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Which of the following is not correct ?

(A) The set Q" of positive rationals
is a group under ordinary
multiplication.

(B) The subset {1, — 1, i, i} of
complex numbers is a group
under complex multiplication.

(C) ThesetZ ={0,1,2,....n—1}
for n 2 1 is a group under
addition modulo n.

(D) The set {0, 1, 2, 3} is a group

under multiplication modulo 4.

ThesetZ ={0,1,2,....,n-1}isa
group undér mt:ltiplication modulo n
ifand only if :

(A) nisaprime

(B) niseven

(C) nisodd

(D) nisnotaprime

Let G be a group and let a. be an

element of order n in G. If ak = e,

then:
(A) ndivides k

(B) kdividesn

RS —-24/12

(2)

(C) ndoes not divide k

(D) nandkare primes

The order of (123)(145) in the
permutation group S 5 is:

(A) 6

B) 3

(C) 5

(D) 9

The group of even permutations of
n symbols is denoted by A_ and

it is called alternating group of

degree n; Forn> 1,An has order :

(A) n!
~(n+ 1)
(B) - =T
F 215 R
S A%
gy
D) 3

For every integer a and every
primep: ‘
(A) pPmodp=pmoda

(B) a’modp=amodp

SR GLOABIGRSH. - { O

(C) a’modp=pmodp

(D) aPmodp=pmoda

Contd.
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10.

The group of rotations of a cube is

isomorphicto:
(A) A
(B)
(C)

4
Sg
S,
(D) A
An integral domain is a commutative
ring with unity and :
(A)
(B)
(C)
(D)

Zero-divisors
No zero-divisors
Zero multipliers

None of these

The characteristic of an integral

domainis :
(A)
(B)
(€)

0 or non-prime
0 or even number
0 or odd number

(D) Oorprime

If F is a field of characteristics 0, then
F contains a subfield isomorphic to

the: -
(A) Irrational numbers
(B)

()

Rational numbers
Even numbers

(D) Odd numbers

RS —-24/12

(3)

11.

12,

13.

14.

The polynomial 3x5 + 15x% — 20x3 +

10x + 20 is irreducible over :
(A) R

B) R-
(C)
(D) Z

(@]

o

Let G be a group and a, b € G such
that o(a) = 6, o(b) = 2 and a° = ba.
Theno(ab)is :

(A) 6

(B) 8

(C) 12

(D) 2

The number of subgroups of order 2
in the permutation group S,is:

A 1

B) 3

(€)
(D) 2

12

If G is an abelian group, then the
number of conjugacy classes equal
to: "

(A) o(G)

(B) 1

(©) 0(G)=0o(Z(G))

(D) 2
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15. Let G be an abelian group with the
identity e. Which one of the following
“statement is true ?
(A) H={xe G:orderofxisodd}is

: a subgroup of G
B) H={xe G’ order of x is
even}u{e}is asubgroup of G

(C) Every subgroup of G is normal
D) Giscyclic

16. In the ring Zglx] , the element
4x +6x +3is:
(A) Anilpotent
(B) Aunit
(C) Aidempotent
(D) A non-zéro divisor

17. Suppose that ¢ : Z,; > Z,, is an
automorphisim such that ¢(5) =5, the
number of possibilities for o(1) is :
() -4 :
| 1
€) 5
(D) -' 20

18. - Let 83 be the permutation group of
{1, 2, 3}. Then there exists a non-trivial
group homomorphism f: S, — S,
suchthat:
(A) Kernelf= {(12), e}

RS -24/12

(4)

19.

20.

(C)

g

&

(B) Kernelf = {(123), (132), e}

(C) Kernelf={(123), (12)}

(D) None of these

Let A be a5 ‘x 5 real matrix.

Suppose 0 is one of eigenvaIUes of

A. Which of the following statement

is true ?
v IR0 0IZN9MID
(A) System Ax = 0 has unique
solution
(B) System Ax = C has unique
solution forany C .
(C) SystemAx = 0 has a non-trivial
solution
(D) Noneofthese

L S S
v g WOt

Which of the following subset is a
subspace of the vector space R3
over the field R ? »
A) {(u,v,w)eR3:2u+3v+4w=O}
(B) 4 {(u,vyw)e R® :2u+3v+4w= 1}
{(uv,weR:u>0,v>0,
w>0) P

{(u, v, wye R :u, v, ware

(D)

rationals}
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21.

22

23.

(D)

The dimension of the vector space
Q[/2] overthe field Q is:

A) 1 |

(B)

(C) 4

(D). 2

Let X and Y be subspaces of finite
dimensional vector space V.
LetX+Y={x+y:xe X,ye Y}. The
dimension of the subspace X + Y is
always equal to:

(A) dim (X +Y)=dim(X) + dim (Y)
—dim (XNY)

(B)
(©)

dim (X +Y) = dim(X) +dim (Y)
dfim (X +Y) = max{dim(X),
dim (Y)}

dim (X +Y) = dim(X) + dim (Y)
+dim (X NY)

Suppose Giis a finite group and H is
a subgroup of G. If [G : H] = 2, then
which of the following statement is
true ?

(A) IfxeHandy¢H,thenxye H
(B) If x ¢ Handy ¢ H, then

'xy'1 € H

RS -24/12

(9)

24.

25.

®)

(C) If x g Hand y ¢ H, then
xyeH

(D) Both (B)and (C) are true

The characteristic polynomial of the

a0 0
3x3matrixA=|0 b 0 |isgiven
0:0-¢
by :
(A) —A3+@+b+c)A2—(ab +

bc + ca)A + abc
A+ (@+b+c)A% - (ab +
bc + ca)A + abc
(C) -A*-—(@+b+cA%>—(ab +
bc + ca)A + abc
(D) 23+ (a+b+c)A? + (ab +

bc + ca)A + abc

The greatest comrhpn divisor (gcd)
of 5n + 3 and 7n + 4, for all
ne Nis:

A) 1

B) 5

€) n

(D): -2

(Turn over)



26. How many three digit numbers are

27.

28.

29.

- (B)

divisible by 6 ?
(A)
(B)
(C)
(D)

142
150
148
166

If gcd (1492, 1066) = 2, then we have
fcm (1492, 1066) = ?

(A) 752936
795326
(C) 795236

(D)

Can not say

Leta,b € Z such thatged (a, b) =5.

Then the equation ax + by = c?has:
(A) Un-ique solutionforanyce Z

(B)

Infinitely many solutions
if (25, ¢?) = 1

(C)
(D)

No solutionforanyc € Z

Infinitely many solutions
(xY)€Z x Z if (25, c?) # 1
Leta > 2. Theinteger a™ + 1is a
prime. Then : |
(A) aisevenandmisapowerof2
(B) ais apowerof2andmisodd
(©)
(D)

aisodd and mis even

Cannot say anything

RS -24/12

(6)

30. 1f2%%=b(mod 19), thenbis :

(A) 4

- (B) 1

() 9

(D) 6

31. Last two decimal digits of i 1982

32.

33.

(©

are .
(A) 14
B) 41
(C) 10

(D) 40

Which' of the following equation
have only finitely many solutions
(integral) ?

(A)
(B)

Foranyae Z,ax+(a+1)y=3
Foranyae€ Z, ax+a2y=a11
Foranyace Z, 9x+3y=a3—a

(D)

Foranya e Z, (a + 1)x +
(@a-1)y=3

While writing numbers from 1 to
10000 how many times the digit 9

will be written ?
(A)
(B)
(C)

4000
3600
4100

(D) 3000
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34.

35.

The set of all trancendental numbers
isan:

(A) Countable set

(B) Uncountable set

(C) Finite set

(D) Null set

Let X be the set of éll real valued
continuous functions defined on the
closed interval [ a, b]. Define the
mapping d_ and d,on X x X into R
as follows :

tela, b
b

d_ (x,y)= max |x(t)-y(t)|

¢ -and: d,xy) = | O = yoldt

36.

° a
Then:
(A) d_and d1 are metrics on X
(B) d_and d, are not metrics on X
(C) d_ is ametricand but notd,

(D) d, is a metric and but notd__

{* ,the space of all bounded
sequences in R is{:r}g_t :

(A) Complete

(B) Separable

RS —-24/12

37.

38.

39.

(C) Divergent

(D) None of these

A metric space X is said to be

separable if :

(A) Ithas a countable subset which

isdense in X

(B) It has a uncountable subset

which is densein X

(C) Ithas acountable subset which

is not dense in X

(D) It has a uncountable subset

which is notdense in X

In R with the usual metric, which of

the following statement is true ?

(A) Thesetofintegers densein R

(B) The set of rationals dense in R

(C) Cantor set is nowhere dense
inR

(D) None ofthese

Every complete metric space is of :

(A) First category

(B) Second category

(C) Both (A)and (B)

(D) None ofthese

(Tum over)



40. Let X c N be a non-empty finite set

41.

42.

and Y ¢ N be an infinite set.
DefineA={x-y:xe Xandye Y}.
Then : |

(A) Inf(A)=—coand sup (A) = =
(B)
(C) Inf(A)>—ocoand sup (A) = =

Inf(A) = —ecand sup (A) < o

(D) Inf(A)>—ccand sup (A) <«

Let X be a non-empty set and A,
BcX. If (AU B)-(ANnB)is afinite
set, then:

(A)

(B)

Both Aand B are finite set

Atleast one of the A, B is a finite

set
(C) Xis afinite set

(D)

None of these

Letf, g: R — R be are polynomials
with deg(f) = 5 and deg (g) = 7.
LetA={xe R:f(x)=g(x)}. Then:

(A)
(B)
(C)

|Al=5

|A|<7

A is finite, but | A | cannot be
arbitrarily large

A can be finite

(D)

RS -24/12

(8)

43.

44,

45.

- (©)

‘o

If0<a<1,then M @Nis:
N-—c0 %

(A) 0

|) 1

(C) oo

(D) a”
If X = (x,) be a convergent

3

sequence of real numbers, then X
isa: | .
(A) Nota Cauchy sequence

(B) A Cauchy sequence

(C) Unbonded |

(D) Noneofthese

Which of the fdllowing statement is

not true ?

(A) A Cauch sequé;'\ce' of real
numbers is bounded

(B) A sequence of real number is

convergent if and onlyifitis a

Cauchy sequence

Every contractive sequence is

a Cauchy sequence
The sequence 1+ -)"is a

Cauchy sequence

Contd.
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46. The p-series 2;: 1P is

47.

48.

49.

RS -24/12

(A)

(B)

(C)
D)

Converges when p > 1 and
divérges when0<p<1

Diverges when p > 1 and

converges when0<p <1
Converges for all p

Diverges for all p

1

The series is zn =1p1 is

A

(B)
()

(D)

Convergent

Divergent to oo

Oscillatory | 51

Divergent to — o

LetAc R. Letf, g:A— R and let
c € R a cluster point of A. Suppose
that f(x) < g(x) for all x € A, x # a,

implies that :

(A) If lim, _ f = oo then
lim__ _gis finite

| If lim f = oo, then
im, a9 %

C) If Iirﬁx 5. 7 = e, then
e, . g=+.08

(D) Iflim g = - o, then

lim _ _gis finite

Suppose f: R — R is continuous on

- R and f(x) = 0 for every rational

number x, then :

(A)

f(x)=0forallxe R

(9)

50.

(B) f(x)=0onlyforallxe Z

(C) f(x)=0onlyforallxe N

(D) None of these

Let =[a, blJand f: I - R be
continuous on 1. If f(a) < 0 <f(b), orif

f(a) > 0 > f(b), then there exists a

numberc € (a, b) such that:
(A)
(B)
(C)
(D)

f(c)=0
fc)=k k>0
f(c)=0
f(c)=k k>0

Which of the following statement is
not correct ?

(A) If f: A—> Ris a Lipschitz
function, then f is uniformly

continuous onA

B) If f: A— R is uniformly
continuous on a subsetA of R
and if (x_) is a Cauchy
sequence in A then f(xn) is not

a Cauchy sequence in R

(C) Iffand g are 'éach uniformly
continuous on R, the composite
function fog is uniformly

continuouson R

If fis uniformly continuous ona
bounded subset A of R ,then

(D)

fis bounded onA

(Turnover)



52.

53.

54.

(8

Letf: R —» R defined by the series

ig 10t 4
f(x)= Y. _ o oy cos (3™). Thenf:

on

(A) s continuous at every point but
derivative exists at finite
number of points

(B) Is not continuous at ev‘ery
points

(C) Isdifferentiable at every points
Is continuous at every point but

(D)
" whose derivative does not

exists anywhere

If f:[a, b] » R is a differentiable
function and if k is a number bétween
f (a)and f (b), then:

(A) There is atmost one point
c e (a, b) such thatf’(c) =k
There is at least one point
ce (a, b) such that f'(c) =k
(C) Thereisno pointc € (a, b) such
that f'(c) =k

None of these

(D)
Letf: R — R be defined by f(x) = x +

1
2x2 sin o forx#0and f(0) =0. Then

f(0)is :

(A) 0

RS -24/12

(10)

55.

56.

97.

(B) —1
(C) 1

(D). &

The value of '

im_ %[1;%+ ....... +%] 3
A) 0
®) 1
(C) oo
D) e

The Lebesgue measure of Riis :

(A) Finite
B) O
©) lnﬁnite

(D) Noneofthese

Which of the following statement is

true ?

(A) Lebesgue measure is not
translation inva;riant

(B)

Open intervals are Lebesgue

measurable

(©) Lebesgue measure of Cantor

set non-zero
2 Ingesgot it

The Cantor set has countably

(D)

many elements
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58. Let ube a measure on a set Q and

letf,g: Q— [0, o] measurable. Then

which of the following statement is
false ? |
(A) If A c Q is measurable and
f(x) = 0 for almost every x € A,
then [,fdu=0

(B) If Ac Qis a null set, then
' [pfdu=0

(C)
(D)

Iff<g, then [pfdu< [,gdn
If Ac B c Q are measurable,
then [,fdu> [,gdp

A measure L on a metric space
(L, d) is called a Borel measure, if :
(A)
(B)
(©)

H(Q) < o0

All Borel sets are measurable
If for every x € Q , there is a
r>0such that (B (x)) < o

None of these

(D)
$is i conses

Let f1, 5

functions such thatf — f u-a.e.there

be a measurable

exists a l-summable function g such
that|f_|<g, then:
nlznmflfn - f|du=0and nli_rpmffndu:ffdp

This representas :
(A) Fatou's Lemma

(B) Monotone converge theorem

RS - 24/12

(11)

61.

62.

63.

(C) Dominated

theoem

convergence

(D) None ofthere

The function f(x) = —log (| x |) is
integrable over any compact interval
in the sense of :

(A) Both Riemann and Lebesgue
(B) Riemannonly

(C) Lebesgue only

(D) None ofthese

Every countable set has measure : -
(A) 1

B) 0

(C) Non-zero.

(D) Uncountable

Which of the following statement is
wrong ?

(A) Iffis a measurable function and
let fog = 0 a.e., then g is
measurable

Monotone functions are not

(B)

measurable
(C) I[ffisameasurable function and
esssupp|f| <o, thenfis

es:sentially bounded
If f is a measurable function,

D)

theness supf< supf.

(Turn over)



1
64. The value of f ;dx is:
1

65.

66.

67.

(A) O
(B) 1
(C)

(D) Noneofthese

Let f € BV [a, b] (f is a function of

bounded variation on [ a, b]) and

x€(a,b), then: ’

(A) f(x) exists but f(x*) does not
exists

(B) * f(x*) and f(x") exist

(C) f(xX") does not exists but f(x*)

exists
(D) We can not say anything about
f(x*) and f(x")
BV [a, b] is a vector space over :
(A)  Real numbers
(B) Complex numbers
(C) Rationals only

(D) lIrrationals only

The function f(x) = | x|P, 0<p<1is:
(A) Not Lipschitzatx=0

(B) Lipschitz at x = 0 with Lipschitz
constant 1

RS —24/12 :

68.

69.

70.

(C) Lipschitzatx=0

(D) Differentiable at x = 0

The solution of y" +y = xyf” is given
by :

(A) yP=x+3+ce™
B) y=x+3+ce™
(©) y3=x+j+ce™

(D) y¥=x+3+ce™

The general solution of (x%y + 1)dx
+ (%y w %x3) dy = 0 passing through
(o, 0) is given by :

A) x-1y*+3éy=a
B) x+iy’+3y=0
© x+}-hy=a
© -x+iy+by=a

The initial value problem

d
d—’t‘ = x%2(t), x(0) = 0 has :

(A) Unique solution

(B) Two solution

(C) Infinitely many solutions

(D) None of these

. Contd.
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72.

S L

If x, and x, are any solutions
of X’ + p(t)x” + q(t)x = 0 on a given
interval |, wheré p(t) and q(t) are
continuous,'then Wronskian of x,
and x, is given by :

(A) W( = cePt

(B) W(t) = - ceP®

(C) W(t) = ce™ lPtt

(D) O

The general solution of

X" —-2x +x=¢elis given by :
; : ;
(A) x=(c, +c,b)e' +7e
| ot
X= (c1 : czt)e Ly :{e‘t

(B)

(C) x= (c1~ + czt)e‘t - %e‘t

1
X = (c1 + czt)et + zet

(D)

The value of cos at, is

P at

given by :

| i
—sin at

&) 2a

Wi
(B) E;cosat

RS - 24/12

(13)

74.

75.

e
— SN at

C) =52

t
(D) - -z—gcos at

If Pn is the Legendre polynomial of

1
degree n, then J [Pn(x)]zdx is given
: -1

by :

(A) L,n=0,1,2, ..........
n+1
1

(B) 2n+1,n=0,1,2, ..........
2n

(© _2n+1,n=0,1,2, ..........
2n

(D) 2n+1'n=0'1"2' ..........

The Bessel's function Jp(x) for

p = 1/2is given by :

o
(A) nsmx
et

(B) nxslnx
ey
(©) nxcosx

, 2
(D) \/; COoS X

(Turnover)



76. The inverse Laplace transform of

77.

78.

p+7

——— isgiven by :
p>+2p+5 R

(A) e'(cos 2t + 3sin 2t)
(B)
(©)

(D)

el(sin 2t + 3cos 2t)
e‘t(cos 2t + 3 sin 2t)

e~ Y(sin 2t + 3cos 2t)

The Laplace transform of a

periodic function f(t) with period T >

Ois:

‘ T
[ef(t)t
0

1

® T

‘ 1
1-e

2
B) [eSf(tyat
0

—-sT

1
1_eST

T
(C) J‘e_Stf(t)dt
0

1
1_eST

. T
(D) [et(tyat
0
The convolution of f(t) = t2 and a(t)=
sintis given by :
43

t° .
A) f = —sint
(A) frg=si

(B) fxg= t3 sint

RS - 24/12

(14)

78.

80.

(C)

t3
f* g= —sint
973

3
(D) f*xg= %cost

The eigen functions of the Sturm-

dzy
Liouville problem —5 + Ay = 0,
dx
y(0)=0, y'(n) = 0is given by :
, _ L (2n=1) _
(A) y, = ¢, sin 5 -X, n =1,
o . BEE
A (2n - 1)
(B) Y, = ¢, cos 5 ,n=1,
£ LI
o (2n+1)
(C)‘yn—cnsm 5 X, n=1,
2,3, ...
3 (2n +1) _
(D) y, = C, cos 2‘.x,ry1—1
2,3, ...

All the eigen-values éf regular Sturm-

Liouville Prob’ylem are:
(A) O

(B) Complex

(C). Real-

(D) None of these
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'81. Ifuis afunction of X, y and z satisfies

the partial differential equation

Jdu
y)—

=0
0z

Jr(z—x)g—;J +(x -

(y - Z)a—:-
is given by :
(A) u=f(xy+yz+zx, x> +y? +2%)
(B) u= f(xyz, X% +y? + 2%
o =(C) ,u=fix+y+z, x2y272)

(D) u=f(x+y+z x2+y2+22)

82. Thecomplete integral of the equation

0z 0z

pq = 1, where % = p, ay

=qis
given by :
(A) z=ax+l+b
a .

(B) z—ax—a+b

b __x_
(C) z=ax ¥ b
(D) z/=—ax+§+b

83. The complete integral of the equation

(P+a)z-=xp—-yq)=1

0z 0z -

where — =p, 7= dy

. = gis given by :

1
(A) z=ax+by+ 2 b

RS —24/12 (19)

84.

85.

(B) z=ax+by+ s

1
a+b

(C) z=ax—-by+

(D) None of these

The orthogonal trajectories of the

family of rectangular hyperbolas

= —is:
y X

(A)

(B)

(C)
D) -z

A particular integral of the
equation (D?-D’)z=2y-x?is
given by :
A X
B »y
(©) X

(D) 0

(Turnover)



86. The.one dimensional wave equation

89.
I ayz’ (where ¢ is a
constant) is :
(A) Parabolic
(B) Hyperbolic
(C) Elliptic
(D). None of these
aZ
: 4 . .
87. The solution of ——— =4xe< is given
: axady
. by:
(A) z=xe+E (x)+E(y)
(B) z=x%e+E () +E(y)
(C) z=x%®+E,(x)+E,(y)
(D) z=xe¥+E,(x)+E(y) 80,
88. The Laplace transform of -
is :
Jn
A
Jn
(B) 32
Jn
€ 2
Jn
D ——
© 7z
RS -24/12 (16)

The solution of the Initial Value

Problem (IVP) ;

o il
u —CUxx

tt ’—oo<x‘t<oo

with u(x, 0) = sin x and u(x, 0) = 0

is given by :

A Uk 1) = L[eostx — ot} +
cos (x+ct)]

B) u(x, tj = F[sin(x — ct) +
cos (x + ct)]

©) u(x, t) = 3[sin(x — ct) +
sirt (% +&4)]

D) u(x, t) = 3[cos(x — ct) +

sin (x + ct)}

Let Q be a bounded domain in R?
with boundary dQ. The solu.tion
of the Dirchlet’'s Problem Au(x, y) =
—f(x, y) in Q, with u(x, y) = g(x, y) on
Q. If it exists thenf itis:

(A) Notunique

(B) Unique

(C) Infinitelymany solution

(D) Trivial solution

Contd.



91.

92.

93.

The solution of the Cauchy Problem

(1+x%)u, + xyu, = 0, u(O, y) = y?

is given by : -
%2

1+ y2

(A)

X

(C)

(D) 1+ x

The rate of convergence of Secant
method for finding the roots of
f(x)=0is:

(A)
(B)
(C) 1.816

1.618

1.168

(D) 2

Given f(2) =4, (2.5) = 5.5, the linear
interpolating polynomial by using
Lagrange’s interpolation ié :

(A) 3x+2

(B) 3x-2

(C) 3x-1

(D) 3x+1

RS -24/12
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94.

g85.

96.

If g(x) is a continuous function on
some interval [a, b] and differentiable
on(a,b)andifg(a)=0andg(b)=0,
then there is at least one point ¢
inside (a, b) for which :

(A) g'(c)#0

(B) g(c)=0

(€) g'©)=0

(D) g(c)#0

The unique polynomial of degree
2 orless, such thatf(0) =1, f(1) = 3,
f(3) = 55, using NeMon’s divided
difference interpolation is :

m)sﬁ—m+{
(B)
(C)

(D)

8x2 + 6x + 1
8x2—6x—,1
8x° — 6x — 1

The relation betyveen Central

difference operator § and Shift

. operatoris:

(B)
(©)
(D)

5=5E2+E?)
§=1-E"
§=1+E"
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97.

" 98.

99.

The Chebyshev polynomials of the
first kind J (x) defined on [1, —1] is
orthogonal with respect weight

function :

(A)

(B)

(C)

(D)

1+ X

dx

1
The approximate value of I T x

0
by using Gauss-Legendre three
point formula is given by :
(A) 0693122
(B) 0.693100
(C) 0.639122
(D) 0.693

The Hermite Polynomials are

orthogonal with respect to the weight
2 ..

funtione™ on :

(A) (0, )

RS —24/12
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100.

101.

102.

(D)

- (B)

(B) (=<0
i i

None of these

Which of the following iterative
method is more efficient for solving

simultaneous equations ?
(A) Jacobi's method
Gauss-Seidal method

(©)

(D)

Relaxation method

None of these

A lattice is a partially ordered set in

which :

(A) aAb=infa bjandavb=
sup(a, b) exist for any pair of
elementsaandb

(B) aAb=inf(a, b)existonly
(&)

(D)

a Vv b= sup(a, b) exist only

None of these

Every finite Lattice L is :
(A)
(B)
(©)

(D)

Unbounded
Bounded
Bounded above only

Bounded below only

Contd.



103. LetN={1,2,3,....... .} be ordered by

104.

105.

RS -

divisibility. Which of the following

~ statement s ture ?

(A) {24,2,6}islinearly ordered

(B) {3, 15, 5}is linearly ordered
(C) (2,8, 32, 4} is not linearly
ordered

None of these

(D)
A Boolean algebraBis a:

(A) B.ounded, distributive and
complemented lattice

(B)
complemented lattice

()

Bounded, commutative and

complemented lattice
(D) Bounded, non-commulative
and complemented lattice

For some positivé integer n, finite

Boolean algebra has :

(A) 2"elements

n! elements

(B)
(C) 2" elements

2N *1 elements

(D)

24/12

Unbounded, distributive and-

" 106.

107.

108.

(19)

Let T be a finite non-empty tree,
then:
(A) Tisnon-planar
(B) Tisaplanar
(C) Thasoneless vertexthan edge

(D) None ofthese

Let a finite non-empty connected
plannar graph have vertex, edgé and
face sets V, E and F respectively,
then:

(A) [VI+|F|=|E|-1

(B) [VI-IF[=]E[-1
(C) IVI+[F[=]E[+1

(D) None ofthese

The number of faces in any two plane
representations of the same finite

planargraphs are :
(A) Notequal
(B) Equal »
(C) 0

(D) Noneofthese
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109. Any finite planar graph G can be

110.

111.

RS -

coloured using :

(A) Sixcolours

Five colours or fewer

(B)
(C) Seven colours

None of these

(D)

Inany graph :

(A) There is an odd number of
vertices of even degree

(B) There is an even number of

vertices of'eve.n degree

(C) There is an odd number of

vertices of odd dégree
There is an even number of

(D)

vertices of odd'degree

There is an Eulerian circuit in an finite
connected graph if and ohly if all its

vertices have :

(A) Odddegree

(B) 'Both odd and even degree
(C) Even degree

(D) None ofthese

24112

(20)

112.

113.

114.

(D)

If a partially ordered set (‘P, <) has
atleast n? + 1 elements, then it has a

totally ordered subset of size :
(A) n-1

(B) n

(C) n+1

(D) nl

Which of the following graphs are not

connected ?

A -V=Z,m, hjoined fm-nis
even |

(B) V= Z,4m,ﬁ n joined if m —n is

prime .

(C) V=Z, m,njoined if /m —n| : 5

or7

None of these

‘In afinite loop-free graph, the sum 6f ;

the degrees of the vertices is

equalto:
A 0
(B) Infinite

(C) Thrice the number'of edges

(D) Twice the number of edges
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115. Agraph s bipartite if and only if it has

no circuit of :

(A)
(B)
(©)

(D)

- Even length

Odd length
Both even and odd length

None of these

116. A feasible solution to an L.P.

problem :

(A)

(B)

©)

(D)

Must satisfy all of the problem’s

~ constraints simultaneously

Need not satisfy all of the

constraints, only some of them

Must be corner point of the

feasible region

Must optimize the value of the

objective function

117. Which of the following is a valid

objective function for Iinéar

programming problem ?

(A)
(B)
©)
(D)

Max Sxy
Min 4x + 3y + 5
Max 5x° + 6y2

Min (x, +X,)/x,

RS -24/12
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118. The North West corner rule :

119.

120.

(A)

(B)

(®)

(D)

Is used to find initial feasible

solution

Is used to find an optimal

solution

Is based on the concept of

minimizing opportunity cost

‘None of these

In simplex method, slack, surplus and

artificial variables are restricted to

be:

(A)
(B)
(C)
(D)

Multiplies
Negative
Non-negative |

Divided

According to algebra of simplex

method, slack variables assigned

zero coefficients because :

(A)

(B)

(©)

(D)

No contribution in objective
function
High contribution in objective |

function

Divisor contribution in objective

function

Less contribution in objective

function

(Turn over)



121.

122.

123.

124.

RS -

Which of the following is a method ‘

for improving an initial solution in a
transpértation_problem ?

(A) Stepping-Stone

(B) North West Corner

(C) South East Corner

(D) Intuitive Lowest Cost

Variable in dual problem which can
assume negative values, positive
values or zero values is classified

as:
(A) Unrestricted constant
(B) Restricted constant
© Res’;ricted variable

(D) Unrestricted variable

The assignment model is a special

case of the :

(A) Maximum flow model
(B) Transportation model
(C) Shortest-route model

(D) - None of these

Who coined the term Operation

Research ?

(A) J.F.McCloskey

24/12

(22)

125.

126.

127.

(B) F.N.Trefethen
(C) F.M.Adams
(D) Both (A)and (B)
Which of the following models.

consider as one of the important

variable ?

(A) Static models
(B) Dyhamic models
(C) Both (A)and (é)

(D) None ofthese

MODI method is used to obtain :

(A) Optimal solution

(B) Optimal test

(C) Both (A)and (B)

(D) Optimization

A basic solution which also satisfies
the condition in which all the basic

variables are non-negative is called

as:

(A) . Basic feasible solution
(B) Feasible solution
(C) Optimal solution

(D) None ofthese-
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128.

128.

130.

131.

RS -

The method used to solve an

assignment problem is :
(A)
(B)
(C)
(D)

Hungarian’
American
German

All are incorrect

Optimal solution is a feasible solution
(not necessarily basic) which

minimizes the :
(A) Time taken
(B)

(®)

Partial cost
Total cost

(D) Ndne of these

VVAM stands for :
(A) Vogeal's

Method

Approximation

Voage’s

Method

(B)
(C) Vangel's
Method

(D) Vogel's Approximation Method

One can find initial basic feasible
solution by using :
(A) VAM

(B) MODI

24/12

Approximation

Approximation ‘

(23)

132.

133.

134.

(C) Optimality test

(D) None of these

Once the initial basic feasible
solution has been computed, what is

the next step in the problem ?

(A) VAM
(B)

(C) Optimality test

Modified distribution method

(D) None ofthese

If the total supply is less than the total
demand, a dummy source (row) is

included in the cost matrjx with :
(A) Dummy Demand

(B) Dummy Supply

(C) Zero Cost

(D) Both (A)and (B)

Let LP[a, b], the class of all p-
integrable functions over [a, b]. Letp

and g be non-negative extended real
11
numbers such that 5+ a =1.1ffe

LP[a, b]and g € LYa, b], then :
(A) fge L'a, b]
(B) fge LPa, b]
©) fge L9a,b]
(b) None of these

(Turn over)



135.

136.

LetO<p<1andf, ge LP[a, b], such
thatf>0andg=>0. Then:

(A) Ilffgllpﬁllfllp+||9||p

(B) If+gll 2l fll,+11gll,

(&) If+gll, =l fll,+1lgll;

(D) None ofthese

Let L™[a, b] space of measurable

“essentially bounded functions on

[a, b]. Then which of the following is

true?

(A) LP[a, b]cL™[a, b], t<p< oo

(B) L[a,b]=LP[a,b], 1<p<oco

137.

RS -

(C) L™[a,b]cLPla,b],1<p<eo

(D) None of these

The real linear space C'[0, 1] of all
continuously differentiable functions
defined on [0, 1] equipped with the
norm given by :

Xl = sup [x(t)]
xe[0,1]

isan:
(A) Complete normed space

(B)

incomplete normed space

24/12

(24)

~ (C) Notanormed space

138.

139.

140.

(D) None ofthese

Let.Y be a subspace of a normed

space X. Then Y is complete implies

that:

(A) Yisopen
(B) Yisclosed
(C) Yisbounded

(D) Y is semi-open

LPla,b], 1<p<eo,is:

(A) Notseparable

(B) Separable sometime
(C) Separable

(D) Both separable and not

separable

Let X and Y be normed spaces over
thefield Rand T: X — Y be alinear.
operator. Then T is continuous if and
onlyif: |

(A) Tisnotbounded

(B) supT=e |

(C) iInfT=o

(D) Tisbounded

Contd.



141. Let Xand Y be Banach spaces over 144. Dual space of P (n), 1 <p < oo, is
the field Kand T: X — Y be a linear (A) £P(n)

operator. Then T is closed if and 11
(B) f9n), 1<q< e, and —+a=1

onlyif: R
(A) Tisopen (C) £7(n)
(B) Tisunbounded: (D) ¢! (n)

(C) Tisbounded
145. Let H is a Hilbert space and Y is a
(D) Tislinear ‘ '
: subspace of H. Then Y is complete

142. Let X and Y be normed spaces and
if and only if :
T: X — Xbe alinear operator. Then

(A) YisclosedinH
T has a closed graph, then :

(A) T has aclosed null space (B) YisopeninH

(B) T has aopen null space (C) Y is neither open and nor
(C) Tisone-one closed in H
(D) T=l v (D) None of these

. . . . 1
143. Thespacelp is a Hilbert space if and 146. IFf (x) = = 1. 3% oo, the

onlyif: 4
(A) feL%(1,«)and| f||=1
(A) piseven

(B) fe L%(1,)and| f||=0

(B) prt
(C) p=o (C) feg L2(1, o) and || f|| = 1

RS-24/12 , (25) ' (Turn over)



147.

()

Iffe L2(O, oo)‘ and Iimx i f(x) exists

and is equalto:

A) 1
(B) 0
(C) o

None of these

148. A Banach space:

(D)

(A) Havea denumerable (Hamel)
basis

Cénnot have a denumerable
(Hamel)basis

Is a normed linear space which

is not complete

None of these

149. A subset of a Hilbert space is weak

150.

RS -

bounded if and only if it is :

(A) Unbounded
(B) Bounded

(C) Empty

(D) Noneofthese

Letf: C — C suchthatf(z) =z forall
ze C.Then:

(A) fisnon-analyticin C '

24/12

(26)

151.

152.

- ®

(B)
(C)

fis analyticin C
Derivative of f exists only at
z=0

(D) None of these

Which of the following statement is

correct ?

(A) Iff(z) is continuous at Z then
f(z) is analytic atz,. |

(B) Iff(z)is analytic at z,, then f(z)

is continuous at z o

(C) Iff(z) is analytic at Z, then f(z)
is not continuous atz,.

(D) If f(z) is analytic at z,, then
f(z)=0

If f(z) = u(x, y) +iv(x,y).is gnalyticin

the region Q, then u and v are

harmonicin Q if_:

(A) Both u and v are Continuous
in Q
Both u and v are differentiable
inQ

(C) They have continuous Second

order partial derivative in Q

(D)

Both u and v are piecewise

continuous in Q
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153. Let f : C — C such that f(z) =

sinvz .

\/E forallze C.Then:

(A) z=0isnotaremovable singular
point |

(B) z=0isessential singular point

(C) z=0isazerof(z)

(D) z=0cannotbe abranch point

154. Let f : C — C such that f(z) =

1
sin™! s forallze C, thenfhas:

(A) Essential singularityatz=0
(B) Removable singularityatz=0
(Cc) Poleatz=1

(D) 'None ofthese

165. if f (z) be continuous in a simply-
connected region I' and suppose
that ﬁc f(z)dz = 0 around a simple

closed curve Cin T, then :
(A) f(z)isanalyticin '
(B) f(z)=0inT

(C) f(z)is cbnstant inT

(D) f(z)is notanalyticinI"

RS — 24/12 o (27)

156.

157.

158.

dz
zZ-a

The value of {’C , where C is

any simple closed curve andz=ais

inside C is given by :

(A) 2=

(B) - 2ni

(©) 2ni

(D) O

Letf: C — Csuchthatf(z) =sin z‘for
allze C.Then:

(A) —-1<sinz<1

(B) sinzis bounded |

(C) sinzisconstant

(D) sinzisnotboundedinC

If f(z) is analytic inside and
on a closed curve C and is not
identically equal to a constant,
then the maximum value of [f(z)|

OCcurs :
(A) InC

(B) AtcenterofC

(C) OnC

(D) None ofthese

(Turn over)
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160.
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If f(z) and g(z) are analytic

inside - and on a simple closed

éurve Candif|g(z) | < |f(i) | on C,

then:

(A) - f(z) — g(2) and f(z) have same
number of zeroes inside; o

(B) f(z),9(z) and f(z) have same
number of zeroes inside C .

(C) f(z)—g(z)=0inside C

(D).' f(z) + g(z) and f(z) have same

number of zeroes inside C.

If f(z) is analytic inside and
on the boundary C of a simply-
then

connected region T,

6 f(z)

€ a)?

dzis:
A) 0

(B) 2mif (a)
C) 1

(D) 2rif(a)

24/12

161.

162.

163.

Every polynomial equation p(z) of
degree n has exactly :

(A) nroots

(B) n-—1roots

(C) Morethanhroots-

(D) Lessthannroots

Iff(z) = u(x, y) +iv(x, y) is analytic iﬁ
the region Q, then u and vare

satisfies :
(A) Wave equation

(B) Laplace equation

- (C) Heatequation

(D) None of these

The equationztanz=a,a> 0 has
(A) Exactly nroots

(B) Exacﬂy n imaginary roots

(C) Noroots |

(D) Infinitly many roots but.no

imaginary roots
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< sinx
164. The value of f—x— dx :
. 0

(A)

(B)

©) .

(D)

RS -24/12

T

(o]

N a

N

165. If w = f(z) = u(x, y) + iv(x, y) is

(29)

- : a(u, v)
analytic in the region Q, then (X, y)
is equal to:
A @[
(B) %(@2)
€) 2)f @)
(D) 0
(Turnover)
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