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The figures in the margin indicate full marks
for the questions
1. Answer the following as directed : 1x10=10

(a) Let S be a nonempty subset of R that
is bounded below. Then choose
the correct option for

k=supS/inf S/-supS/-inf S
if k = —sup{-s€e S}.
(b) 1If G, =(0,1+1/n) for ne N, then the

intersection (G, is open.
n=1

(Write True or False)
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(2)

For {x,} given by the formula
X, =n/(n+1), establish either the
convergence or the divergence of the
sequence {x, }.

If B a limit point of a sequence {S,, }, then
there exists a subsequence {S,, } of {S, }
which converges to f.

(Write True or False)

If Su, is a positive term series such
that lim (u,)/" =L, then under what

n—oe
condition the Cauchy’s root test
confirms divergence of Zu,?

The series

LBl

e 34

is not convergent. Give reason.

Define limit of a function (sequential
approach).

x—|x]|

Is the function f, where f(x)=
continuous?

If the function defined on the closed
interval [q, b] satisfies the conditions
of the mean-value theorem and f’(x) =0
for all x€]a, b[, then verify that f(x) is
constant on [a, b.

( Continued )

(3)

() A function f is defined on R by

% if 0sx<1
f(x)_{l, if x>1

Is f'(l) exist? Justify.

2. Answer the following questions : 2x5=10

(a) Any open interval I=(a b) is an open
set. Why?

3 1
S t th erie ~ does not
(b) Show that the series En

converge.

(c) Prove that if f is continuous on [g, b]
and f(x)ela b] for every xé€|q D],
then there exists a point ce|a b]
such that f(g=c.

(d) Show that the maximum value of
(logx)/xin0O<x<eisl/e.

() Show that the function f(x)=x"3,

x € R, is not differentiable at x =0.

3. Answer any four parts : 5x4=20

(a) Prove that the intersection of any finite
number of open sets is open. Does this
result hold for arbitrary family of open
sets? Justify it.
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()

(d)

(e)

(@)

(b)
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If {a,} and {b, } be two sequences such
that lima, =a and limb, =b, then
prove that lim (a, b, ) = ab.

Prove that a positive term series Zup,

where u, =——, is convergent if p>1.
P

2

n

Test for convergence of the series

lell 3l
E[Qn”x X >

Prove that a function f, which is
continuous on a closed interval [q, b,
assumes every value between its
bounds.

Expand, if possible, the function
f(x) =sin x in ascending powers of x.

4. Answer either (a) and (b) or (c) and (d) : 5x2=10

State and prove Bolzano-Weierstrass
theorem for sets. 1+4=5

Show that the sequence {a,}, Where

a, = 1 + 1 +...+.;_
V2 +1) n?+2) n2 +n)

converges to 1. S

( Continued )

(c)

(d)

(5)

If {b,} be a sequence of positive real
numbers such that b, =.b, b, o,

n>2, then show that the sequence
converges to (b1b§)1f3_

5
Prove that a monotonic increasing
bounded above sequence converges to
its least upper bound. 5

5. Answer either (a) and (b) or (c) and (d) : 5x2=10

(@)

(b)

()

(d)

A9/963

State Abel’s test and show that
1 2 1 1

b = LR
30205 32 iyiad

is convergent. 1+4=5
Test for convergence of the following
series whose nth term is given by
135..-(4n-3) x?"
246 ---@n-2) 4n

State the comparison test I(lirnit form)
and using it, test the convergence of

oo

; 1

the series 2 1+4=5

When an infinite series Zu, is said to

be absolutely convergent? Prove that if

Yu, absolutely convergent, then X|u,|

is convergent. Does the divergence of

¥|u, | imply the divergence of Zu,?
1+3+1=5
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(6)
6. Answer any two parts : 5x2=10
(@) Show that the function f defined on R
by
1, if x isrational
f(x}={0 ; = :
, if x isirrational
is discontinuous at every point. 5
(b) Evaluate : 2+3=5
1/x
: : e
(I) J]éli)no e]'?!x +1
(i) lim 1-2cosx+cos2x
x—=0 x2
() Prove that a continuous and strictly
increasing function f in [q b] is
invertible and the inverse function is
continuous in [f(a), f(b)]. 5
(d) Show that
it .x for 0<x <X 5
x sin x 2
7. Answer any two parts : 5x2=10
(@) If f is derivable at ¢ and f(c) #0, then
prove that the function 1 is algo
derivable thereat, and then obtain the
result
1Y ’
['J s .
f {f(a)}
A9/963

( Continued )

(b) State and prove Roll’s theorem.

(©)

(d

A9—6500/963

(7))

1+4=5

If ¢ is an interior point of the domain
of a function f and f’(c) =0, then show
that the function has a maxima or
a minima at ¢, according as f”(d is
negative or positive. 5

Use Taylor’s theorem with n=2 to
approximate i, x>=~L 5
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