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l. Supremum aid inimum olthe set

rrll
{r t.u-.,'r. n'n. 

f arc:

(A) l,o (B) 
"o, 

2

(c) dr, 1 (D) 2, I

2. Suppose A is the set of all sequences whose terms

are 0 or 1. Then Ais :

(A) Finite (B) Comtable

(C) Unmuntable @) Atmostcountable

3. Suppose s" = iri for n = 1, 2, Then

sequence {sn} :

(A) Converges to I

(B) Converges but notto I

(C) Dil erges 1() 'o
(D) None

4. Suppose {s,} is a sequence given by

s, = o,',, = j",*,,',.-' = |*"-
Then lim* and limit of s" are :

(A) t, -l (B) 1.0

1
(c) ,,r

1'
(D) l, ;

5. Suppose E is a compact subsetofR which ofthe

following is hue ?

(A) E satisfies Bolzano Weierstrass property

(B) E is not closed

(C) E is closed but not bounded

(Dl F is neither closed nor bounded
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Sl4f-*- : : , :.: -:- -: - -- t ' :d frurction deined

on R. Sup!\-':' I : :::' :' --' ':t ofall x e R such

that()r)=0.I--::.-: :

(A) Bounded'o;r :.:: :. : =:
@) Closed bur noi r"'-::::
(C) Neither closeo nor o-'-: -- -

@) Closed

Suppose f(x) : xr + 2x'] - x - 1 is rier.lned on I l' 2]'

tfat x = c the tangent dra\^n is parallel to the line

-z+ J43({) - -3

- 2+ .,143

-2

(A) 1, 0

(c) 2, -2

(B) t, -l
(D) r'5

joining(1, 5)and(2, 19) Then =

r-",-rl(Rr ''-

(C) Both (A) and (B) (D)

Suppose f(x) : fr for ali

'.'{'' '' i' '*' }
Then f :

(A) ls continuous but not uniforml-v contmuou'

(B) ls Lnilonnly continuous

( C ) Is drscontinuous

@) Has l-nile number of discontinuities

Sr.rppose f is defined on [3' 5] as f(x) = -l or 1

according as x is rational oriratioml Upper aic

lorrerRiemanr >umsof fwilh rcspect lolhe F'l''ti' :'

P = { 3, 3.25, 1 5. 3.?5,4' 4 25, 4 5' 5} are :

l
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Suppose fr.fr are two monotonically increasing

fimctions ol [a, bl and f= i -f, on [a. b] Then fis:
Suppose v is the vector space of all continuous

conplex valued ftnctions on [0, l] with innerproduct

defined by (rt,l, e(t)= J 
r1t1, g(t) at ' tt"n

0

Schwarz inequality becomes :

(A) kOcOI <(r(t)I G(t)I

i r<o ao"l. i t n,I " i t*t lY "

j ,1,yr1,1u, . i tto u, j *t ) "
I l--

J rrlE0* < I r(t) dr J c(t)dt

Suppose F is a field and V is the set of all

pollnomials in x ofdegree 2 or less over F l-et T be

a linear translormation on V defiled by

T(cro- cr x +o.xr)=crr-2clrx' Thenthematrixof

the linear transformation T \\'ith respect to the basis

(A) Bormded

18) Bounded variation on [a, b]

(C) Both (A) and (B)

(D) Neither (A) nor (B)

Suppose A is an onto linear operator on a

dimensional vector space x then A is :

(A) One-one (B) Unifodrny

(C) Both (A) and (B) (D) @) but not (A)

Suppose c(x) denote the space ofall continuous

bounded real valued functions deltned on a

space x then c(x) is :

(A) Anomed linear space wr't suprcmum norm

@) A metric space w.r't the metric induced

supremum norm

(C) Acomplete metric spacc Nr't' the above metric

(D) Allthe dbo\ e

@)

{l,x,xr)isl

[o o o 
]

(Ar ll o o1

lo r o..1

h

b

a
"l 

*" 
^. 

o.

"l

h

bJ 
"," 

,

"l

lr o o'l
lo r ol
lo o ,l

tt o oll, , ol
l, o ,l

le u

then the characlenstic ro-.,1: 
:

f r u ol
roJo z o1

l0 0 3l

(A) g, o, a

(C) a, o, c

@) a,b,c

(D) None
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2\
-+ Ithenfreraokoferis:

I

(3
16, IfA=I .5

l-.,

-1
,|

1

(B) 2

(D) 0

For whal v31ue of ). the s-vstem of equations

x+y tz=7;x+2y1 lz: l6ix +3y+)"2=22has

a Lnique solution 'l

(A) 1

(c) 2

xu 11,1;11r + b,1r)x = h(r); x(to) = x\q) = 0 and il
*,(tl. *r(L) ureiin.utty independent solulions of

Uo*og"o** "q*tion 
xrl + br(t)xr + ttr(t)x = 0 and

ifv{x,, Q is &e'Wronskian ofx| x, then x(t} is

If x(t) is a solution of ioitial value problem

gi\ ef' b) :

^ i 
$i:-ri l,l:.'rr! a'

i x (s) x-(t) x (s)x,(I) .cr J -r,6 
"G \x,) "

p, i ',r:, - :: ''1 13.

' . -::-:rr. 1:) =(:r: +2y,y, -)r)
,:::':j.::-. j.rilf:lll:__: l ':t'': lt <"!

:' il. _i1a i r:=ai :- ' l':.:-: ': :1:: 1'

t'1.

(A) 1

(c) 3

(A) 0

(c) 2

cMB-33128

(B) 4

(D) 3

. (B) I

@) None

tt. n"tur*t..irti"rootoif I i
[-z 4 )

19. The soLuljon ofthe iDitialvalue problem xL:'lxr''

' x(0) = 0, t > 0 bf using the method ofsuccc'rsir;

approximaticns is givcn b'Y :

(A)x- I (B) x:t
(C)x=C (D) r=0

\, 1

Crl

G)2
(D)4

If $(t) = t is one of the solutions ofthe

trxrl +txr x = 0 then another linearll'. i

solution olit is given bY ;

ihe completc integral of PDE (p'? + q:)y = qz by

Charpit's methoLl is :

(A) zr -arvr = (ax r- b):

(B) z aY: (ax r-b):

(C) z']-ary=ax+b

(D) z- aY:ax+b

(A) -1
2t

1

{c) ;

I(B) -It
I

(D) 
-t

4
*
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A solution matrix of a matrix differential equation

xr = A(t) x on I is a fimdamental matrix ofthe sysGm

xl=A(t)xonlif:

(A) det O(t) + 0, t € I

(B)detdG)=o,teI

(C) det O(t) = Identity matix

@) None ofthese

25. The rate ofconvergence ofNluller's method is :

(A) 1.48

(c) 1.88

@) 1.84

(D) 1.44

@) { op".ution'

@) t' or"'utio"'

26. For large n the Cholesky method requires :

rAt i operations' I'

(c) { operations

The r.tpper bound on the error ofinterpolati on for n

ubular poinrs \,. i= 1,2, ' n and a given point x is

I 
r1x;-pt')<95 | 

(*-x,)(x-x,)" "(x-x"1M

(A) M=q"Ilr"G)l/nr

@) M = ma; f"' i)(ll/trt-tlt

(c) rra = max Jr"''ix;l/1n+ltt

(l) rra = ma1 ]r"' t*l l/.r
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28. fg(x) and gr(x) arc continuous on an interval I about

u loot, or t 
" "q*tion 

x = g(x) then x"* I = g(x")'

, = ,, ,, r,...-. *ilt "oor"tg" 
1(J the root r if

ld(x)l<l:

29.

(A) is only sufficient conditior

@) is orlly nec€ssarY condition

(C) suffcient and nec€ssary condition

(D) None ofthese

The Euler equation ofthe f,mctional

l.-

ItY(x)l = i {xY - Y'] - 2Y'Y'rdx is:

0

(A) xY + Y'?- 2Y'1Y'

x
(B) v=,

(c) v

(D) Y

(A) v': o

(c) v"'= o

The differcntial equation of the extremals of the

l

ftmctional Jly(x)l = J {t 
+ v"f a* t'

0

(B) y"= o

@) YIU= o

The dil'ferential equation of the extremals of the

firnctional Jly(\)l - I ll60x'y )' )dxrs:
6

-x

x
4

I,t
i

i

(A) y (x)= 180x

(C) yrv(x):180x1

(B) yrv(x) = 180x

Q) yN(x) = 180xr



32. The resolvent kemel ofthe Volteran I E' \ith kemel

k(x, t): 1 is :

(A) d
(c1 e'r-'r

33. The solution ofl E.

{(x) = r+ j O(t)dt takins $o (x) = o is :

(A) e" ' (B) d
(C) sinx (D) cos x

34. The resolvel1t Kemel ofthe Volterran I-E wirhkemel

K(x,t)=e''is:
(A) e' '

(C) e(' r)0 -'l

(B) e^

@)eGD

(B) ee-or,

@) es-,)r

35. lf K(x. t) is real and s,\rnmetric conlinuous 5d

idenricalll not equal to zero then all ihe chdFclennic

constants arc :

(A) Re3l (B) IriAina',

(C) Both(A) afld (B) (D) None

llre Lagrange sequalion in conseruation syslem is:

,o, 
g 

l,d l=q. * jLdrl&, I dgr

d/eL\ ^ aL
c, a laq_ ]= '' 

* 
ao,

d f aL) .L
(cr [ ldq J= dq,

d ldL) dL
,D, d. [^q, J= aq,

36.
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37. The differential equation of damped harmonic

oscillation is :

(A)i+kx=0
(C)mi+kx=0

38. the Hemilton's lzrialional principle in mahemalical

fomtis:

(A) Jrdt=o (B)

(c) J6I; dt=o @)

40.

Let n balls be put into N bags at random then the

probabiliq that a particularbag will contain rballs

L:or r < nt is:

.r \C.. r\ I )' ' \"
B ,\-1)' ',i'l\"

cr\c..N'N-1)"-
(D) \C.N l)'-'Al' '

\\tLich ofthe iollowing functions c'n Le ttpresented

as probabiliry imction of a Endom 1 ariab I e lrilh the

given range for \ ?

(A) f{x;=-6.-u'*'O

rBr rr*t = -]ll r" il - x1*,0. x < 1

6!81

rCt cr"r=4*a"-r'.a>0
8'

mr fr\) - 
6-l! x" tt . r1'.0< r.l
l5!

(B) mi-k\=0
@) None

6lLdt=o

JL:dt=o

39.

6
{r



45. Match the distlibution with Foperty :

41. Let {xk :k= 1.2, ..} beasequenceofindepe

random variables withE(xk) = 0 and V(xk) = k'

xk, then as n +'o :

s(A) Yr! -:+ n
n

(
@) -:+ -:* 0

n

(r
(C) jL -r--l--+ 0

n,. n

qv
(D) :- l:a-!--t 0

n- n

42. In a 2r factorial design \\ ith 3 repiicaies in 2

each with AB is confounded in replicate l' BC i

conformded in replicate II and AC is confounded i

replicate III. then fie design is:

(A) Totalll confounded

1B) Pa:ri:lh confounded

(C) Panialll' balanced confounded

P) Fu t-actorial design

.11. The ali3ses .iithe effect AB in a 25 l design wi

Ir = ABE and l. = BCD are:

(A) E.,{CD, BCDE

(B) BE. CD. CED

(C) ABE. BCD,ACED

(D) None of lhese

(A) (a)-(iii), (b)-(ii), G)-(iv), (a)-(i)

(B) (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii)

r C ) (e!(il. G)-(ii)' (c)-(iv)' (d)-(iii)

(D) \one

46. Mean of truncated binomial truncated a1 x : 0

is:

(A) np

np

'-' 1- q"

The conelation between the i6 principal component

yi arrd the krh variable xk is :

(A) 0 (B) 1

(D) ckfi/ok

The relationship between T'? and D2 statistic is (Let

n=nr+q-2):
T'? n,n,D:

n nt +n2

1z-nrlnz p:
Drtrz

s =i
" .:,

(a) lognormal

(b) Pareto

(c) Normal

(d) Weibul

$ Mean<Median>Mode

(ii) Mean> Mcdian> Mode

(ii) Mean<Median<Mode

(iv) Mean = Median = Mode

(B) npe

n
@)a

I(c) -n

called:

(A) Pergodic

(C) Absorbing

@) Inedticible

(D) Stationary

(A) T, = D'? (B)

(C) nrnr? = nD'z (D)

cMB-33128
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44. A positi\e recurent, ape odic Markov chain
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49. Let \, B (1.0). I < i< n wirh Pd454.

50.

(A) mn

2mn(L)i+-
m+n

(A) L(0) = 0

(c) sup {L(0)}

cMB-33128

(B) n0

@) 
€(1 - o)

ll

(B) xr,r

@) 1,.,

(B) *
m+n

@) t +3ln
nm

@) sup {L(e)} = o

(D) Inf {L(0)} :0

(x, 0) =e*(1 -0)' * then CramerRao lowerbound
is:

(A) 0-/n

(C) n0(1 0)

If x* xr, ......., x" be a random sarnple of size

drawn independently lrom a popularion wi
Pdff(x, 0) = e+r) drcn the sufficient statistic for 0
ls:

fal\ x or xi ln in- I: tr

51. The Glevenko-Cantellilrtunais us€d inlhe statistic :

(A) Sign test

(B) Wilcoxon Sign Rank test

(C) Rurtest

(D) Kolmogorov-Smimnovtest

52. IfR is the number ofruns then E(R) is :

53. The na,\imum likelihood estimator ofo satisfies :

55.

In a maximization LPP, ifa variable conesponding to

positive z - c. is entered, the leaming variable mle is

followed (and the solution space is not unbounded)

then:

(A) The next basic solution will not be basic feasible

sohrlion

(B) The value of the objective function will
decrease

(C) The value of the objective function will
increase

lD) The value of the objective ftrncrion remains

corlstant

The conditional probabilityoffailure is :

(A) (R(0 - R(t + L)),R(k)

@) (R(t)+R(t+L)/R(t)

(c) R(1) -R(t +L)

@) R(t)+R(t+L)

The dependent r a:rab1e r,r logistic regression is called

as:

(A) Ba] es \ ariable

@) Poissonraiable

(C) BernouJli r ariable

(D) Norma.l variable

A goup G has 15 elements. LetAut G be its goup of
automorphisms ofc Then order ofAut G is :

(A) 1

(c) 4

(B) 2

@)8
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58. Suppose G is a group, Z(G) its centre. The number

G
ofgroups G such rhar orderof - ^ is 321, is :

L\\t )

Let K = Q(-v6 + 2i) . then the degree ofK over Q
is:

(A) 4

(c) 2

(A) 2

(c) ,1

(A) 0

(c) 2

(B) 1

@) Infnite

Let G be a group oforder 299. The[the number

subgoups Hofc suchthatindex ofII in Gis i3 is:

6,1. Let fi \ ) be $e minimal polyromial ol 16 - J7 orer

the field Q. Thcn Lhe degreeoff(x) is :

G)3
(D) 5

Considerthetopology {$,X, {x}, {x,y}, {y,z}, {y} }
on X : {x, y, z}. Then the interior of {x, z}
is:

(a) {x} (B) {z}

(c) {x,z} (D) x

Consider the metric d on lR giyen by

d(x,y):min{1,1x yl}. Then {x: d(x.0) < 1} is:

(A) {x:ixl<1} @) {x: x >1}

(C) {x:lx <%} @) {x: x <%}

An upper bound lior tle absolute value of [:-ar.'' N z tt
where C is the positively oriented circle z ] = 5, is :

(B) 3

(D) I

60. The number ofnormal subgroups ofa group G

order 169 is :

(A) I

(c) 3

(A) 0

(c) 23

E)1
(D) 2

(B) 2

0))4

61. Suppose<p(x)> isa non-zero prime ideal in R[xl.

R[\ IThen is a
Pr\)

(A) Field

@) An integral domain but not a field

(C) Not an inlegral domain

(D) Not a lield

62. Al ineducihle pollnooial in Q[x] among the following

is:

(A) 3xr - 5r:- 10x+ 15

(B) 2xi - 8

(C) xr 4

@) x6-2xr 21

(A) "o
3

(o9
5

0:.r c

I

ror !
b
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68.

69.

Suppose f(z) = u + lv is an entire function with u < v
Iff(, = 1 then 2r f(1) - t f(2, =
(A) 2

(c) -l
(B) -2
@)1

The radius of convergence of dre power series

q
) t-1)"-' n t2z)"-' is:

(A)1

(c) I

(B)-l
3

1

@)s

Suppose f(z) is anal)'tic on lz | 
< 1 with l(z) | < I and

'.
f(0)= l.Then )ftz\dz=

'71.

(A) 2t

(C) 2t

L,et C: zl=l
[.ose. z dz =!

(A) ri
(C) 4ni

(B) 3r

@) -3,

be positiveiy orienred. Then

(B) 2ti
(D) 0

cMB-33128

Suppose (z) = u + iv is an entire fimction with v >

l+r

If (2):2 then I zfo)dz =
Lj,

(A) i (B) z
(c) 3i @) 4i

The image of x = I under the transformation

z.w=u+w=- ls:l-z

LetCb€thecirclel z l= 1 (positivelyoriented). Then

fRet zt dz =

(A)u:l
(C) u=2

(A) 27ri

(C) nt

(A) tr
(C) 4ttL

(B) u: -l
@) u= 2

@) 2rL

@) -nr

@) 2nt

@) 6rr

Ler C t'e rhe circle z- I l= 2 (positively oriented)

. )+7 tz +z .
I hen |- --oz=
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