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SECTION _A

Allrhe first4 queslions arecomPulsory' They carry 1 markeach

1. ltiiscontinuouson[a,b],lhenils ndefiniie integral s an antiderivative oif True

2. Give an example ofasequenceofconlinuoustunctons such lh:al lhe limitflnction i
snolconiinuous.

3. Dellnelhe boundary poini o1a set A nametricspaceX '

4 Give an examp e of an lnfinite class of closed sets wlrose union is not closed
(1x4:4)

SECT]ON_B

Answerany Squestionsirom arnong lhe questions5 to l4 These quesl ons carry

5. lf l e R la, bl and ir (PJ is any sequence oi tagged padillons oi [a b] such lhat' ..

lPn | -+ 0, prove that il= limn S (i, Pn).

6. lli is continuous on la, bl, a < b, showihatthere exists c € [a, b]such that we

have Jt= (c)(b-a).
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7. Applying lhe fundamental theorem show thal ihere does nol exisl a continuolsly

diiierenliable function I on [0 2]such thall(o)= 1' l(2)=4, and l'(x) < 2ior

L l'Ian is a- aoco - lely co_ve'gen1 ser es lhe' srow ll'al lhe ser'es sa_sir 
"

is abso ulelVand uniformly converqent

n' r- 
conueroe" unilorrtv onq. P.ove rh.tthe seo-a_cF (lrl del _ed byll(xl = nr,1

lhe nterva [1,2].

10. Prove thal every discreie metric space iscomplete

1 1 . Let X be a melr c space and let A be a subsel ol X lJ x is a mil polni ot A, show

thal each open sphere centeredon x conlains inllnitely rnanv d siincl poinis ot A'

1 2. Show lhai in any metric space, each open sphere is an open sel .

13. Show lhat the iniersection ol two iopo oqies on a nonempty sei X is also a

14. Prove or dlsprove: ll X is a topological space which is riot discrete' then no

subspace ofx is discrete. (2x8=16)

SECTION-C

Answerany 4queslionslrom amonglhe quesuons 15io20. These questions carry

1 5. ll f : Ia, bl + IR is continuous on Ia, bl, show lhal f e R la, bl

16. Slale and prove anecessarycondilionforafunclion l: la, bl-+ Rlo be in RIa, bl'

using the same showlhatlhe Dlrichletfunction is not Biemann inlegrable

17. Lei (^, oe r saque_ce o' .onlrn-o-s 'uncl ons o dselA - q'rdsuoooselhal

rln)dnve qPs uni'o'n\ or Ato a'unclo" i:A ' R Show l'tarl isco'rinLo is

18. Let X be a metric space. Show that a subsei F ol X is closed if and ony if its

complement F is open.
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1 9. Give an exarnple of a sel in a topologicaL space which i

a) is both open and closed

b) is neilheropen norclosed

c) conta ns a point which is noi a lirnil poinl of the set

d) contains no pointwhlch is noia liml polniolthe set.

20. Lel X be atopologica space and A an arbitrary subset of X Showthai

A = {x: each neighborhood ofx intersecls A}. (4:G16)

SECTION D

Aiswerany 2quesiionslrom arnong lhe questions21io24 These questions carry

21 . Stale and prove ihe fundamenla theorem of calculus. (second fom)

22. State and prove the Cauchy criteion lor unitom convergence

23. State and prove lhe Baire's iheorem

24. a) Let X and Y be topological spaces and I a mapping of x into Y When do you

il) open

lii) ahomeomomhism ?

b) Lel X be an iilinite set. Showthat

T= {l.J s XrU= Z orx\u lsfiniteJ isatopologvon X (6'2'12t


