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(Write ;vour Roll Nq. on the top immediately on receipt of this question paper.)
Attempt any two parts from each question.
Third quest_iqn carrieé ten marks and
others carry nine marks each.

L (@) Let x and y be any two real numbers, then show

that :

b= 2kl - Wl
and the equality holds if xy > 0.
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Prove that the intersection of two open sets is open.
Is the conclusion true for an arbitrary family of open

sets ? Justify your answer.

‘Show that the derived set of a bounded set is

- o1 1]
bounded. . : 45’45’45 |

Define a Cahchy sequence. Show that every convergent

sequence is a Cauchy sequence.

Show that the sequence 'f(a,,'), where :

cannot converge.

Show that the sequence (a,,), define by :

1 4 + 3a, S
q=la = ,n2
! ntl T3 2,
. e 1 1 1
converges. What is limit of (a,,) ? 4—4-4-
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If a positive terms series 2 u, is convergent, then
: n=1 ’

show that lim u, =0. Is the converse true ? Justify
n— oo

your answer with an example.
State and prove D’Alembert’s Ratio Test.

Test for convergence of the series :

+ + +

NN " 5 TR
< 135..2n-1) ,
() ) 246..2n) ' 355

Let /' be a function defined on R by :
: 1 if x is rational

S(x)= -
-1 ifx is irxzational

Show that f is discontinuous at every point of R.

Let f'be a continuous function on [a, 4] and Cps Cpp vonene ,
¢, be points of [a, b). Show that there exists a point
¢ € [a b] such that flc) takes the value average of the

values flc|), flcy), ..ou.u... »fc,).
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Give an example of continuous function which is not

. . 1 1 1
uniformly continuous. ‘ 4 5 A4 3 4 3

-State and prove Rélle’s theorem.

Prove that tan”! x - tan! 3 < k-y, Vx, ye R.
Obtain Maclaurin’s series expansion of sin x,

1 1 1
124243
Show that the function fx) = sin (1 + cos x) has a

4
maximum value, when x = ;

Prove that :-
2 2
. X X
Tx-—<log(l+x)<x - Vx> 0.
¥y <logll+x)<x 2x+2)
Find the value of :
(11 111
im | — - ——— |, —4-q—
X—W(xz sinsz . 424343
4 100
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