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PART—A

1. The sequence {f,,} of functions is defined by f,{x) = o™ x™ . In order that the sequence
1 £} is uniformly convergent in the interval {0, k}

a k<l
b, k<l1/2
c. k<3/2
d k<2

n . :
o, it (_xﬂ}:zl is a sequence defined as x, = Z -%, then the sequence {x,) does not
m=]
satisfy which one of the following statements?
a. {x,)is a Cauchy sequence

b. (x,)isa unhbounded seguence

o {xn} is a monotonically increasing sequence

=

{xy) is a convergent sequence

3. At the point (0, O}, the function

Xy -
e, (%, Y210, O)
f(x.s' Y= x.g + y2 (

0 , 6 y=00
a. s dii‘ferentiab;le
b.  does not have partial derivatives
¢ is continuous but not differentiable

d. is not contindous

4. 'The séries 2 m—}%«ﬁ{#

n=1

, x> 0, does not satisfy which one of the follow’in_g?

a. Divergent if x> 1
b. Convergent if x <1
c. Divergent if x =1

d. Convergent if x =1
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5. Which one of the following seqiiences (fn(a), n=12 3 -, of functions is uniformly
convergent over {0, 1}7

.

b.

d.

nx
Sl = —
& 1+n2x2
-
Falg= 15
e 1+ n_3x'3

, nx
Fald) =Ty
n 1+n3x2

nx

1+n2x3

fn{x}:'

6. If f(z}=[[xy], for all z = x +iy, & complex number, then which one of the following is
not satisfied?

a.
b.
.

d.

7. Which one of the following is a metric on R?
a.

B.

fis continudus at z = 0
Cauchy-Riemann equations are satisfied at z= 0

|£{2)}5 1 for all z satisfying jz|< 1

fis analytic at z= 0

dix, 3 =min{l, |x~ y}

d(x 3 =|x?~ 2|
dfx, Y} = sin|x -y}

dlx, Y ={x-y*

8. The system .of equations

Sx+Ty=by
2x+ 3y = by

is consistent for

/14-A
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9. Which one of the following is rot frue for a square atrix 47

a. The eigenvalues of 4 and its franspose ar¢ the same

b. The sum of the eigenvalues of 4 is the sum of the elements on its principal
diagonal '

¢, The product of the eigenvalues of A is the product of the elements on its principal
diggenal

d. ¥ Ais idempotent then its eigenvalues are either 0 or 1

10. If G is a cyclic group of order 20, then the number of generators of G is

a 7
b, 8
c. 9
d. 10

11. There exists a field having
&, 8 elements
b. 7 elements
c. © elements

d. 5 elements

12. In the ring ZW5] = {a+bV5ig beZ), which one of the following is correct?
a2 and 1+ 5 are irreducible and prime
b. 2 and 1++/5 are irreducible at not prime
c. 2 and 1++3 are not irreducible hut prime
d. 2 and l++/5 are neither irreducible nor prime

13. If Vbe the vector space of 5x 5 matrices over the field of real numbers, then which one
of the following sets is not a subspace of ¥V?

a. Al lower triangular matrices of order 5
b. All nilpotent matrices of order 5
c. All diagonal matrices of order 5

d. Al scalar matrices of order &
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14. If the subspace W is defined as W={a b, 0)|a be R}, then
A W'={x00)xeR)
b W' =(0 y 0)|ye R}
e W ={002)zeRr)
d. None of the above

15. The solution of the initial value problem

dy 9. . .
=== 14y gl =1
= y*, y(0

will be given by

s-uofe-3)
b. y= tan[x+' J
)

-
y=tan(x+7)

(SR

23

y= t_an(x_'-—

3

a

16. One particular solution of

Ly Py dy
a3 ax? dx

is a constant.multiple of

a  xe™
b xe*

c x 2-e -X
d xgéx
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17. The general solution of the differential equation
Rx+y+ Hdx+@@x+2y—-Ndy="0
a nRx+y-P+x+2y=Kk
b, mPx+y--x-2y=k
c. InRx+y-l-x+y=k

d W@x+y+N+x-2y=k

18. The solution of the differential equation

32 s
(24%, ds
ax? = dx
is
a cl_x+f—2—+35
X

2
C -

b ClX'{'-—“‘Q““‘l"-JE"——‘
X 4

3

c .

o c1x+-—24+£~
' X 8

iy 3
l’.‘Q X

d X+ -2

! x 16

19. If u{x, t) is the solution of the wave equation
2. 2
. M, u(x, 0) =cos{5nx}, 8u (x Q=0
ax? a2 | at

then the value of u{} 1) is

a ~1
b, 0
c 1
d. 2

/14-A 7
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20. If P, denotes Legendre polynomial defined on the interval {1, 1}, then the value of
N 1 .
LR e}

is

a 0

b 1

c.  2n<

a. 2.
2n+1l

21. The partial differential equation arising from the surface z = fix? +y?) is
a  yq-xp=490
b, yg+xp=0

€. yp-—xg=~0

d. yp+xg=0

22. For flx)= m__l-é_, the first divided difference 7o, b} with respect to the points o and b is
x“ '

equal to
a b
agbg
a+ b
a2b2
.. Clath
ab
~(a+ b
d- ""“(%“2—)
a<h

[14-A | 8



Xy — X o -
23. The method Xxp,] =X —(~—Hw-o-v}fn, n=172 - is nsed to find a simple root of

Fix} =0, The order of convergence of the method is

a. 1 b, 2
. 3 d, 168"
i | . . )
24, The value of integral I --—ic—umdx using Simpson’s ‘E-‘rd rule with h=0.5 is
O%% +10 3
& ﬂm p A5
g02 o902
.43 4 A
402 902

25. A bag X contains 2 white and 3 red balls, and a bag Y contains 4 white and 5 red balls.
One ball is drawn at random from. one of the bags and is found to be red. The
‘probability that it was drawn from Y is

a 22/52 b, 25/52

c.  27/52 4. 15/52

26. Two numbers a and b are chosen at random from. the set of the first 30 natural
numbers. The probability that a2 —b? is divisible by 3 is

a.  9/87 b, 12/87

c. 15787 d. 47/87

27. N Xis a continuous random variable with probability density function given by
" e, 0gx<2
flx) =12k , 25x<4
6k ~kx, 45 x<b

“The mean value of X is

a. 3 b. 2
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28. In a maximization lnear programming problem the variable corresponding to minimum
ratio with solution column leaves the basis. This ensures

a. largest rise in the objective.function
b,  that the next solution will be a basic feasible solution
¢. that the next solution will not be unbounded

d. None of the above

29. Consider the following linear programming preblem :
Maxiinize Z = x; + 3xq
subject to
X]+ X £2
—-X1 +Xxg =4
xy is unrestricted; x020

Then which of the following is the best basic feasible objective function value?

a. 8
b. 11
c. 6
d 15

'30. For the problem
Maximize Z = (2x; + xq + 5x3 + 6x4)
subject to
2‘561_ + x’2_ +Xg <8
2x1 +2x2 X3 +-2'JC4 <12

for all x; >0

It is known that x1 = 0,5 =0, x3 =4, x4 =4 is the optimal solution, The optimal of the
dual is {if zy and y, are dual variables)

a wm=1y=4
b_. yl =4, y2 =4
c. w=4 u=1

d.  y =0, Yp =0

/14-A 10



PART—B

31. The dual of the space 1273 is the space

a. 32
b, [?
C. L‘"2

d., does not exist

32. The operator T: R? 5 R% defined by Tlx, xg) ={0 xp) is’
a. bounded but not continuous

b. continuous but not bounded
©. bounded as well as continuous

d. neither bounded nor comtinuous

33, Defined fl2)= z° sin--%—, z=0and f(0) =0, where z is a complex number. Then for f{z),
z

which one of the following is true?
a. =z=0is a removable singularity
b. 2=0is a pole of order 2

¢. z=01is a pole of order 3

d. z=0is an essential singularity

34. LetSbeaumtspheremR3 x2+y +z2 =1, I.ff:tPl:w:zaq;.ﬁa.rlemR3 Le+my+nz=p

intersecting the sphere in a circle T'. U T passes through the point N (0 O 1), then its
stereographic projection on the complex plane is

a, a straight line
b. a circle
c. .an arc of a circle

d. an ellipse with latus rectum twice the radius of the circle T"

[14-A 11 { P.T.0.



=z
35. ¥ bethe unit circle centered at the origin, then the value of the integral IC% iz is
-

a.

b.

eT[I
7

-7

36. If{X, T} be a topological space, then which one of the following is .not equivalent to

others?

4. X can be written as the disjoint union of two nonempty closed subsets
b. X can be written as the disjoint union of two honempty open sets

c.  There exists a subset Aof X, A=¢, A2 X; A is both opén and closed
d. X is a connected space |

37. Which one of the following statements is not true?

a.

b

38. L&t Adenote a set of algebraic numbers. Consider the funstion S 10 2] - Rdefined by

Composite of two measurable functions is measurable.
If f is measurable, then |f| is also measurable,
The sum: of two ineasurable functions is measurable.

if f and g are two measurable functions, then both max(f (x), 1} and min(g(x),
are measurable functions,

[0, xeAn0 2
= { i, xelo 2_[1 - AI
Then ¥ is
. only Riemann integrable
b.  only Lehesgue integrable
¢.  Riemann as well as Lebesgue integrable
d. neither Riemann nor Lebesgue integrabie

/14-A
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39.

40,

41.

42,

/14-A

Which one of the following is not true for projections on Hilbert spaces?

a. The sum of two projections P.and Q is a projection i and only if PQ= QP

b. The product of two projections P and Q is a projection ¥ and only if PQ = QP
c. P-Ois a projection for projections P and Q if and only if Qs P

d. Pis a projection if and only if FP is so

Sq, the symmetric group of degree 3 has
a, no Sylow 2-subgroup

b, two Sylow 2-subgroup

¢. three Sylow 2-subgroup

d. four Sylow 2-subgroup

Which of the following is not true for a group G?

a. ITO@G=4, then Gis cyclic

b, I O{G =S5, then G is cyclic

o, 1f O[G) = 6, then either G is Abelian or isomorphic to 83

d. If O(@) = 8, then either G is Abelian or isomorphic to group of guaternions

If R= {0, 2 4, 6) be the ring of integers moduio 8, and M = {0, 4}, then which one of the
following is true?

a. Mis a magimal ideal of R but not prime
h. M is a prime ideal of R but not maximal
¢. M is both maximal and prime ideal of R

d. M is neither maximal nor prime ideal of K

13 | PIT.O.



43. 1 Qis a field of rationals, then which of the following is not true?
a.  x2+1is irreducible over 0
b. x3-9x+5is irreducible over Q
e x242x+3 is irreducible over Z 5

d.  x%-9is irreducible over Z11

44. fU and W are distinct four-dimensional subspaces of a vector space V with dim(V) = 6,
then K

m

dim (U "W) is 3 or 2
b. dim{UnW)is 3 or 4

¢. dim{InW)is 3 or 5

d dimUrW)is 3 or6

45. W L: Mgy — R is a linear iransformation given by L(A) = trace (4}, then
a, dim (ker{f))=1
b, dim (ker (L) =2
c. dim (ker{l)) =3

d. dim {ker(L)) =4

46. Which of the following is not true?
a. The ring of integers has characteristic 0
b. The ring of even integers has characteristic 2
¢. The field of rationals has characteristic 0

d. The field Z5 ={0 1} of integers module 2 has characteristic 2

/14-A 14



47.

48,

49,

/14-A

IfT: R* - R* is a linear mapping defined by

0 00O
a 0 00
0 b 0O
00 ¢ 0

T=

then T is diagonalizable, when’

a.

b,

The complete integral of the partial differential eqitation p-z y(l+ xz) = q_)ig is

a=0, h=c=1
b=0, a=c=1
a=hb=c=1

a=h=c=0

z=ayl+x? +%a2‘y2 +b
N
z=qa{l+x )+~2~ay+ b

z::q(l+x2)+—;-a2y2 +b

z= .%-a_% 1+x2 +ay+h

If the initial value problem

9,20 u(p, gh=de
5

ax

then the value of u(l 1 is

a,

b.

g4
4e~?
4e2

43_4

15
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50. The general solntion of the system

is

Yl = 3uyn
Yo = 12y

-3t

Y =ce™ reqe¥, yp =200 +2e0e%

—6t

W =ce 4 c;_,e(’t_, Yo = _2c1-e“-63 +2c2;e'6t-'

3t

y.l = e fl"CQE.Gt r Yo = "-2016':% +202€5t

51. Consider the diffusion equation

%y " du
— =, O x < t>0
2 a0 7,

subject to the initial and boundary conditions u(x, 0)=4sin2x%, 0O<x<7 and

w7 =u(m )= 0, t > 0. Then the value of u{n /8 1is

=

52, If the partial differential equation is given by

then which one of the following is not correct?

da.

b.

/14-A
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2 2 52
dx2 o0y Yy

It is a second-order parabolic equation

The characteristic curves are given by y=cx, a family of

through origin,

3%u

“The c¢anonical form is ~— = 0

81]'2

The canonical form is a-3u =1

an

0

16

straight Hines passing



53. The two linearly independeént sohtions f and fy of the second-order homogeneous

g2
linear differential equation a7y '3% +2y = 0 which are such that fi =1 fi0=0,

ax?

F2(0)= 0 and f4(0) = 1 are

a  hHhig= 2e* - EQX': folx= -e® + @l
b Albd=2"7 - e, falx) = X g g
¢ fila=2e% ~e™, faig=-e* e

d.  filx}= e’ + QEQx: Solx}= e* 4 e2X

B4. The initial boundary value problem

3 o _
i%:iﬁ, Oci<l t>0 w0 H=ull =0 ulx O=x{1-x, 05x<1
Bx ot

. L - ﬁnznt . .
has solution u{x, &) = Ebne %t sin{rmx), where b, is equal to

n=1
a e if nis odd and 0 if n is even
3.3 -
n-
b. .l . if nis even and O if n is odd
3.3 :
n-n '
8 . , P
c. e, if nis odd -and 0 if n is even
ne
d. 8 , if.nn is even and 0 if n'is odd.

55, The initial value problem gxg = yif-' 3-, y(0) = 0 has
a. no soiution
b. infinitely many solutions
. more than one but only finitely many solutions

d. a unique solution

/14-A 17 [P.T.O.



56.

57.

58.

/14-A

If

1 4 3\ (h; O
2.7 9=y I

then the value of p is

a -2
b, -1
c 1
d. 2

If A and V are the forward and the backward difference ‘operators, resPectiver_-, then

A +V is equal to

a. —AV

b. A/V

c. A/V-=V/A

d. A/V+V/A

A Runge-Kutta method for solving the initial value problem g}'y- =% W, yixg)= flxg)

is given by y{x+Hh) = ylx) + ayhf (x, 4+ anhf (x + bih, y+ pohf (x, ). The values of ay,
@, p; and po for this formula to be second-order accurate are

2 aelayge2 p o3, 3
1 3’ 2 3’ 1 5’ 2 4
b o —..3._ . —_]_'. —.}. —;]:
1 4: 2 4a 7 -2¢p2 2
o 1
c a1—2,a2=.1,p =—--,p2=.5
1 1
d ) ==, @y ==, =1 =
125 % =5 P L pa
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59, The iterative formula to obtain the approximate value of al/3

number o using Newion-Raphson method is

-of & given positive real

2 o
. xn+] u‘é-xn +§?

b, x 'z'x o
C Xpa1 =T Xn T TH
n

3

C. xn_l..l = ‘z“'xn “}‘*5:;'2""
kg ]

3 o

d. Xna+t =_—.§xh-.3x2
) n

60. If f(X)=0ig+0yX+0gx? is & polynomial, where og, 07, Gip ave: real numbers with

U # 0 and
B :.J‘éf (x)dxwf'e), Ey zj'cl)'_f_(x)dx.n %{f{ol + f(1}
then
a. |E|={Eq| b, |Ej]=2{Ea}
e |Eyi>1Eq| d. {Egi> |Er}

61. The probability of obtaining 3 defectives in a sample of size 10 taken without
replacement from a box of 20 cemponents containing 4 defectives is

a. 25/100 b. 20/100

c.  30/100 d. 157100

62. If X and Y are standardized random variables where 72X +3Y, 3X +2Y) = 1, then the
coefficient of correlation r(X, Y] is

a. 1/3 b. 1

c. 2/3 d. 1/2

[14-A 19 [ P.T.O.



63. If X is a continuous random variable with probability density function defined by

ax , O=x<1
a , 15x=2
S = ~ax+3a , 2sx<3
§] , -elsewhere
then P{x < 1-5) is given by
a. ‘1/4 b. 1/2
c. 2/3 ) d. 3/4

64. A coin is tossed until a head appears. The expectation of the number of tosses required

will be
a2 b. 8
C. 16 d. 64

65. The regression equation of Y on X for the following distribution

Y
1
fig g=20 +4, x, y>0
(1+x}
is
a  y=3(l+x b y=2(1+x)
c.  y=(1+3x) d. y=3(1+2x)

66. Ifin a simplex table the relative cost (z ; - ¢ ;) is zero for a non-basic variable, then there
exists an alternative optimal solution, provided

a. it is a starting simplex table

b. it is an optimal simplex table

¢. it can be any simplex table

d.  zero relative cost (z —-C; ) for a non-basic variable, does not imply an alternative

optimal solution

/14-A 20



67. Ifin Phase~1 of the simplex method, an artificial variable remains at positive level in the
optimal table of Phase-1, then

a.  the sclution is unbounded
b. there exists an optimal sclution
c. there exists no solution

4. the solution is bounded

68. In canonical form of a linear programiming problem, the availability .of vector b
a. is restricted to > 0
b. is restricted to < G
¢c. is equal fo O

d. has no restriction ori> 0, <0 or =0

69, For a linear programming problem, which of the following is a correct relation between
number of basic feasible solutions (BFS) and number of vertices?

a. Number of BFS < Number of vertices
b. Number of BFS 2 Number of vertices
.  Number of BFS = Number of vertices

d. DNone of the above

=#0. The intersection of all convex sets of which a set §1is a subset, is known as
a. convex hull
b. hyperpiane
c. supporting hyperplane

d. None of the above
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