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1. A binary operation on set A is a map 5. Let (X, T) be indiscrete topological

f: space. Then every net in X converges
(A) fromAtoA to:

(B) fromAtoAxA (A) Every pointin X

(C) fromAxAtoA (B) Only one point in X

(D) fromAtoN (©) A point ¥, £X

2. A binary relation in A is direct if it (D) None of the above

satisfies :
6. Anetisamap:

(A) aesA=a>a

(A) from directed set to the directed
(B) a>b,b>c=ax>c

set

(C) abeA=3PeAstp>a, p>b

(B) from directed set to the space

(D) All are correct
(C) space to space

3. Which of the following sets is not a (D) Al are correct

directed set ?
7. AnetfiseventuallyinY iff:

(A) N
(A) B is residual subset of A and
(B) R
© c f(B)cY
D) Z (B) B iscofinal

(C) Both residual and cofinal
4.  Let (A, =) beadirected set. Then

B < A isresidual of A iff :

(D) None of the above

(A) JageA st a>a; in A then B is cofinal of set A if for any :

(A) xeA JygBst y>x

aeB
(B) AcB (B) B=A
(C) A=B (C) xeA ygBst y<x
(D) None of the above (D) None of the above
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10.

11.

12.

Cluster point in a net is identified by
being :

(A)
(B)
(©)
(D)

Eventually in the neighbourhood
Frequently in the neighbourhood
Both eventually and frequently

Neither

eventually nor

frequently

A subset A of a topological space is
closed iff :

(A) No net in A converges to a point
X-A

(B)
©
(D)

No net in A converges to X
No net is convergent

Every net is convergent

Let (X, T) be a Hausdorff space. Then
every net in X converges :

(A)
(B)
©
(D)

On atmost one point
One more than one point
Only at two points

None of the above is correct

Let (X, T) be a topological space and

X is a cluster point of f if :

(A) Some subnet of f converges to x
(B) No subnet of f converges to x
(C) No such relation with a subnet
(D) None is correct

B030802T
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13.

14.

15.

16.

17.

A topological space (X, T) is compact
if:
(A)
(B)
©)
(D)

Let (X, T) be a topological space and

X has a cluster point
X has no cluster point
Xis closed

X is bounded

Y < X. Then Xy € X is limit point of

Yiff3anetin Y —{X} :
(A)
(B)
©
(D)
Anetisa:
(A) map
(B) set
©
(D)
Let F be a filter on X. Then:
(A)
(B)
©
(D)
Afilter F:

(A) hasFIP

(B) does not satisfy FIP
(©)
(D)

Converges to X
Convergesto Y
Converges to Yy # X

None is correct

relation
None of the above

deF
oeF
A, BeF then AuBeF

All are correct

is a filter net
None is correct
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18. A filter F is cofinite filter if : 22. Let A be a subset of X and F is a filter

(A) F contains subsets whose on X, is frequently in A iff .

e A =,
complement is finite (A) AnF=¢, VFeF

o (B) AnF=¢
(B) F contains finite subsets
(©) AnF=F
(C) Fisnot finite
(D) AnF=A
(D) ¢eF
23.  Let {f, :0€A} be a family of filters,
19. Let F; be a filter on X and F, is Then :

(A) Intersection is filter

(B) Union is filter

(A) Fyiscoarser (C) Both union and intersection are
filter

(D) None of the above

another filter such that i cF,. Then :

(B) Fyisfiner

(C) Filters are comparable

(D) All are correct 24. The ultrafilter :

(A) s existence
20. Afilter Fis ultrafilter if : (B) does not exists sometimes

(A) Fis larger (C) isunique

(B) Fis largest (D) None of the above
i

(C) Fis not filter 25.  The ultrafilter has a :
(D) None of the above (A) Base
(B) No base
21. LetFbeafilteron Xand Ac X Then (C) Does not satisfy FIP
F is said to be eventually in A if : (D) None is correct
(A) Ag¢F 26. Anexample of product space is :
(B) AecF (A) ReallineR
C) A=F B) RxR
(C) Complex plane
D) A=9¢ (D) Set of integers Z
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27. Let (X{, T}) and (X,, T,) are two

topological

spaces and

Then :

(A)
(B)
(©)
(D)

28. Let

B is product topology

B is base of a product topology
B is not a topology

All are correct

X, T) and (Y, U) be two

topological spaces. Then a map is

projection map if :

(A)
(B)
(©)
(D)

T 1 X>XXY
Ty 1 XXY > X
Ty 1 XXY > XXY

All are correct

29. Every projection map m, on the

product space X X Y is :

(A)
(B)
(©)
(D)

Continuous map
Not continuous map
Differentiable map
Smooth map

30. Product space of two connected spaces
Xy, Ty) and (X5, Ty) isac:

(A)
(B)
(©)

(D)

B030802T

Connected space
Not connected space
Sometimes  connected  and
sometimes not connected

None of the above is correct

(6)

31.

32.

33.

Product space of two compact spaces
(Xl’ Tl) and (Xz, T2) IS :

(A)
(B)
(©)
(D)

Not compact
Compact
Non-connected

Connected space

Let (X, Tp) and (X5, T,) be two

Hausdorff space. Then the product

space is :

(A)
(B)
(©)
(D)

Hausdorff space
Ty space
To space

All are correct

The product of two second countable

spaces is :

(A)
(B)
(©)

(D)

Second countable space

First countable space

Both first and second countable
space

All are correct

A subset of R is compact iff it is

closed and bounded, is the statement

of :
(A)
(B)
(©)
(D)

Heine Borel theorem
Tychonoff theorem
Urysohn Lemma

None of the above
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35.

36.

37.

38.

The correct statement is :

(A) Every topological space is

metrizable
(B)

Every metric space is topological
space

(©)
(D)

No metric space is a topology

No topology is metric space

The product of finitely many compact
spaces is :

(A)
(B)
(©)
(D)

Let X be a non-empty set and B is a

Compact space
Open set
Null set

None of the above

basis of topological space (X, T). Then
Tisequal to:

(A) Collection of all intersections of
elements of B

(B) The collection of all unions of
elements of B

The

elements of B

collection of all sum

(©)

None of the above

(D)

The projection map m, : X xY = X is
a closed map if :

(A)
(B)
(©)
(D)

X is compact

Y is compact
Both X and Y are T, spaces

X is discrete

B030802T
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39.

40.

41.

42.

The product space mX; is Hausdorff
space if :

(A)

(B)

(©)
(D)

At least are of X; is Hausdorff
Each X; is T,

The index set is finite
Projection map is closed

When are the Box topology and the
product topology equal ?

(A)
(B)
(©)
(D)

When the index is finite
When the index is infinite

Never equal

When all spaces are T

Let the projection
RxR—R. Then the image of the
set:

map «

A={(xy):xy=1}
is:
(A) R
(B) [0, )
(C) Rx{0}
(D) {1}

Let X be a compact space and Y is a
Hausdorff space. Then any surjective
continuous map f: X —>Y Iis:

(A)
(B)
(©)
(D)

A quotient map
A homeomorphism
An open map

Not necessarily a quotient map

Set-B



43.

44,

45,

46.

The product of uncountably many
[0, 1] copies is :

(A) No compact

(B) Compact

(C) Metrizable

(D) Discrete

The product space X x Y, aset U x V

is closed if and only if :

(A) Uisclosed in X and V is closed
inY

(B) U isopenandV isclosed

(C) UorVisempty

(D) U xV isawhole space

Let X=R" be a product of countably
many copies of R under the product
topology X is :

(A) Not first countable

(B) Second countable

(C) Non connected

(D) Locally compact

Let X and Y be locally compact, their
product X x Y is locally compact is
true for :

(A)
(B)
©
(D)

Only finite products
Any arbitrary product
Only if the index is countable

Only if XAY are discrete

B030802T

(8)

47.

48.

49.

Let (X, T) and (Y, U) are two
topological space. Then which of the
following is true if X x Y is first
countable ?

(A) Both X and Y are first countable
(B) XandY must be metrizable

(©) X and Y must be second
countable

Only one of them
countable

is first

(D)
The Tychonoff theorem fails for :
(A)
(B)

(©)
(D)

Box topology
Discrete topology
Product topology
None of the above

The product space HXi is to be 2nd
i=1
countable. Then which of the

following is a required condition ?

(A) Each X is 2nd countable

(B) Each X; is 2nd countable and
product is finite

(C) Each X; is 2nd countable is
index set is almost countable

(D) Each X; is Hausdorff

Let m i XxY > X and

T, :XxY =Y are projection maps.
Then:

(A)
(B)
(©)
(D)

Ty IS continuous
Ty IS continuous

both 7y and m, are continuous
All are correct
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51.

52.

53.

54,

A topological space (X, T) is compact
if
(A)
(B)
(©)

X=R

X is not finite
Every cover finite
subcover

provides

(D)

Every open cover is reducible to
finite subcover

Which of the following is not correct ?

(A) Every indiscrete space is
compact

(B) Every infinite subset of discrete
space is compact

(C) Every topological space X is
compact if X is finite

(D) Discrete topology on a finite set

IS compact

Which of the following is correct
statement ?

(A)
(B)
©)

Every topology is compact

No topology is compact

A topology on finite set is
compact

None of the above

(D)
A collection of subsets of F has FIP if :

(A)

Every sub-collection of F is

finite

(B) Every finite sub-collection has
finite intersection

(C) Every sub-collection has infinite
intersection

(D) None of the above is correct

B030802T
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55.

56.

S7.

58.

According to Heine Borel theorem :

(A) A closed subset of R is compact

(B) A bounded subset of R is
compact

(C) A closed and bounded subset of
R is compact

(D) All of the above

Lindeloff space is a space in which :
(A) Every open cover is reducible to
finite subcover

(B) A cover of the space has no
finite subcover

(C) Every open cover is reducible to
a countable subcover

None of the above

(D)

A topological space (X, T) is locally
compact if :

(A) Itis not compact

(B) Itis locally bounded

(C) Itis Lindeloff space

(D) Let xe X if the closure and any

closure of neighbourhood of X is
compact

Balzano Weirstrass theorem says :
(A) A closed subset of R has a limit

point

(B) A bounded subset of R has a no-
limit point

(C) A closed and bounded infinite
set of R has a limit point

(D) None of the above

Set-B



59. A topological space (X, T) has B.W.P.

if:

(A) Every open cover has finite
subcover

(B) A closed and bounded infinite
set has a limit point

(C) Every cover if X has countable
subcover

(D) All of the above

60. A topological space is countably
compact if :
(A) Every cover provides finite

(B)

(©)

(D)

subcover

Every countable cover provides
finite subcover
Every cover of the space
provides countable cover

None of the above

61. An example of locally compact space

which is not a compact is :

(A)
(B)
(©)
(D)

B030802T

Discrete space of R
Discrete space on a finite set
Every indiscrete space

None of the above

(10)

62.

63.

64.

65.

A topological space (X, T) s

sequentially compact if :

(A) Every sequence in (X, T) is
convergent

(B) Every sequences has convergent

subsequence

(®)

(D)

Countably compact space

None of the above

A closed subset of compact space is :
(A)
(B)
©
(D)

Not compact
Compact
Unbounded

All of the above

A cofinite topological space is :
(A)
(B)
©
(D)

Compact
Not compact
Connected

None of the above

Finite intersection property is :

(A) Intersection of two subsets is
non empty in the family of
collections

(B) Intersection of finite
subcollection is finite set

(C) Both (A) and (B)

(D) None of the above

Set-B



66.

67.

68.

69.

70.

71.

B030802T

A compact Hausdorff space is : 72.

(A) Normal

(B) Completely normal
(C) Not normal

(D) All are correct

In E-netthe E is :

(A) Positive real 73.

(B) Negative real
(C) Any real number
(D) None of the above

A compact Hausdorff space is :

(A) Regular
(B) Normal
(C) Completely normal 74.

(D) All are correct

Continuous image of compact set is :
(A) Compact

(B) Closed

(C) Connected

(D) Not connected

Compactness is :

75.

(A) Topological properly
(B) Not topological properly
(C) Not hereditary

(D) None of the above

The closed interval [0, 1] is :
(A) Compact

(B) Connected

(C) Both connected

(D) All are correct

(11)

A topological subspace is compact if it
IS:

(A) Closed

(B) Bounded

(C) Closed and bounded

(D) None of the above

A sequentially compact metric space

has :

(A) BWP
Property)

(B) Compact

(C) Not compact

(D) None of the above

(Bulzano  Weirstrass

A space is Lindeloff space if :

(A) Every open cover has finite
subcover

(B) Every countable cover has finite
subcover

(C) Every cover is reducible to

countable subcover

(D) All are correct

Which of the following is incorrect in

X, T)?

(A) A subset a compact space X is
compact

(B) Continuous image of a compact
set is compact

(C) IfX=RandT is usual topology
then A = (0, 1) is compact

(D) Closed subset and compact space
is compact

Set-B



76. If (X, T) is a topological space and A
is said to be disconnected subset of X
if 3GandH T such that :

(A) ANG,ANH=¢}
B) (ANG)NANH)=d
©C) Axx(ANG)UANH)
(D) None of the above

77. Let A= [0, 1]. Then thissetis:
(A) Disconnected set
(B) Totally disconnected set
(C) Connected set
(D) None of the above

78. Let f(x):%x where f:R >R isa
map. Then fis:

(A) Contraction map
(B) Magnification
(C) Many one map
(D) Into map

79. Let f,(x)=x" where xe[0,1] and

n=1,2 3,...lim f,(x)=g(x). Then
N—>o0
g(x) is:
(A) Continuous
(B) Discontinuous
(C) Pointwise convergent
(D) Unfirmly convergent
B030802T

(12)

80.

81.

82.

83.

A totally disconnected space is :
(A)
(B)
(©)
(D)

T, space

Not T, space
Not separation
Not T, space

A set S is maximal connected set, if :
(A) A is connected set and largest
one

(B) A isconnected and A= X
(®)

(D)
A path on the topological space (X, T)

A is connected set
None of the above

isa:
(A)
(B)

Map

A continuous map f:1—>X
where | =[a, b] and a,b e X

(C) A continuous map f :[0, 1] — X

and a,be X suchthat f(0)=a,

f()=b

(D) None of the above

A topological space (X, T) is locally
connected if :

(A) Itis connected space

B) If all connected open
neighbourhoods of a point forms
of a basic

<o If all connected open
neighbourhood forms a
countable local base

(D) None of the above

Set-B



84.

85.

86.

87.

B030802T

In Discrete space (X, T) on X is : 88.

(A) Connected space
(B) Locally connected
(C) Connected as well as locally

connected

(D) All are correct 89.

A space (X, T) is arcwise connected if :

(A) For any two points x,yeX
there is a path

(B) Locally connected

(C) Not connected space

(D) None of the above

Two sets A and B are separated set if :
(A) AnB=¢

(B) AnB=¢

(C) AnB=¢

(D) ANB =¢ and ANB =0

The topological space T ={¢, X,{a,

c}{b}} on X ={a, b}is:

(A) Connected

91.

(B) Disconnected
(C) Not locally connected

(D) Locally connected

(13)

90.

Two sets A and B are not separated if :
(A) A=(2,3)&B=(3,4)

(B) A=(2,3),B=(4,5)

(C) A=(3,4)andB=1[4,5]

(D) None of the above

If X is a topological space, which of

the following is incorrect ?

(A) Interaction of non empty class of
connected subspace of X is non
empty

(B) The components of totally
disconnected space are points

(C) Each component of locally
connected space is closed

(D) Every compact Hausdorff space

is normal

The discrete topology is :
(A) Connected

(B) Not connected

(C) Locally connected
(D) None of the above

A Banach space is :

(A) Locally connected
(B) Connected
(C) Path connected

(D) All are correct
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92.
(A)
(B)
(©)
(D)
93.
(A)
(B)
(©)

(D)

94,

A component of a topological space is :

Open
Closed
Neither open nor closed

Both open as well as closed

The closed internal [a, b] is :

Connected set

Disconnected

Neither connected nor
disconnected
Connected as well as

disconnected

Let (X, T) be a discrete topological

space then it is disconnect if it has :

(A)
(B)
(©)
(D)

95.

Single element
At least 2 elements
Empty set

None of the above

Let (X, T') is finer topology than

(X, T) and (X, T) is disconnected.

Then (X, T") is:

(A)
(B)
(©)
(D)

B030802T

Connected
Disconnected
Locally connected

Path connected

(14)

96.

97.

98.

99.

100.

Subset of a real line is connected if :

(A)
(B)

(©)
(D)

It is an interval

It is union of two disjoint
intervals

Set of rationals

Set of integers

Let (X, T) be a topological space and

A < X is disconnected iff it is :

(A)
(B)
(©)
(D)

Union of two separated sets
Intersection of two separated sets
Disconnected set

Above all are correct

Let Y is a connected set is (X, T).

Then the closure of Y in Y is :

(A)
(B)
(©)
(D)

Disconnected set
Connected set
Locally disconnected
None of the above

Connectedness is a :

(A)
(B)
(©)
(D)
Let
a.

(A)
(B)
(©)
(D)

Topological property

Not topological property
Never topological property
None is correct

f :1 — X be a path. Then f(I) is

Connected set
Disconnected set
Regular set

All are correct

Set-B
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10.

11.

12.

Impt.

Four alternative answers are mentioned for
each question as—A, B, C & D in the
booklet. The candidate has to choose the
correct answer and mark the same in the
OMR Answer-Sheet as per the direction :

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

Each question carries equal marks. Marks
will be awarded according to the number of
correct answers you have.

All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified in
the answer sheet will not be considered
valid.

Before writing anything on the OMR
Answer Sheet, all the instructions given in it
should be read carefully.

After the completion of the examination
candidates should leave the examination hall
only after providing their OMR Answer
Sheet to the invigilator. Candidate can carry
their Question Booklet.

There will be no negative marking.

Rough work, if any, should be done on the
blank pages provided for the purpose in the
bookilet.

To bring and use of log-book, calculator,
pager and cellular phone in examination hall
is prohibited.

In case of any difference found in English
and Hindi version of the question, the
English version of the question will be held
authentic.

> On opening the question booklet, first check that all
the pages of the question booklet are printed properly.
If there is any discrepancy in the question Booklet,
then after showing it to the invigilator, get another
question Booklet of the same series.
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