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1) All questions are compulsory.

2) Attempt Q.1 within first 30 minutes.

3) Each MCQ type question has four choices out of which only one is correct.

4) Tick mark (V' ) the correct alternative which should be answered in question paper
itself and submit to the Jr. Supervisor.

5) If you tick more than one option, then it will.not be evaluated.

6) Figures to the right indicate full marks.

7) Use Blue ball pen only.

Q.1 Tick the correct option. Marks Bloom’s CO
Level
i. LetX be finite set and T = {@} U {A € X, A€ s finite set} ,then this 02 L, Col
topology coincides with -
A) Discrete topology B) Indiscrete topology
O X D)o
ii. Inany topological space (X, 1), @ and X are always . 02 L COl1
A)Closed B) Open
C)Closed and open D)Neither open nor closed
iii. IfA € X, then boundary of A i. e. b(A) is always 4 02 L, CO2
A)Closed B) Open
C)Closed and open D)Neither open nor closed
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iv.

vi.

Vil.

viii.

ix.

In a topological space (X, 7), consider the following statements

I) A set is open iff it is neighborhood of each of its points.

I) Intersection of two neighborhoods of x is again a neighborhood
of x ,where x € X.

A) Only I is true B) Only II is true

C) Both I and II are true D) Bgth I and I1 are false.
Let (X, 7;) and (Y, 7) be two topological spaces. The mapping
f:X =Y is continuous iff

A) Image of every open set is open.

B) Image of every closed set is open.

C) Inverse image of every open set is open.

D) Inverse image of every closed set is open.

Let (X, 71) and (Y, 7;) be two topological spaces. The mapping
fiX =Y is continuous iff

Afle@] € c[f(A)] ,vAcx

B) c'[f(A)] € f[c(4)] .VACSX

Of(4) Sc'lf(4)]  ,vAcx .

D) c*[f(A)] € f(A) ,VAC X

Let (X, 7) be any topological space. If every subspace of (X, 7) has
a property same as that of its space(X, 7), then that property is

called as _

A)Finite Intersection Property B)Topological Property
C)Hereditary Property . D)None

If a subset £ of real line R is connected, then E isalways
A)a union of two disjoint intervals B)an interval

C) a singleton set D)an empty set.

If (X, 7) is a Ty~ space, then closure of distinct points of X are
always -
A)ldentical B)Equal to @ C)Distinct D)equal to X

If (X, T) is a discrete topological space with |X| > 2 ,then this space
is .
A) Ty- space B)Ti-space  C)T,- space D)AIl of these.
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Marks Bloom’s CO

Level
Q2 a) Lett; ={@,R}U{L,:a € R} ,whereL, = {x ER:x < a}, 10 L4 COl1
and 7, = {@, R} U{R,:a € R} ,where R, = {x € R:x > a},
then show that 7; and 7, are topologies on R ,where R is the set of
real numbers. -
OR
a) Define derived set. Also if X={aq, b, ¢} 10 Ls COl
and 7 = {0, X, {a}, {b}, {a, b}},then find d ({a, b}).
Q.3 a) Define basis. 10 Ls CO2
Let X= {ab,c}, T = {8, X,{a}, {b, c},{a,c},{c} {a}}.
Then which of the following subfamilies form basis? Also mention
the valid reason for each subfamily.
B, = {{a}, (b}, {c}},
BZ = {{a}a {bv C}r {C}},
B; = {{a},{b}},
B4 = ,{{a}l {a, b}- {b},{C}}
OR
a) Let (X, 1) be a topological space and let Y be a non-empty subset 10 Ly coz2
of X. If t* = {G NY:G € 7}, then show that T* is topology on Y.
Also show that the set F* is closed in Y if and only if there exist a
set F closed in X such that F* = F nY.
Q.4 a) Define the following: 03 L CO3
i) Open mapping
ii) Closed mapping
iii) Homeomorphism
b) Let(X,7y)and (Y, 1;) be two topological spaces. Then prove that 07 L4 CO3
f:X =Y is continuous iff inverse image of every 7,-open set is ;-
open set.
OR
b) If(X,7t)and (X", ") are two topological spaces, then prove that a 07 L CO3

mapping f: X — X" is closed if and only if ¢*[f(4)] € f[c(A4)].
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Q.5

Q.6

a)

b)

Let E be a subset of subspace (¥, 7*) of a topological space (X, ),
then prove that E is * connected if and only if E is T connected.
OR

State and prove Heine-Borel Theorem.
Solve any THREE

i} Prove that every closed subset of a compact topological space is
compact.

if) Show that the usual topological space (R, 7,,) is not compact.

iii) Prove that the two closed subsets A and B of a topological
space (X, 7) are separated, if they are disjoint.

iv) If every two points of the set E are contained in some connected
subset of E, then prove that E is connected.
Attempt any FIVE

Show that the usual topological space (R, 1,,) is T,- space.

Show that the property of space being 7;- space is preserved under
one-to-one, onto and open maps.
Prove that a topological space (X,1) is T;- space if and only if
every finite subset of X is closed.
Prove that every continuous mapping of a compact space into a

Hausdorff space is closed mapping.

Prove that being T>- space is a hereditary property.

Let (X, 1) be any topological space. If any two disjoint compact
subsets of X can be separated by disjoint open sets, then prove that
(X,7) isa T,- space -

PrTTT
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