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KB-480 Seat No.

B. Sc. (Sem. V) Examination
OctoberAtiovember - 2017

Mathcmatics : C'CMATH-502
(Mathematical Analysis-I )

Time : 3 Hoursl [Total Marks : 70

Instructions : (l) All questions are compulsory.

(2) Figures to the right indicate the marks

of corrcspon ding questions.

(a) Show that the cquation p: = 2 is not satisfied

by any ralional p.

(b) State and prove : Archimedetm property.

(c) Prove : If z,wef.; then lz+wl <lzl +lwl .

OR

Show that for any cut cr on Q; cr+0*=c.
State and prove : Schwarz's inequatity.

iff lr-aFr; where FeIR^.
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(c) If A, 6 e /Rt ; then find out d e R( s.t. :

F -al=zlr -nl
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2 (a) l\ove : lhe union of a countable family of 5.

countable sets is a countable set.

(b) Define metric space. 5

For;r..yelR; define d(r.y)=lr'-1,2 l unO

d'(r.y)=1,-zyl.
Dctermine. tbr each of these, whether it is a

metric or not.

(c) Let X be a metric space. 4

Prove : A subset E of X is an opcn set in X

iff E" is a closed set in X.

OR

2 (a) lot E* 0; EcR and E is boundcd above. 5

'l hen prove : .v e E .

(b) Prove : Compact subsets of metric spaces are 5

closed.

(c) Show that Cantor sct is a perfect set. 4

3 (a) Prove : lf X be a metric space and if p is a 5

limit point of a susbet I of X; then there is a

r , ,., F.r lim p,r=psequencc lPn j | .... tr-)@

(b) Prove : lf X is a Compact metric space and if 5

rt.
lnn 1 is a Cauchy sequenc€ in X; then sequence

r1
{ P, } convcrges to some point of X.
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(c) Prove : If PeR+ and c'elR; then

_c
lim " =0.
''* (t + p)n

OR
(a) State and prove : Cauchy criterian for a series.

sr I fconerges,,f P>lft) Plove . > _={""'- u np l diverges, tf p<l'
(c) State and prove : Cauchy's root test.

Attempt any two :

(l) Show that Q is dense in R.
(2) Show that every ncighborhood of a point in a

metric space is an open set.

(3) Shorv that lm 6 =1.
,? -)@
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Attempt any two :

(l) Show that O* is a cut on Q. 5

Q) Show that closed balls are convex set in iRr. 5

(3) Discuss the convergence of a power series 4
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