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1. {a) Define an uncountable set. Show that ever& subset of a

countable set is countable. 2+4=6

P.T.O.
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(h) Deﬁne supremum and infimum of a set. Find supremu_in

of the set § = {reQ|r <du, a ER}. 2+d=p

(¢)  State and prove Archimedean property of real numbers.

Show that the infimum of the set - 336

]
S=4{-—lneN} .\
{n+ln }150‘

{@)  Prove that a point (p is a limit point) of a set A if and
only if every neighbourhood of p contains infinitely many

points of A. 6

(6)  Prove that every convergent sequence is bounded.
dustify by giving an example that the converse-is not

true. 447=4

(c)  Siate Bolzano Weierstrass Theorem. Justify that no con-

dition in the theorem can be dropped, 2H=6
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If {a,} be a sequence such that, lim =% =/,

s
.,

where | /| < 1, then prove that l’_{‘j a, =0 6

éhow that the sequence (a,,) defined by

is not Eonvergent. 6

Show that the sequence (s,,) defined by the fonnulg_:
S,e1 =4J3S, . 8, =1 converges to'3. 6

Let Zu, and Zv, be two bnsitive term seri;‘is such that :
o v, = ! .(l is finite and non-zero)

then, prove that Zu, and v, converge or diverge

together. 8

P.T.O.
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Test for the convergence the series : - 343+2-8

i 1'/.-1 + 1 -y -1
= n .

n=|
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Define absolute and conditional converfence of a series,

Investigate the convergence of the series : . 345-8
sinvl sin V2 sin V3
e R

1 b2 342

Show that the sequence (/.): where

o
5(x) = —5.YeR
i+ nx*

is point-wise convergent but is‘not uniformly convergent

1s any interval contafring zero, 4+4-8
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(»  Show that the series ' 5+3=8

s x

s lix + 1) {(n - Dx+ i}

is uniformly convergent on any interval [a, 5], 0'< a <,
but only pointwisé on [0, b.
(&) Let </, be a sequenée of function,' such that :
Jim f(x) = f(x), x ela,b]
and let M, '='..F.]:?¢,, 4@ - T
. Show that f,,r——;f uniformly on (a, 5] if and only if
‘M, > 0asn —» . 8
(ﬁi Show,that :

2 3 4

X X X
log(t+x) =x-2- 4 2 . X F oy — S
g (1+x) 3 T3 . l<x st
anl deduce that K
: 1 I ! ’
log2=1 %~ - ¢ =
_ R 6+2=8

P.T.O.
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(» Find the interval of convergence of the series ! 8

(&) Determine the expansion of cosx in terms of power

scries. B

{«)  Show that the function f defined by -«

¥

Flry) = =2 i (x.y) = (0.0)
x4y o ]

and A0, 0) = 0 is not comtinuous a1 origin, 7
(k) Discuss the following function for continuity and

differentiability at origin : 3d4=7

bl
kyi
Slx.n) = —_ .,
o+

where (x, ) = (0. 0) and A0, 0) = V.
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State Schwarz's theorem. Show that the function :
2 2
(- v,
flx,y) = fx(z—_.;_l, if (x,y) # (0,0)
, x4y .
A0, 0y=0
does not satisfy the condition of Schwarz’s theorem and
S (0,0) = S (0,0). 243+2=7
Let f be a function defined by :

.1’3-1-}):".t~
if x# y
» )

Sl y)y = —

Sx) =0 if x =y
show that 1 possesses a directional derivative in every
direction a-t (0, 0} but is not continuous at (0, 0). 4+3=7
Show that for 0 < 8 <.
Lo Ir, s 2
sinx. siny = xy - g[(x + 3xp%)
reosBx.sinBy +(3* + 3x%y)sin 6x . cosOy] | 7
Show that the function -

Fle,y)y = 2x* - 3x%y + ¥

has nefther maximum nor minimum at (0, 0). 7

-7 : 2,000



