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1. Are the following statements True or False ?

Give reasons for your answers.

(a)

(b)
(©

(d

(e)

- MTE-09

Complement of the open interval ]0, 1[ is an
open set.

Every bounded sequence is convergent.
The function f; [-2, 2] > R defined by
fix )—

+3 is uniformly continuous.
x2 +1 .

If the first derivative of a function at a point
vanishes, then it has an extreme value at
that point.

The function f : [0, 2] - R defined by
f(x) = x + [x] is not integrable.
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Note: Attempt five questions in all. Questian no. 1 is
compulsory. Answer any four questions out of the
questions no. 2 to 7.
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2. (a)

(b)

(e

3. (a)

(b)

(c)
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Define an algebraic number. Show that

5+ /2 is an algebraic number.

Examine the function f: R — R defined by

| 2xz+x 40
X
flx) =
2 x=0
3

for continuity on R. If it is not contihuous at
any point in R, find the nature of
discontinuity there.

Examine the function
fix) = (x - 2)% (x + 3)3

for local minima and local maxixﬂa.

Prove or disprove the following :

“The sets Z (of integers) and N (of natural

numbers) are equivalent.”

Prove that the function f defined on R by
f(x) =x3 - 9x2 + 27x + 10

ig increasing in every interval.

Show that on the curve y = 2x2 + 5x + 7, the
chord joining the points whose abscissae are
x = 1 and x = 2, is parallel to the tangent at

the point whose abscissa is given by x = % .
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4, (a)

(b)

(c)

'5. (a)

(b)
(©
6. (a)

(b)
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Show that the equation
x3+x2-2x-2=0
has a real root other than x = -1, using

Intermediate Value Theorem.

»Find m [1 + 1 ++-l]

3n+1 3n+2 6n

n —oo

Show that™a set S is closed if and only if

S= S, where S denotes the closure of the

set S.

Find a and b such that Lm atan ¥ +bx
x>0 x3

exists.
h h __ n+1__ :
Show  that E (~1) el is

conditionally convergent
For the function f(x) = 2x + 3 defined over

10, 11, verify

L(P, H <UP, ),
where P is the partition

{0’ 1’ 1’ —3_’ 1}'

4 2 4
Does the sequence {2 + (-1)"} converge to
1 ? Justify.

State Bonnet’s Mean Value Theorem for'
integrals. Apply it to show that

10 . 9
sSim xX
dg| < =
J. b4 7
7
3 oo P.T.0.
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7. (a)

(b)

()

Examine the following series for
convergence :

] 3n
@), Z 5n+ 7
. n=1

- 2n+1
(ii)

Ei 3"

State inverse function theorem for
continupus functions. Show that the
function f : R — R defined by fix) = 2x + 7
has an inverse, which is continuous. Find
its inverse function also. -

Test the sequence {f} for wuniform
convergence, where fn(x): ——2112% , Xe€ R.
3+n°x

Prove by the principle of induction that

‘3

12+32452+ .. +(@2n—1)2= %n(4n2—1)\7"ne N.
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