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* (Write your Rofl No. on the i"Dp imn.aediately on rec;eipt of this question p:zper.)
Attempt any mwo questions from .cach Sectiqn.
Section I
1 (@) Define a convergent sequence. Prove that - every

convergent sequence is bounded. 'Is the converse

true 7 : -

() Show that the sequence </"> converges to zero if

lr] < 1. 4+3%
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(_a)

®

({1)

(6)

( 2 ) - STB

o+

Let <a"5' be a sequence defined as follows -

4 + 3a,

,nz2l
3+ 2a,

a; = 1, iy =

Show that <a > converges. What is the the limit of

o
<4,

Prove that every monotonically increasing sequence that

is not bounded above diverges to 4o, 5+2%

Show that evefy convergent sequence is Cauchy.
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Apply it to pove that the sequence <a,> defined

by :

"does not converge.

Prove that if the sequence <ag,> converges to g, then

the sequence <|a,|> converges to |aj. 5+2%;
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' Scction 11
Le.t Zu, and v, be two series of positive-_ térms such.
that :

. u
lim-2=1{
Ao D, -

’ ' L.
where [ is finite and non-zero, then show that both the series

converge or divergé together. Use the above result to test

for convergence the series E sm;-‘ ' 5+2'%
n=1 : :
Test the convergence of the following series : 4+3%;
x* L

() 2\/—1—+3\'[§-1-4\/§+ ............
(Vo1 - )4+3'/z

() Use -5 definition of timit to show that :

_ )n—l

() D Uns where u, =

n=]

x2—x+1_‘1‘
= x+1 2
1
2

S—

()  Show that ll_fftl) sin( ‘does not exist. 4%+3

P.TO.
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Section 111
Define g : R — R by
g(x) = 2x, whep x is rational
and g(x) = x + 3, when x is irrational.

Show that g is continuous at x = 3 and discontinuous

everywhere else. 3+

Show that the function f(x)=~%- is uniformly continuous
x

on A = [1, e} but is: not uniformly continuous- on

B=(0 =) | ‘ 3444
(a) Obtain Maclaurin series expansion of :

() fx)=simx,xe R

G f) =0+, xe€ Rand m € N,
{6) Use Megan value theorem to érove :

sinx-siny[<]x-y| forall x, y in R, 5:2%

-
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(7)) | Show thz;t: fhe function :
}": [I, 2] — R defined by
Six)y = 6x + 5,.x € .[l, ‘2]

is Riemann iﬁtegx‘able on [1, 2] and find the value of

2 .
_{ flx)dx. . 34414
1 _ :

sng 7 : ' 3,000
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Section 1V

R State Schwarz’s and Young's theorems. Show that for the

function :

2.2 .
_:_Z_"Ei (I, y) # (0! 0)
flx,y) =% +¥

0, (x, .y) =(0, 0)

7500, 0) = £,(0, ),

but the conditions of Schwarz’s and Young's theorems are

not satisfied. 245'%

2 Show that the function f, where

2xy 2’x2+y2¢0
Flx, ) ={V* *¥
: 0 x=y=0

is continuous, possesses partial derivatives but is not

differentiable at the origin. 31443

PTO. .
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(@) Expand x?y+3y-2 in powers of r — | a.md
y+ 2
(1_5) Find all the maxima and minima of the function given '
by ¢ : 413%
flx, ) =23 + 5% - 63(x + ¥) + 12xy.
Section V

" Prove that a bounded function f is Riemann integrabie in the
) .

interval [a, b] iff for ever;y € > 0, there exists a partition

P such that : 4

UPP, H - L(P, ) < &.~
1 A
Compute I f(x}dx where fix) = ix|. 7%
-1 .

(@)  Prove that if P is a partition of [, 5] and f'is a bounded
function on {a, b}, then :

m(b - a) < P, ) < UP, ) <Mb - a)

where
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