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If a > k, then
%ijgo((a -D"+(a—2)"+ -
1

+(a—k)")n =

(1) 0

(2) a-l

(3) ak

(4) o

The value of the
) 1n[x]dx is

integral

(1) m—1
(2) 2m—3
(3) 3m—6
4) 4m—9

) ® F1-
The series X Y+ 1-vn

n=1 n*

(1) divergesforx > 1
(2) converges only for x > 1

(3) diverges for x € G, 1)

(4) converges for x > %

The number of elements of order
351in Z 18

1 2

2) 12

(3) 24

(4) 35

The  number of  different
subgroups of S; isomorphic to S;
is

(1) 3

2) 4

3) 7

4 12

(3-A)

The number of elements in the
center of the dihedral group Dy is
(1) 10

(2) 20

3) 2

4 1

The number of positive eigen
values of the matrix

-2 2 =3
A= ( 2 1 —6) 18
-1 -2 0

(1 1
2) 2
3) 3
4) 3

The rank of the matrix A4 =
1 e e? e™

1 e e? e

18

1 e e?
(1) n+1
(2) n
(3) 2
4 1

Suppose that P and Q are n X n
matrices such that P?>=P, Q’=Q
and 1 — (P + Q) is invertible. Then

(1) Rank of P < Rank of Q
(2) Rank of Q <Rank of P

(3) (Rank of P) - (Rank of Q) is a
perfect square

(4) (Rank of P) - (Rank of Q) is
not a perfect square



10.

11.

12.

13.

345

1 2

ra=(; 5

then A=
(1)
(2
(3)
4)
The values of i' are

1) {e‘@“"”)m € z}
) {e_(ngk”)lk € Z}

3) {e(§+"”)|k € z+}

@) {e@“"”)m € z}

) and A7l = 14,

UlRA [ RWRN -

Let the sequence {an}njo be
defined by the equation

D DFa = =3

k=0 n=0
o< x<l1.

Then lim sup(|a,|¥/™") =
11’1_—)00

M =

(2)

3 5
@) o

“1=5|

In discrete topology, the number
of subsets of X =1{1,2,3,4}
which are both compact and
connected is

(1) 0

2) 4

3) 2¢

4 S

14.

15.

16.

17.

(5-A)

If a set B is formed by adjoining
to the connected set A of
topological space X, some of its
limit points (not all), then B is

(1) connected
(2) disconnected
(3) compact

(4) closed

The Lebesgue measure of the set

0 1 1\ .
E= n (_Z'1+Z) is
=1

S

I -
1
2 1 +Z

) 1
4) 0

Newton-Raphson iteration formula
for finding /c, where ¢ >0

2x3+3/c
() Xpyy ==
3x—- V¢
(@) Xnar ==
2x3+
B) Xn =T
3xp+c3
4 Xpr =7
e N N O
(1) 0
@) 1
(3) 12
(4) o



18.

19.

20.

21.
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Which one of the following series
1s divergent?

(1) i M+ DR +2) e
) Z (%)
) S comt

4 1 2z 1.1 z2..
@ G EE

(n+n)

. +cos \1/X?
lim (25—) " =
1) i Q) e
@) e ) o

Which one of the following
sequences of  functions is
uniformly convergent‘?

1) filo) ===,
x€(0,1),n=1,2,...

@) £ =77 22 * € R,
n=1,2,.
fn( )_ 1+n x2 X €
Rt,n=1,2,.

B) fulx) = nx(l —x)",
x € (0,1), n =1,2,...

@) filn) ==,
x€(0,1),n=12,..

Which one of the following

statements is not true?

(1) Every group of order 4 is
abelian

(2) Every group of order 6 is
abelian

(3) If every element in a group G is

its own inverse, then G is abelian

)

If in a group G, (ab)? =
a’b?, for all a, beG, then G
1s abelian

22.

23.

24.

(7-A)

Let Q be a homomorphism of a
group G into a group G with
Kernel K. Then which one of the
following statements is not true?

(1) Kisnormal subgroup of G.

2) %is isomorphic to G

() (Gl =IK[+[im ],

whenever G and G are finite
groups.
(4) Q is injective if and only if
K={e}, e is the identity
element.

Let G be a group of order 20449,
then the number of 11-Sylow
subgroups of G is

(1) 1
2) 2
3) 11
@) 13

The polynomial x3 + x? +x + 1
is divisible by x? + 3x + 2 over
the domain

(1) Z11
2) Z,
() Zs
(4) Zs



25.

26.

345

Which one of the following

statements is not true?

(1) A finite integral domain is a
field

(2) if U is an ideal of a ring R
and1 € U, then U =

(3) Let R be a commutative ring
with unit element and M be
an ideal of R. Then M is a
maximal ideal of R if and
only if R/M is an integral

domain

(4) LetK, L and F be fields. If L
is a finite extension of K and

K is a finite extension of F,
then [L:F]=[L:K][K:F]

T:R? > R? be a
transformation defined by
T(3,1)=(2, —4) and T(1,1) = (0,2).
Then T(-2,4)=

Let linear

(1) (=6,26)
2 1,2)
(3) (6,26)

(4) (=6,-26)

27.

28.

29.

9-4)

Let X and Y be topological spaces
and f:x -y be a map. Which
one of the following statements is
not true?

(1) f is continuous if and only if
for every subset A of

X, f(A) c f(A)
2) If X is compact, Y is
Hausdorff and f is a bijective

continuous, function, then f
1s a homeomorphism

3) If f is surjective and
continuous, X is connected,
then Y 1s connected.

(4) If X is a subspace of Y, then
f is not continuous.

Let f,g: X — Y be continuous and
let Y be Hausdorff. Then the set

A={x|f(x) =g(x)}is
(1) Closedin'Y

(2) Closedin X

(3) Openin X

(4) OpeninY

Which one of the following
statements is not true?

(1) Every metrizable space is
normal

(2) Every compact
space is normal

Hausdorff

(3) Every regular space with a
countable basis is normal

(4) Every normal
metrizable

space is



30.

31.

32.

33.

345

The general solution of the
differential equation.

d

d_ic] =x *sin(e*”)is

(1) y= —%exz cos(exz) —
%sin(exz) +c

2) y= —eX’ cos(exz) +
sin(exz) +c

3) y= —%exz cos(exz) +
%sin(exz) +c

4) y= %exz cos(exz) +

%sin(exz) +c

The general solution of the

differential equation

y' =2y +y=e*+xis

(1) y=(1+cx)e* +2+x+

gxzex

2) y=(c1+cx)e*+2+x+
x*e*

3) y=(c;+cx)e* +x+
x%e*

4) y=(1+cx)e*+2+x+
Lx2ex
2

Res ((2% + 22)cosec?z,0)=

Vs

(3

2 1

3) 0

4) 2

An analytic function f(z) whose
real part u(x,y) = y® — 3x%yis
(1) f@@) =i +c)

) f(&)=2%+ic

3) fle®=23+iz+c

@) fe=23+i(z+70)

34.

35.

36.

37.

(11-A)

The image of y = x + 1 under the
mapping ® = u + iv = 22 is

() u=w?*-1)

2) v=w?-1)

3) v= %(u2 -1

@ u=;0*-1

o0

fx(x2 +1)2sinx dx=

0

) = 2
3) - @ —

The Lagrange interpolation
polynomial of least degree
satisfying /(2) =2, £ (0) =0,
f()=3andf(3)=8is

(1) fx) = %(Zx3 — 2x% —x)

(2) fix) % (11x3 — 45x2 + 52x)
3) fx) = %(x3 — 4x2% 4+ 12x)
4) f(x) ==(10x® - 20x? + x)

Which one of the following
statements is not true?

(1) A set E is said to be
measurable provided for any
set A, u"(A)=u(ANnE)+
w(ANE®), where u* is the
outer measure.

If A is the set of all irrational
numbers in the interval [0,1],
then u*(A) =0

The union of a countable
collection of measurable sets
1s measurable.

The cantor set is of measure
Zero

2)

3)

(4)



38.

39.

40.

41.
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The solution of the differential

equation g'(x) = 2g(x), g(0)=a,
where ‘a’ is a real constant is

(1) ae*
(2) ae*
(3) ae™
(4) ae™

If f:x—>y is a continuous
function from compact metric
space X onto a metric space Y
then which of the following is true ?

A. f7lis continuous on Y
B. f is a homeomorphism

Select the code for the correct
answer:

(1) Aonly

(2) Bonly

(3) Both Aand B
(4) Neither A nor B

If {x,} is a sequence defined by
n
X, = (2) cos(4n3 + 7) then

lim x, is equal to

n—-oo

(1) 0
2) 1
() e
@) m

limit
are

The limit superior and
inferior of {(—1)"};=;
respectively

(1) land -1

(2) 1land —oo

(3) ooand -1

(4) oo and —oo

42.

43.

44,

(13- A)

The solution of the following
system of equations is

8x2 + Z.X3 = _7
3x; +5x, +2x; =8
6x1 + 2x2 + 8x3 = 26

(1) x1 - 4‘,x2 == _1,x3 ==

(2) x1 - _1,x2 == 4‘,x3 ==

A ONIR Nk

3) x = %»xz =—-1,x3 =

(4) None of the above

Let f=u+i be analytic in a
connected open set D, where u
and v are real valued. Suppose
there exist real constants a,b and ¢
such that a’>+b%*#0 and au+bv=c in
D. Then which of the following
statements holds for f7?

(1) f must be constant in D

(2) f is not necessarily constant
in D

(3) f isnot constant in D

(4) None of the above

The value of the integral

4-3 . )
jg > 2 dz anticlockwise around
C 75— 2

any simple closed path such that 0
and 1 are inside C, is

(1) —émi
(2) —8mi
3) 2mi
4 0



45.

46.

47.

48.
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The bilinear transformation which
maps the points z = o,1,0 of z-
plane into w = 0,1, of w-plane
respectively is

(1) w=z
2) w=-z
3) o=
4) w=—-

A function of X, y possessing
continuous partial derivatives of
first and second order is called
harmonic function if it satisfies

(1
)
3)
4

Euler’s equation
Lagrange’s equation
Laplace equation
None of the above

If C is a circle |z — a| = r then

dz .
F s
(1) 2mi
2 0
3) —2mi
(4) mi

Degree of 0 (E, B) over 6, where
0 1s the field of rational numbers is
(1) 3

2) 4
3) 1
4) 2

49.

50.

51.

52.

53.

(15-A)

A product of regular space is
(1) Hausdroff

(2) disjoint

3)
4)

regular
None of the above

General solution of differential
equation

d
£+ tan xtany = cos x secy

(1)
)
€)
(4)

siny = (x + ¢) cosx
siny = (x +c)siny
sinx = (x +c)siny
cosy = (x +¢)sinx

The equation %ey = g—f]ex gives
the general solution

(1) z=ae*—be*

2) z=e*+¢”

3) z=¢(e*+eY)

(4) None of the above

The value of m so that 2x — x? +
my? may be harmonic is

() 0
2) 2
3) 1
“4) 3

A set is compact then it has
ey
(2)
3)
4)

Hein-Borel Property
Unbounded Property
Open set Property
None of these



54.

5S.

56.

57.

345

dim(V) = m, dim(U) =n then
dim(Hom(V, U)) is equal to

(1) m"

(2) n"

(3) mn

(4) m

Let B and B' be two Banach
spaces if T is a continuous linear
Transformation of B and B' then

(1) T is open mapping

(2) T is closed mapping

(3) T is both open and closed
mapping

(4) T is neither open nor closed
mapping

If M is a closed linear subspace of
a Hilbert space H then

(1) H=M
(2) H=M"
3) H=M ®M"
4 H+xMPM"

Laplace equation in
co-ordinate form is
9%2u = 9%u

(1) S5+55=0

dy?
Q) r

polar

B) roz+ri—+-5=0

(4) T+9—r+92—=0

58.

59.

60.

61.

(17-A)

The solution of the system of
equations

2x+y+4z=16,3x + 2y +
z=10,x+3y+3z=16

by Gauss elimination method is
(1) 1,1,1

(2) 3,2,1

3) 1,23

4) 0,1,2

The root of the equation x> + x +
1 = 0 correct to the three decimal
places by iteration method

(1) —0.826
(2) 0.826
(3) 0.682
(4) —0.682

The value of (V+ A)?(x? +x +
1) with interval difference 1 is

(1) 6

2) 8
(3) 10
4) 12

A real valued function Q is

simple if it is

(1) Measurable & assume only
finite number of values

(2) Not measurable & assume
only finite number of values

(3) Measurable
(4) Assume only finite values



62.

63.

64.
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Let f and g be two non-negative
If f is
integrable over E and f(x) <
g(x) on E, then

measurable functions.

(1) gisintegrable &

!f—g=lf—lg

(2) gisintegrable &

!f—g<lf—!g

(3) gisintegrable &

!f—g>lf—!g

(4) None of these

A real valued function ¢ is
function if it is Lebesgue

measurable and assume only a

finite number of values.

(1) simple

(2) complex

(3) descrete

(4) None of these

Which of the following is false?

(1) Re(Z,+Z,) =Re(Z))+
Re(Z3)

() Zy+Z3| = | 4] + |Z,]

() 1Z1Z,| =1 Z4]1Z,|

) Z1+Z,=Z1+ 7,

65.

66.

67.

(19 - A)

If a,f are roots of the equation
x?—2xy+4=0then a™+p"
is equal to

(1) 2™*1cos n%

(2) 2"cos n%

(3) 2ntt sinng

(4) 2"sin ng

Let H be finite difference then
shift operator is defined as

(1) Ef(x) =f(x)
2) Ef(x)=f(x—h)
B) Efx)=f(x+ )
(4) None of these

Following is the Littlewoods’s three

Principles,

A. Every measurable set is nearly
a finite union of intervals.

B. Every measurable set is nearly
continuous

C. Every convergent sequence of
measurable functions is nearly
uniformly convergent

Which of the above is/are correct ?

Select the code for the correct

answer from the option given

below.

(1) Aonly

(2) Bonly

(3) Aand C only

(4) None of the above



68.

69.

70.

71.
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Let Q ={a,b,c,d}. Consider the
classes F; = {Q,¢,{a}} and F, =
{Q, ¢, {a}, {b, ¢, d}}. Which one of
the following statement is true?

(1) Both F, and F, are not o-
algebra.

(2) F, is o -algebra, but F; is not
o -algebra.

(3) Both F; and F, are o -
algebra.

(4) None of these

The of a random

variable X i1s defined as
F(X) = Px((—,X]), X € R.

(1) Probability distribution
function

(2) Probability density function

(3) Cumulative distribution
function

(4) None of these

The sequence {S,,} defined by the
recursion relation.

Sp41 = \/3_571,51 = 1. Then the
sequence

(1) Divergent sequence

(2) Convergesto 0

(3) Convergesto 1

(4) Converges to 3

Which of the
irreducible over Z ?

(1) x2—5x+6

(2) x?2—-7x+12
3) x2—-9x+20
(4) None of these

following is

72.

73.

74.

21 -A)

If r is the positive characteristic
root and s is the negative
characteristic root, then rank (Q)=
r + s is called the

(1) Rank of real quadratic form
of Q

Signature of real quadratic
form of Q

Nullity of real quadratic form
of Q

Range of real quadratic form

of Q

2)
3)

4)

Let (X,7) be a topological space,

where x =1{1,2,3,4,5} and

T = {x,¢,{1},{2},{1,2},{4,5},
{1,2,4,5},{1,4,5},{2,4,5}}

Then, which of the following is
neighbourhood of 2?

(1) {1,3}

2) {345}

3) {1,2,4,5}
(4) None of these

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

x|, = SUPy, ¢ 10, 1 lx(h)| is a/an :

(1)
2)
3)
(4)

Complete normed space
Banach space

Incomplete normed space
Hilbert space
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76.

77.

78.
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Let {ei}is an orthonormal set in a
Hilbert space H, and if x is any
vector in H, then the set S =
{e;: (x,e;) + 0} 1is

(1) Empty Set

(2) Countable

(3) Either empty or countable

(4) Neither empty nor countable

Solution of the equation p? +

qg>=x+yis

(1) z=3@-072+
s -a)2+b

@ z=2(a+x) 72+
2y—a)l2a+b

z=(a +x)3/2 +(y— a)3/2

None of these

3)
4)

The value of the integral

1 :
j 2z 1) dz is

Izl =3
(1) 0 2) 1
(3) 2 “4) 3

A subset y of topological space x
1s dense in x, if

(1) y=x
2) y¢tx
3) y=x

(4) None of these

79.

80.

81.

(23 - A)

Let X be a topological space. The
space X is called connected
(D)

if there exists a separation of

X
(2) if there does not exists a
separation of X
3) if

separation of X

there exists some

None of the above

4)

A topological space x that has a
countable basis at each of its

points is said to satisfy

(1) the First countability axiom

(2) the Second countability
axiom

(3) the Third countability axiom

(4) the Fourth  countability
axiom

The error in Schmidt’s explicit

formula is least if A =

1
(1) 3
1
(2 2
1
(3) 2
1
4) P



82.

83.
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) 9%u  9%u
Th lution of — = —
¢ solution of ——= = ——,

0<x 1,t> 0, with initial
conditions u(x,0)=100(x—x?),

2—1; (x,0) = 0, and boundary
conditions u(0,t)=0, u(1,t)=0, for
h=1/4 at first level

(D) u(31)=125u(51)=1875,

u(3,1) =125

@) )= )=u(i)-
12.5

G) w(1)=u(t1)=u1)=
18.5

(4) None of these

The partial differential equation of
all planes which are at a distance
‘a’ from the origin is

(1) z=px+qy+ap?+q?

0z 0z
where p = a,and Q=3

(2) z=px+qy+a\/m
where p = :—i,and q= 2—;

(3) z=px*+qy* +a/1+p?+q?
where p = Z—i,and q= 2—;

(4) None of these

84.

8S.

86.

(25 - A)

The solution of g—: + 42—326 = 0, given
that z = O,Z—i= Oand% =4
when x=0 is

(1) z(x,y) =2cos*x

(2) z(x,y) = 2sin?2x

(3) z(x,y) = 2cos? 2x

(4) None of these

2
The differential equation (Z—z) +

5(y)1/3 = xis

(1) Linear of degree 3

(2) Non-Linear of order 1 and
degree 1/3

(3) Non-Linear of order 1 and
degree 2

(4) Linear of degree 1/3 and order
2

If the roots of auxiliary equation
are (=500 , —500) then
complimentary function is

(1) (1 + cpx)e™199%%

(2) (1 —cx)e™100%%

3) (e + cx)e™>0%

4) (e — cpx)e™>0%
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88.

89.
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If Q(x)=e%and f(50) =
0 then particular integral is

(1) $ —50x ’;_T
@) $ 50x9;_:
3) ﬁewm 9;_7
@) @e—mm 3;_7

Identify the function p(t) and

q(t), if the differential equation

dx  x+t?2-2xVt . . .
— = is written in the

form % +p(t)x = q(t)

(1) p(t) =2Vt —1,q(t) = t?
2) pt) =-1-2vVt,q() =t
3) p®) =22 g0 =1

t )
(4) It is not possible to write the
the

equation  in form

described.

Classify the differential equation
x d_y _ — 42
er— S5y = x°y as
(1) separable and not linear
(2) linear and not Separable
(3) both Separable and linear

(4) neither Separable and nor
linear

90.

91.

92.

(27 - A)

1 if xisirrational
Let f(x) = {0 if x is rational

then

(1) f(x) is Lebesgue integrable
and Riemann integrable

(2) f(x) is Lebesgue integrable
but not Riemann integrable

3) fx) is

integrable but is Riemann

not  Lebesgue

integrable

(4) None of the above

The set of discontinuity of the
function f:[—1,1] - R
Defined by

x if xisirrational .
fx)= { f : . is
0 if xisrational

(1) Compact

(2) Connected
(3) Closed

(4) Uncountable

) L1
lim xsin-=
x—0 X

(1) m
2 1
3) 0

(4) Does not exist



93.

94.

95.

96.
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Let f: R™ > R* be a monotone
decreasing function with

J 7o de<en

0

Then }Ciir(l) x f(x) isequalto
(H) 0 2) 1

3) 4) o

The value of the integral

T
1 5 _
— x° cosnxdx is
—TT

VA
(1) 0 (2)
3) 2m 4) 3w

A function f is defined by

f(x) =xP cos Gj, x=20,f(0)=0

What conditions should be
imposed on p so that f may be

(1) Continuous at x = 0
(11) Differentiable atx =0

(1) p=0 2 p=1
(3) p>1 4) p<l

Find the limit points of the set
(1.-115,-12,15,-15, ... }
2 2’73 3
(1 1
3)

(2) land -1

~1 4) 1,-1,0

97.

98.

99.

100.

If A3—7A*+aA+b Othen
det A is
(1) b (2) a
3) -7 “4) 7
B
Given |—1] is an eigen vector of
2
8 -6 2
-6 7 -4 then the
2 -4 3 ]
corresponding eigen value is
(1) 15 2) 3
3) 1 4 0
Which of the following is true?
(1) The cantor ternary set is
measurable
(2) The cantor ternary set is
perfect
(3) The cantor ternary set is
countable
(4) All of the above
If f:[0,1] = R is defined as
x% for 0<x 1
f(x)_{O for x=0
and —1 < a 0 then the value of

1
lim ]fn(x) dx is
n—oo

0

(1) «
1
@ —

3) a+1
(4) None of these

(29 - A)
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