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MA'II{EMATICS

Paper First

(Analvsis)

'ITrne : Three Hours

*e, rcho r,rr{ #ffiT;Y'"*r sT,,ft q{-.r} b
sf i; rlqr-r d I

Atternpt any- tvra i,arts of'each Unit. All qnestion s c?n"ry

,:qual rnarks.
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1. (ar) q{fd fu fi*rfufbf,-d,,t $k{Tfrfl e}-n*} t 
'
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Si"row that llre t-ollowing series is convergent
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t 2 I sn-zrsa

(q) em-H ft, fuqgfua rr*cre {0, o) st rfero oi t.n
ci-.r6rf,{t{r qfr t :

/ 6 ,2nt'li:st the converg$llce *f jo 
f *-r* 

dx, where m an)

rl rrre posit.ive intcgers.

(ir) rift 7(',r) sdl;>a elrE rel ?ifurimmt
nur f (x), [,r,{] q.{ w{} E >, d frq cR-.r-€ oflr

Tmrlril-r oitt{lRs ftT e, r{ fuq e1ft\ ft,-

n(i), t q( firm tt

If /(-r,l) is contirmous {br all .r ] a and r e I and

tp{"r) is boun,Jed and integrable for all ( > a in

[a"{] anrl F (r) = jlf {*,r1+(r)e is uniformly

converllorlt in I, then prove that 
"f 

(l) is continuous

in l.

(uNrT*"3)

a. (u) d ft-g.i} z1 H?dT ,: d Fffi't eIfr q-s' ffw tsT
a1 ffi6tu Erfl Efthq I

Find the equation cf * straiglit line joining two
points .r1 arrd ;2 "

(q) Erfi{{ fS '+"ot't il = -r3 - -1n,3 ETqTft'-tr t nqr nq-o

ftsdft"# qrc,t-i mt $ffi a}f*{q &-q6T fu 116

TTRTft$ +flE E I
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:1

,$

l'(x,v) =
l#, (*,y) * (o,o)
,Jx' + y'

(
I

(x,y) = (tt,o)

Show that the foliowing functioli is cc,,rrtir:uous 
-brrt

not differentiable at (il, 0) :

.ry;#--, (',Y) '- (o'o)
tlx' + 1t'l(',v) =

0 , ix,y)={0,t:)
(H) 3i'd{rd t-n,n} t m-ol;f -f (r) -x.i.r2 fr s$cs

a|fr snm -.frfts 
I

F'ind Irourier series of / ("r) = x + ,r2 in internal

(-n,n) -

red--z
(UNrr-2)

qYfe=i fu ,r * n[o,r] m+a [1,.* = f,,
If / is defined Uy /(* =x in [o,i], ttrlen show

that f e R[0,1] and Jjrr, =,i

(q) rfirTma f* {-r$ I j- 
'F d, Qt slfufl-{oT d ffiq q*r:i"r

qfrfu), wd rr Sr n wrffi?r' ffi € i

(A-7r) (A-71) P. T. O.

2. (a{) ER l,[0,11 q-d .f(x) =, fRr qftTrftH -$, n]

rrqrra='flc t n*,ri l-(r) = Il tt.,L)S(*)dx, l sr
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Slrorv that the ftlnction " = x3 -- 3''1'2 is harmonir.:

anci find corresponding analytic function with r as

its real Part.

(r:) tsrr q'\ft'{ni nqT"r{vt at sm ?ftflqq *t o' I oitq *
m1 mq{: 't 1, i eflr -i q qfhlt"B( atrdT t I

Find Mohius tra.nslbrmation which maps pr:ints 0' 1

and oo to-f l, i and - 1 rcspr:ctivrlY'

Eod-*q
(ufiil'r*-4)

($) R{q frfm h imit (trd' qqk d' ui{'F ffit
.il.q-fi qtr ft1c irila 6+ff '*

Prove that every ell''en sphere is atl open sc:t tn lt

metric space'

(q) qft ,, y,z -r., n\ ftr{{hl&( ''i'l ffra difraq 
'

(i) l, -,1 s i, - Yl+ [r'-'l
(ii) ll.l- lvll s l-, * ri

lf x, y,e € R , t'hen pl"ove the follorving :

(i) l, -'l n i'-'Yl+ [r -'i
(ii) ll,l: lyll s i, * yl

(ir) fu-€ fifffi ih '[ ffiq 'nl*r -cf,f '* 
t

Prove tlrat ,6 is not ;t ratirrnal number'

rq;r{*s
{r-rNIT--5}

(or) frrd atM fit' u'qm ryT fis riq-{ "cftm 
qrqlk

Bfts' 'r'qfr"q rror * t

[5] oD-275E

Pr<lvc tlrrrl eYcry countable denso metric space is

sc:ctlrtrl t:<lltntirble.

i11'1 ,..illi;1r1 (x,,1) nalr (Y,p) .lT q-fiq, t+qfuqi d

dr.I ./' : .X - > Y qtr tTiltr q;A', i} i qf? A c- )i,

x { qtr.{ t, -cq fii-d qtfut ft, f (4.),v r} til-+a

EI

Let (X,r/) and (Y,.p) be trvo rni:tric s1:'uc*s aud

./ : X + Y is a oontinuous function. tr1' A q; X is

compact in X, then prove tirat f tA) i:'; uctlnpa.ct'

in Y.

riTii dfu{ y = (o,t) eir qm d}flqq r/,x qt

iriqnrr *f6 ttqd, rFE'q /:X*+x qthrRa il

I (") = 1; HRr I sPTfsA ffi .f' dno B ie5

qq,.flqm qm ;Ifr t i

Let X: (0, l) and rl is a usual tnetric" A function

.f .:X->X isilefinedL'yI (') =*'Showthat"/is

cort t i tt ttrlus b trl. Itt-ttr.rrri l*:r, n ly cotrtirruol'ts'

(q)

(A-71)
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