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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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( English Version )
Group - A
Answer any two questions. 10 x 2 =20

Let A and B be two non-void bounded
subsets of IR. Show that

inf (A + B)=inf A + infB, where
A+B={a+blaeAbeB}. 3
State Bolzano-Weierstrass theorem on
sequence and verify it for the sequence

an=(1+l)cosnn. 1+2
n
Let a =1+i+l+...L.Examine

n [1 |2 "|[n

whether {a,}, is a Cauchy sequence in IR.

4
Let

sin% , 0<x<1
flx)=
0, x=0

Examine whether f is a bounded variation
in [0,1]. 3

If A(c IR) be a countable set, prove that
A x A is also countable. 3

Let f:]0,1]—> [0, 1] be a continuous
function. Show that there exists a point

c €[0,1] such that f(c)=c2. 4
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Find the radius of convergence of the power

. x (2P (2 (\*
series 1+§+[Z) +(5) +(Z) + ... 3
Prove that the derived set of an arbitrary
point set E(c IR), is a closed set. 3

Let {[a,,b,]}, be a sequence of closed and

bounded intervals in IR such that each is
contained in preceding. Show that

() lan.b,]#0. 4
neN

Let {a,}, be defined by the recursive

formula a < a; <1, a for all

n+1=2_a
n

n21. Prove that {a,}, is convergent and

find its limit. 2+1
Let ()= —0 | xR Is if,]
et X)=———, x€lR. Is
" 1+ x2" nn
uniformly convergent on IR ? Justify your
answer. 3

0
1

Let f(X)= Z ﬁ

no] n +x

. Prove that (i) fis

continuous throughout the number scale,

(i) J.f(x)dx=%z LQ 2+2
0

n=1"1
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Group - B

Answer any three questions. 6 x 3 =18

S. Let f, g be of bounded variation (BV) in [ a, b ].
Prove that fg, defined by (fg)(x)= f(x)g(x) for all

x €la,b], is of BV over [ a, b |. Moreover there

are real constants A, B such that

v2(fg)<AvZ(g)+BV2(f),

symbols have their usual meaning. 6

6. a)

o0
Show that the series Ze_”x cosnx is
n=0
term-by-term differentiable in [ a, b | where
O<a<x<b.

n2x, OS)CSl
n
1 2
Let f,(x)= n(2—n.x),z<xsz
o, 2<x£1
n

Examine whether

lim Jl'f (x)dx=J1'{ lim ¢ (x)}dx 3+3
n — oo n n—o’'n :
0 0

7. Let f(u,uv,x,y)=u+v-—x,g(u,v,x,y)=x-y+u,
h(u,v,x,y)=u-2v+5x—-3y. Show that f, g, h

are functionally related. 6
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11.
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a) Prove that the wunion of an arbitrary
collection of open sets in IR, is an open set
in IR.

b) Let a,= (QCOS%) , neN Find
lima, , ima, . 4+ 2

[

Let p be the radius of convergence of Zanx”

n=0

00
and Zanp” is convergent. Prove that the
n=0

power series is uniformly convergent in [0,p]. 6
x |yl <|x]
Let f(x,y)=
J0e) {—x, lyl2]x]
Examine whether fis differentiable at (0,0). 6
Group - C

Answer any four questions. 3x4=12

Test for the existence of implicit function in a
neighbourhood of the indicated point :

xy+2inx+3lny-1=0, (1,1). 3
00
Find the sum of the series Z(k + S)xk . 3
k=0
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13.

14.

15.

16.

17.

18.

Let u(x,y) be such that xu, +yu, = mu(x,y),

(m#0) and u,, + Uyy = O. Let second order

partial derivatives of u are continuous. Let
v(x,y) be defined by U(x’y)=m_1(yux_xuy)'

Prove that Vi vyy =0. 3

Let f: [ a, b] > IR be continuous in [ a, b ]. Prove
that fattains its bounds in [ a, b ]. 3
Examine for the convergence of the infinite series

i sin nl+1 cos 1?+1 . 3
n=1 2 2

Let A be an open set in IR and S(c IR ) be such
that AnS=¢. Show that AnS'=¢ ( Here S’

denotes the derived set of S). 3
2

Show that sinx“ is not uniformly continuous
on IR. 3
Let H, =(-1,n), where ne N & G =[0,x).

0
Show that G c U Hn but there exists no finite
n=1

sub-collection of {H, :n e N}, which covers G. 3
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