, [] + o is oanonical with

ttt) l:i : ufill
{b) l7 .=' (u - II)LI
,.;)il -. ll
ici) 0 -, (a + B)II

ll7 Il l'nnd g arc inrsgrals o['r:quations o1'motion and II is I'lamiltorr [Ltrctitln' thctr

llrc l)ossion bracl<ct (fg) satisfies the cquation

(.,)i utD+(uro)f)=o
(i,) i; ffrD -r ((t' fiu) = o

i,,) # (f tD + (f g)tt) : o

kD * Gn + (f t)tt) = o

8l"i l'hc cxtronrunr o['thc Iunclional tlyQ\ = 1j'{''' - yz)dx'with

!,(0) '= O,y(rc/2) = 1

'\ {lr) oanrlot bc achicved

tb) cart be achir:ued f'or ! = asinx * b cosx'aand b bein'q arbttrary

t.) (:an be achiued. onlY f or ! : strtx

itl) cartttt be ctchieue'd' f or! = sinx butcanbe achieved f or some oLher y

,,
gq) \ bcad slidos orr a smooth rod which is rotaiing about onc cnd irl a vcrtical trllatni: IVitlr

,rrrilorrn augular vclocity trt.ll g dcnotes the acceleration cluc 1o gravity' llron thc

Lagraugc's lr-rrrction L is

;il!^(r', + ,'r,,f) - mgr sin a.rt

,,il)m(r'2 - r2ai') t mgr sin'cr-rf

t cl ),m(r') 
-r ,'' a,') - nLqr sin a-rf

1l



(d) ]rzr (r'z 1'r)t,tz) - ^g' sin rr-rf

q0. r\ rigicl borly is in rotation about a slationary axis u. For thc indepcndcnt coordinai*

rvc rakc thc anglc ol-rotation rP.'l'hc gcneralizcd forcc Q : ['r,T :)lrO'' /,, is tlit

rr.torncnt of incrtia of thc body about the axis of rotation''['hcn thc Lagrangc's

ctlLlatton
(1- ()'t' o'' -- o will takc thc lorm
,lt r)f AO

q{ I,() : Lu

(b) l,,cb = Q

(c) lrrP -' 1,',,,

(d') l,,Qz ''Lu

9I Which ol-thc lbllowing is not corrcct?

,,.r 
1' 

t (>!t) - (*,t,) | @#)
)t

; [. i :]-'- --- 0
, d(l L

{u) 1 .*- $lIi:1 \pt 6qt + Lt 6tl
,. , t):0rrlrl: tlllt1i,lr,

()2.'['hc parrial difrcrcntial cquation lfi+*fi:0, is hypcrbolic in

(a) I'hc sccond and lourth quadrants

(b) 't'hc [lrst and sccond quadrants

(c) 'l'hc sccond anci third cluadrants

(c1) I'hc Ilrst and third cluadrants'

ql. n gcrrcral solLrtion of scconcl ordcr partial differential equation

4 7),* - uyy - 0, in 1crms ol'lwo twice diffcrcntiablc functions f and g' is ol'tltc ior-trL

u(x,y) :
(a) f(x) I g1(Y)

(b) f(x t 2Y) t g(x-2Y)

(c) l(x t41') I g(x-4Y)

(c1) 1(4x t1'1 I g(4x-Y)'

(1,,1. l,ct Lr(.x. 1) satisly thc initial boundary value problem

OtL 02

-:-X; xe (0,1),t >0
dt. d,
u(x,0) = sin(nz);x el0,1l
u(0't) =u(1't):0't>0

'l'lrcrr lirr x€ (0. r r. , (r, 1) it "q"ttu



\,r) esbl(Tx)
iir) rr-rsin(nr)
, ,: ) -sin (nx)

, ,l I sttt (rrx) e "'

95 Lctu(x,l) satislY lor x € IR' f > 0

')2 tt. t)tt ., Ozur /-:--= = 0'
'i'r,,,,,|,'u,, ur'lf;. ru'nl 1t: eLx u(t) with 7(0) = 0 andv' (0) : 1

ia) is noocssarily boundccl on [(x' t): x > 0' t > 0]

ih) satis[ics lu(x,t)l > 
"

'u) is oscillatorY in x

id) satisllosu(x,0) : 1'

9(, ll'u(x1,x2,. . .,x,.,) is a realvalucd harmonic function' thclt

(a) u is oonstallt lor all n

(b) Lr is oonstant only lbr n = 2 and n = ll

ic) u is oonstanl if'that is boundcd

icl) rr is tlcvcr oottstatll'

!) ' {lottsicler thc fbllowing statomcnts:

r ,I(r) : rlloglxl,x € IR2, x * 0 is a lundamontal solution oll'aplzlcc's cclttattittt

ll: QQ): ,*t-z),i(n) *" x € IRn' n) 3'x * )'whcrc cr(n) is ttic volr'ttrtc i'l

Lrnil ball in 1R.", is a iunrjamental solution of Laplacc's eqttatrotr'

Whioh ol'thc following option is oorrcct?

,x) I is truc btrl tI is hlsc

r b) I is lalsc bLrt ll is trLto

(e) tloth I & [[ arc truc

td) lloLh I & ll arc [alsc'

t)li. (iivcn et boundary valuc problem

t\u+ f: 0 in [J,u = g on0,J,Wherc s an opon and bor-rnc]cd an$ dtl is (' r';tritl

\l'tt e C1-(D), ttrsn *f itf'' of the l-oltow option is corrcct'l

(a) thc cncrgy luncti<;nal tSwl: Ju f,l l' - wf dx rcnrains r'rrrohangcd l.ry t'i

(b) Lr n.rinimizes the encrgy llwl
(c) u maxitlizcs thc cnergY 1[w]

ld) all ol'thc abovc options are correcl'

9(). Consider the Neumann Problem:

t.txt l lty : 0,0 < x <t'-1' < y < 1''

,r-'(o,ri u*(n,y) =0'tru(x'-1) = 0'u'(x'1)= u* psrnx'

Thr: Problem admits solution for

1.9



(a) ct = 0, fi : 1

(b) n ,= -1,{l =:.
(c) r.r =' t,0 ==i-

(d) cr = 1,{}: -n'

I 00. The solution r f wave equt tion

us, - Lu: f in IR x (0' co)'

lt:0,ilt=0onlRx[t=0]
IS

(a) u(x, O :: I: t::: f (v,t - s)dY ds

(b) u(x, 0 :: Il l', f fY,t - s)dY ds

(c\ n(x,D : [: tl]l f fY,t - s)dY ds

(d) tr(x, O:: I: f:: f (v, s)dY ds


