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1) All questions are compulsory.
2) Attempt Q.l lvithin lirst 30 mirutes.
3) Each MCQ type question is followed by four plausible alternatives, Tick (y' ) the corect

4) Answer to question 1 should be written in the quesiion paper and submit to the Jr.
Supe ,,isoi.

5) If you tick more than one opiion it will not be evaluated
6) Figures to the right indicate full marks
7) Use Blue ball pen only.

Seat Do-

s ? 4+r..'i - A.

Q.l Tickthe correct answers. Marl(S Bloom' CO

s Level

i) Which one ofthe lollowing is a metric on R? 02 L3 COI

e1 a(x,.y)=lxa' 1,a01 B) d(jr, /)=ljr'7-/'l

I d(x, y) - maca12*,r) D) d(r, y)=min(x,27)

ii) Consider lie fouowing two slatem€nts
Il Atu:rrry unio. ofope r set is ooen.
ID A$itraty intersection ofoper set is open. Then 02 L2 CO2

A) only I is t1ue, B) only I1 is true ,

C) both I and tl are trre , D) both I and II arE false.
iii) Which one offie following set is not connected jnR ?

A) t0,21, B))t0,21u11,31, 02 L2 co3
c) 10,21 !-r i3,41, D) AllA,B,c.

Page 1of4



.T
,I

rO A subset A of Rd is toially bounded if and only ifA contains

A) finite number ofpoints, B) infinite number ofpoints, 02 Lr CO4
C) only one poiot D) At most two point.

v) Closed Subset ofcomplete metric space is 02 L: CO4

A) compact, B) complete, C) connected, D) totally bounded.

vi) IfT is a contraction on M then which one ofthe following is 02 L1 CO4

corlect?

s4
A\p(T.T t <:- ptx.))\ B)ptT,-7,)<-pt\.y\.

122C\o(7,.T.\ |o(x.t\. D)p(7..T.)' 
7 

p(r.t).

tii) A meaic spa"e <4P>is 
"uid 

to b" 
"ompact 

if it is

A) complete and totally bounded, B) complete and bounrieil, 02 L2 CO5

C) open and bonqded, D) open and totally bounded.

viii) Consider the lollowing ttr'o statements

I) A function continuous on a compact domain is 02 Lz CO5
unifomly continuous.

) A function continuous on a connected domain is not

unifomly contitruous.

A) o"ly I is tue, B) only II is true ,

C) both I alrd II are true , D) both I and II are false

i*) Consider the follorriry fl{o statements

l) The continuous image ofcompact set is compact. 02 Lz CO5lD The conlinuous inage ofcomplete ser is compact

A) only I is hue, B) only II is true ,

C) both I and U are fi ue , D) boil I and II are false

x) Every sequence of points in a metric space M has a subsequence 02 Lr Co5

converging to appoint in M then M is

A) compact B) complete C) connected D) totally bounded
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S ec$ ...cr- .6
Q.2 Attempt any tiyo of the following. Marl$ Bloom's CO

Level

a) In a metric space show that iimit ofa sequence is unique. 06 L4 CO1

b) If p and o' 2re tlvo metrics definedonMthen showthat 06 Lr COl
p+o is also a metric spaceon M.

c) Let < M, p > be a metric space, ae Mand f, g be real valued 06 L3 COl
tunctions defined on M. If limr-o /(r):L and lim,-a g(r):N
then sho\i/ that lim,-acf(r) g(,r)) = ,N

Q.3 Artempl atr) two of the followirg.

a) Defne all open set. Show that in any m€tric space every open ball 0'/ L4 CO2

is an open set,

b) Define lim it po int of a set. Show that finite union of closed sets is 07 La CO2

closed.

c) Show that -r' is continuous iffinve$e image ofa closed sel is 0'7 L3 CO2

closed.

Q.J {rtempt en} t}ro of llle following.

s) Define connected set. O7 b CO3
Let f : M\ + M,be a contlnuous functio11.

If Mr is connected then show that/(Mr)is also connected.

b) lf AeM is totally bounded set then show that A is bounded. 07 L: CO3,

c) Give an example ofan infinite subset of /'zwhich is bounded but 07 L3 CO3

not iotally bounded.

Q.s

a) Deflne 04 L1 CO4
I) Complete metric space.

II) ContractionOpemtor.
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b)

D

ii)

Attempt any two ofthe fouowirg.

Prove that lRn is complete.

Lel < M, p > be a compiete metric space. for each ll e 1, and

-4, is a closedboundedsubsetof Msuchthat

a)4 ) F,....- F,)... b)didm F, - > 0 as n > @

rhenshowlharf l/i conta-nse\dcll) onepoinl.

lf TisafunctionT:[0,]l+[0,1] and if there exists areal numbern

with O <n < lruchtlat t' <a wheie T' is derivativeof T,

prove that T is contmction on t0,11.

Attempt any two of the following.

If the mehic space M has Heine-Borel property, then show that M

is compact,

Let <M1, p1> be a compact metric space if/is continuous flrnction

from M1 into a metric space <M2, p2> then show that/ is

uniformly continuous on M1.

Letlbe a continuous function from a compactmetric space M1 into

Mr.Show that/(M, is compact. AIso show that any finite subset

of every metric space is compact,

c04

c04

Q.6

08iii)

10

Lr

L.

La

L3

cC)4

co5

co5

co5

4

b)

o

l0

10
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