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Every topological space having Bolzano-Weiestrass property is a compact space.,

If {z,,} is a convergent sequence in a topological space X with a limit x then
Y ={z}U{z,: n=1,2,---} is a compact subset of X.

The projection map p : X x Y — Y defined by p(z,y) = y is a closed map for
all topological spaces X, Y.

Fvery topological space is a first countable space.

The projection map p : X x Y — Y defined by p(z,y) = y is a closed map for
all topological spaces X, Y.
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If H and K are normal subgroups of GG, then the subgroup generated by H UK
is also a normal subgroup of G.

Let G be a finite group and H a subgroup of order n. If H is the only subgroup
of order n, then H is normal in G.

The set of all permutations o of S, (n > 3) such that o(n) = n is a normal
subgroup of S,,.

For groups G and H and f : G — H a group homomorphism. If H is abelian
and V is a subgroup of G containing ker f then N is a normal subgroup of G.

The set of all permutations o of S, (n > 3) such that o(n) = n is a normal
subgroup of 5,,.
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Let X be a normed space over C and f a non-zero linear functional on X. Then

f is surjective and a closed map.

f is surjective and open.
f is continuous and bijective.

f is open and continuous.

f is surjective and open.

B 1
zsing, xT#0

0, r=0

Let f:R — R be defined as f(z) = {
Then which of the following statements is not true?

[ is bounded above on (a, co).

f" is not continuous at 0.
f is infinitly differentiable at every non zero x € R.
f is neither convex nor concave on (0, ).

[ is bounded above on (a, co).

in the annulus

The principal part of the Laurent series of f(z) = ( ( 3)
2z — Zz =

{z: 0<|z| <1} is

| =

o]
o
b3
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The general solution of the differential equation
d F
i N + cot ¥
il A i
where ¢ is a constant, is
Velocity potential for the uniform stream flow with velocity § = —U+4, where U is

constant and 7 is the unit vector in z-direction, past a stationary sphere of radius
a and centre at origin, for r > a is

Ucosf (r+ 1%).
Ucosf (r? + J}l
Ucosf (r? + %“3
Ucosf (r+ %i}.

Let X = Pla, b] be the linear space of all polynomials on [a, b]. Then which of
the following statements is not true?

X is dense in Cla, b] with ||.||,-norm, 1 < p < oo,
X is a Banach space with || . |[,- norm, 1 < p < oo.
X has a denumerable basis.

X is incomplete with || . ||e-norm.
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X is a Banach space with ||. ||,- norm, 1 < p < oo.

Let W = {(z,z,z) : * € R} be a subspace of the inner product space R* over R.
The orthogonal complement of W in R? is the plane

The integral surface of the partial differential equation z%p+y?q+ 2% =0, p = g—_j,

q= % which passes through the hyperbola xy =z 4+ y, 2z = 1 is

1 2 1
ztyt:=
1 1 1
sty t:=
2 1 1

1 1 2 .
Ty T
1 1, 2 _ «
Ty =0

The value of 390 x?dx + (zy + y*)dy, where C is the boundary of the region R
bounded by y = x and y = z? and is oriented in positive direction is

Let W = {(z,y,0) : z,y € H\]/-\/\}v)\% a i?élgltg;g)ﬁi{gzr.%% ]rInﬁ:‘. The cosets of W in R? are
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Let 1?2 be a ring with unity. An element a of R is called nilpotent if a" = 0 for
some positive integer n. An element a of R is called unipotent if and only if 1 —a
is nilpotent. Consider the following statements:

(I) In a commutative ring with unity, product of two unipotent elements is in-

vertible.
(II) In a ring with unity, every unipotent element is invertible.

Then

Which of the following statements is not true?

gifx) = m — 0, n = oo uniformly on R.

SIIL 1T >
Ba.lx)= converges uniformly on R.
2 + nx o
fulx) = ——— converges uniformly on R.
T

T

T
Uy (x) = — converges uniformly on [0, 1].
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gn(z) = ——— — 0, n = 0o uniformly on R.

n(1 + z2)

The value of the integral f(, 5= where C' is the anticlockwise circle |z —i] = 2 is

Which of the following statements is true for the product [, ., Xo with product
topology of a family {X, }.ea of topological spaces?

If each X,, is metrizable then ][, X is metrizable.
If each X, is normal then [],., X, is normal.
If each X,, is completely regular then ] .. X, is completely regular.

If each X, is locally connected then ], X, is locally connected.

If each X,, is normal then [ ., X, is normal.

Consider R with usual metric and a continuous map f : R — R then

J(A) is bounded for every bounded subset A of R.
[ is bounded.
fY(A) is compact for all compact subset A of R,

Image of f is an open subset of R.

[ is bounded.
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1, fxe[-n—2, —n)
fo(z) = ;
0, otherwise.

Let a = ffﬁm lim,, o0 fo(z)dz and 8 = lim,,_,o ffqm fu(z)dz. Then

Suppose f is an entire function with f(0) = 0 and u be the real part of f such
that |u(z, y)] <1 for all (z, y) € R Then the range of u is

For the minimal splitting field I of a polynomial f(z) of degree n over a field K.
Consider the following statements:

(I) F over K is a normal extension.
(II) n|[F : K].
(III) F over K is a separable extension.
Then
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Let X = C? with ||.[|; norm and Xy = {(z1, z3) € X : x3 = 0}. Define

g: Xo — Cby g(z) =z, z = (x;, 0). Consider the following statements:

(I) Every f € X' (dual space of X) is of the form f(z,, z2) = az + bxy for some
a, b e C.

(II) Hahn-Banach extensions of g are precisely of the form f(z) = xy + bxs,

r=(x, )€ X, |b| <1, beC,
Then

Which of the following statements is not true for a subset A of a metric space X
whose closure is A?

If X is totally bounded then A is totally bounded.
A is connected if and only if A is connected.

A is bounded if and only if A is bounded.
A is totally bounded if and only if A is totally bounded.

A is bounded if and only if A is bounded.

How many pairs of elements are there that generate

Dg = (a, bla" = b*> =1, ab=ba™")
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For each n € N, define z,, € C|0, 1] by
n’t, 0<t<l1/n
Tn(t) =
1/t, I/n<t<l

where C|0, 1] is endowed with sup-norm. Then which of the following is not true:

The sequence {x, }nen is uniformly bounded on [0, 1].
Each z,, is uniformly continuous on [0, 1].
The set {z,() : n € N} is bounded for each t € [0, 1].

"%ﬂim < n for all n.

The set {z,() : n € N} is bounded for each t € [0, 1].

The eigenvalues of the boundary value problem y"” + 3" + (1 4+ A)y = 0, y(0) = 0,
y(1) = 0 are

-3 4n?, neN.
3 +n’n% neN.
——f +n?n? neN.

S+n’neN.

Let (X, d) be a complete metric space. Then which of the following statements
holds true?
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If {F,} is a decreasing sequence of non-empty closed subsets of X then F' =
My Iy, is non-empty.

Every open subspace of X is complete.

If X is union of a sequence of its subsets then the closure of at least one set in
the sequence must have non-empty interior.

If X is union of a sequence of its subsets then the closure of at least one set in
the sequence must have non-empty interior.

Let V be the set of all polynomials over R. A linear transformation D : V — V' is
3
defined by D(f(z)) = @(I(m)] Then

If G = Zg ® Zoy ® Ly, then G is isomorphic to

dig D Lo® L.

Ly @ Loy B Liaso.
dis, D Liy7 B Liga.
deg D izg D Lags.

dis, D Liy7 B Liga.
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&z dz 0Oz
— —— —z=2xy

drxdy Odr Oy

18

e’ fily) +e?fo(z) +zy+y—z—1.
e’ fily) +eVfolz) —zy—y+z+1.
e Hy) + e falz) +ay+y—z—1.
e " fily) + e folz) —zy —y+ax+ 1.

e fily) +e'folz) —azy—y+a+1.

The function f : [0, 27| — S? defined by f(t) = €, where S is the unit circle, is

Define f on C by

0, =1

Let w and v denote the real and imaginary parts of f. Then at the origin

G
f(z)={ ddioe e

u, v do not satisfy the Cauchy Riemann equations but [ is differentiable.

u, v satisfy the Cauchy Riemann equations but f is not differentiable

f is differentiable and u, v satisfy the Cauchy Riemann equations.

f is not differentiable and u, v do not satisfy the Cauchy Riemann equations.
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Let V' be the set of all polynomials over R. Define W = {z" f(z) : f(z) € V},
n € N is fixed. Then which of the following statements is not true?

V is infinite dimensional over R.
The quotient space V//W is finite dimensional.

W is not a subspace of V.

V' has linearly independent set of m vectors for every m € N.

W is not a subspace of V.

Navier Stokes equation of motion for steady viscous incompressible {luid flow in
absence of body force is (where g, p, p, T and v are velocity, pressure, density,
vorticity, and kinematic coefficient of viscosity respectively)

V(33* — ) +g x5 =vV74.
V(37 +1L) - xT=vV74.

Let X = Cyg (the space of all real sequences having only finitely many non-zero
terms) with ||.||e-norm. Define P : X — X by

P(x)(2j — 1) = x(2j — 1) + j=(2j)
P(z)(25) =0
for x € X, j € N. Then which of the following statements is not true?
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P is linear and P? = P,
Range(P) is a closed subspace of X,
P is a continuous map.

www.FirstRanker.com

P is linear and P? = P.

The value of fc 2z ds, where C consists of the arc Cy of the parabola y = z* from
(0, 0) to (1, 1) followed by the line segment from (1, 1) to (0, 0) is

B
5v/5 + 2¢/2.

6
=
5\/Z; 4”\@_
/5 — 1
‘/56 + 2.
Bl 5—1
‘/Ei, +v2.
e}

For each integer n, define f,(z) =z +n,z € R and let G = {f, : n € Z}. Then

Suppose (¢ is an open connected subset of C containing 0 and f : G — C is
analytic such that f(0) =0 and |f(z) — 1| = 1 for all z € G. Then the range of f

I
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{0, 2}
{1+e?:0<8< 7}
{1+€“:0<0<2n}.

{0}

Consider the following statements:

Dimension of kinematic coefficient of viscosity is
(I) LT

(IT) same as dimension of stream function.

(I E2TL

(IV) same as dimension of stokes stream function.

Then

Consider a sequence {z,} defined by 0 < z; < 1 and 2,41 = 1 — /1 — 1y,

L1
n=1,2,---. Then —
:’E'n-

converges to

Which of the following statements about the outer measure m* on R is true?
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Every subset of R of zero outer measure is at most countable.
If B C R is unbounded, then m*B > (.

Every non empty closed subset F of R has m*FE > (.

There exists an open subset A C R such that m*A = 0.

In a metric space, the image of a Cauchy sequence under a continuous map is
a Cauchy sequence .

Fvery closed and bounded subset of a metric space is compact.
Every infinite subset of the closed unit ball B in R™ has a limit point in B.

In a metric space, every closed ball of positive radius is connected.

Every infinite subset of the closed unit ball B in R™ has a limit point in B.

There is a function f defined on R which is continuous on @@ (rational numbers)
and discontinuous on @' (irrational numbers).

Monotone convergence property is equivalent to completeness of R.

Bolzano-Weiestrass theorem is equivalent to completeness of R.

Cantor’s intersection property of R is equivalent to completeness of R

There is a function f defined on R which is continuous on @ (rational numbers)
and discontinuous on @ (irrational numbers).
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