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Term End Examination ,2019-20
MATHEMATICS

Paper-l

Time: Three Hours I Maximum Marks: 501

+d , glfr swl d so-q Afug I grfr s{-i d 0r-6 s{rq t I

Note : Answer all questions. All questions carry equal marks.

l.grt/ Unit-l
t. (a) qyrf{q fu d *mi fr t oq t o-q go M Ne-or sfts{ur o-{fr d, d frf a}M or

Tqrs? erfts{q oror t oN Erfr oir ft} Eq qrq of otri oTft-fl{ur o-{dr t I

Shorv that the product of two convergent series converges and to the right value, if at least
one of the two series converges absolutely.

(b) Eqrf{q fu q-a-q f @,y) = Lo ff @,i + (0,0) 0, (x, y) = (0,0) Hrd e-tq of yrd d
s-gE =rfr o-gor tlslT F... (0, 0) + F.* (0, 0)

Shorv that the function f (r,y): I" 29lP (r, r) + (o,o) 0 ,(x,y) = (0,0)/rU x.2+y2 \"').t

Does not satisfy the condition of schlvarg's theoranr and F,r (0,0) + F..(0,0) .

31enxr/oR

(a) sel=T f(x):xcosx,-z <x < " d fuq q-;$q{ ffi gro Olfrqt
Find fourier's series of the function f(x)= x cosx, -z < x < Tt

(b) SFRIEI (-l,l)i qrq-O rDFt=I f 1x)d fat q-:Fw +hft ctud qflfuq rtrdflxy=a-a2

Find the fourier series for the periodic function f (x) at inten'al (-l,l), Where f(x):a-t

$Er,r{ / Unit-2

2.(a)uR f: [a,b]->R{ qftc-{ s-il{ t, d fu€ dffiq fo 1r,ryd frrfr fflTrs{ p d fuq LG,f )den
U(P,f)'tft q{Ffd fr{n I

If f: [a,bl -> R is bounded then prove that for ant'Partition p of Ia,bl, L(P,f ) and U(P,I) are
bounded.

(b) fu€ qfifrq e-+o. scro q-il{ of qn sqro-o-ftq *or t'r
Prove that every continuous function is Riemann intergrahle.

3lqq,/ oR

(a) fu€ qnfrq fr HrlfiEr I: C_"*.;r, erqsrft * r

prove that the integral tl A*r_.ry' tliverges.
qft I a l. l,d fu€ o1frq

iJ=#n4 dr: zsln.ra

Of I a lcl, then prove that

f 7T l0g( I +a(.osr) .,... _.......1
Jo ,.^, cl\- ,/Ts I ll ft

E-fiTi /uNtr - ltr

3. (a)Rrq o1frq fu B5_q, ftn-d pft{ zr,Zr,Zrt o-r dqcn t/z lZr+Zr+zr}tr



4.

Prove that the centroid of the triangle rvhose I'ertices are Zt,Zz nnd Zt is

ll3 (zizz+z).
(b)fu€ a1fuq fo u-ac u:*'- 3xy2+ 3x2y-3y2+l anqrqrs trfi-rrq d $-gE- o-ror t

Tirrd frTeko q-olq s*v rfr gro otfuq t

Prove that the function u=*3- 3xy2 + 3x2y-3y2+l Satisfies Laplace's equation
and detremine corresponding analytic function u*v.

erero/oR
(a)Rrq qnfuq qd6 +k{fl svt<rr'I Td dql s{d tsr d gf, clsr H{d tsr n

qhfrfud o-sor t r

Prove that every lVlobius transformation maps circles or straight lines
into circles or Stanght lines.

(b)fu{ dfrq Etds wT<rqq d qrter ffi6 3l;rilIrd eIqft{do *or t t

Prove that Cross-ratios are invariant under a bilinear transformation.
{o-d /uNrr - rv

(a)Rrq dfuq e-d6 frqd .i-iln so frft-ffi qE..I-q etor t t

Prove that each Open sphare is an open set.
(b) fu€ o1fuq qlrd (x,d) g6 Wf (ft6 lgqfu t npn (y,x) {fi-o qqfu (x,d) or vo

sq sqfu t a-e y Wf d.n qR oltr d-{d qR y rgf, s5-qq *or t r

Prove that Let (x,d) be a mebric space and (y,d) be a Subspace of (x,d)
then y is Complete if any only if y is a Closed set.

ercrfl/OR
(a)trqr6 s-€-d{ fu€r-d o} fusf,-i fu€ o1fuq I

State and Prove Banach contraction principle.
(b)fu{ o1fqq frffi q0-6 sqfu fr e-cn-6 oTft-wlt or5mq s6 6tcft si-g-6q *qr t r

fu-g fudq ss q-fr tr
Prove that in a metric space every convergent sequence is Cauchy Sequence.
But the Converse is not true.

{fi-r$ /ururr - v
(a) t+q ff e-+q oi fufuq sq fu€ qflfuq 

I

State and Prove Baire Category Theorcm.
(b) qnd f : (x,d) -, (y,p) q (fi-6 HqM d so qac B a-e fuq o1fuq f rf.ro +{-r

qR v oT y q e-.+6 f fa-fo rrfaq or yffiq cfrfuf,'r ft(r), x or d ffi w
Hgaq it{T I

Let f : (xrd) -, (y,p) is a function on metric space. Then prove that f is
Continuous if the inverse image V of frlv;is the tl-open subset of X, Where

V is F-Open set in Y.
enro/OR

(a)tu< olfuq u-cfo gewq (ft6 HqE (x,d) Wf Etft t tug ffiq s-co a$Y 3,
Prove that every Conrpact metric Spnce is conrplete but the converse is
not True.

(b)fu{ dffrg fu fu-S q$o w-u+fu or e-{n sq-sga{r u-{d *nr B I

Prove that the Campact Subset of a nretric space is Compact.


