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Part A (Objective Type Questions)

Answer all the questions.
Each bunch of 4 guestions has weight 1

i %
Show that the series 3 + 3 + % +.... is not convergent,
State Cauchy's general principle of convergence for series,

Investigate the behaviour of the series whose n'h term is sin (}fl;l

State Cauchy's root test.
Define an allernaling series.
When a series is said to be absolutely convergent 7

When a function £is said to be continuous at a peint *C” of its domain ?

in2
Show that f(x}:E . Z x=0
=T . =E=1

has removable discontinuity at the origin.

State the intermediate value theorem.

When a funetion f defined on 2n internal 1 is said to be uniformly continuous on I7
Define the norm of a partition P of [a, &].

State Darbouz’s theorem.

State the fundamental theorem of Caleulus.

Find the point-wise limit of the sequence of functions (f, ), where f_(x)=2",xe[0,1].
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2 E 3403

State Cauchy's criterion for uniform convergence of a sequence of functions (f ) defined
on |a, bl.
State Abel’s test.
4xl=4)
Part B (Short Answer Questions)
Answer any five questions.
Each question has weight 1.

1 1 1
. + o b — e
Show that the series (log 2}}’ (lng- E}P (log H)P diverges forp > 0.

2

n"=1
Test for convergence the series X Te1 eah,
"
. = sinnx
Show that for any fized value of x, the series ll T is convergent,
=

Show that the function f defined by

flx)=x, if x is rational
=10, if x iz irrational

15 continuous only at x = 0.

Show that f(x) =x%is uniformiy continuous on [-1, 1].

Show that a constant function k is inlegrable.
If P* is a refinement of a partition P of [a, 8], then for a bounded function £, prove that
L(P* f)z L (P, f).

nx
Show that the sequence [f}, where fu (%) =ﬁ is not uniformly convergent on any

1
interval containing zero.

(Ex1=5)
Part C (Short Essay Questions)
Answer any four guestions.
Each question has weight 2.

If TU,, is a positive term series, such that lim n [ .2 S J.] =1, then prove that the series

= a0 n+l

converges if [ = 1,

S it B m{m-1)...(m-n+1)

(1)1 x" =0, where |¥|<1 and “m" is any real number,
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If a function fis continuous on [g, 4], then prove that it attains its bounds atleast once
in [a, &].

If f; and f; are two bounded and intograble functions on la, b], then prove that £ - f; s alse
integrable on [a, b].

If a funetion £ is monotonic on [a, ], then prove that it is integrable on [a, &1
Stale and prove Welerstrass's M-test,
(4=2=8)
Part D (Essay Type)

Answer any two guesiions.
Each guestion has weight 4,

Prove that a positive term series ELP ig convergent if and only if p > 1.
i

[f a function fis continuous on [z, 4] and fln) and Ak) are of opposite signs, then prove that
there exists atleast one point @ =la, 6 such that f(x) = 0.

If f is bounded and integrable on [q, b], then :

tn) Prove that |f] iz alse bounded and integrable on [a. 5],
(b) Prove that f; is also integrable on [a, b].
(2 x4 =28)



