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Note : Attempt five questions in all. Q. No. 1 is compulsory.
Do any four questions out of Q. No. 2 to 7. No calculators
are allowed.

1.  Which of the following statements are true and 10
which are false ? Give reasons for your answer.
(a) Field A={a+b;|a beQ} of complex
numbers is an ordered field.

(b) The sum of two discontinuous functions is
always discontinuous.

7—3n
2n+9

(¢) The series Z converges.

n=1

(d) For the function f (x)=x3—6x2+11x—6,
there exists a point c € ] 1, 3 [ such that
[ (©=0.

() The function f: [0, 1] >R defined by
f (x)=10 is not Riemann integrable.
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2. (a)
(b)
(c)
3 (a)
(b)
(c)
4. (a)
(b)
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Represent 2+ /2 geometrically.
Test the absolute and conditional

-1)"
3n+5

convergence of the series 2

Show that the equation x3—2x2+5x
—12=0 has a root which is a positive real
number.

Check whether the sequence ( fa (%)) is
uniformly convergent over the interval

2x+1

[0, 1], where f (x) = o

Find the greatest value of the function
f (x)=x*-2x3-3x2+4x+7 over the
interval [0, 1].

Applying mean value theorem, show that
e3> 4.

Prove that the set {9—,—3—, é,} is a
56 7

countable set.

Show that every convergent sequence is
bounded. Is the converse true ? Justify your
answer.



(c) Leta function, f: R—R be defined as 5

7,if x is a rational number

f(x)={

9, if x is an irrational number

show that f is not continuous at any a € R.

lim 7n°+3n%+9 _

5. (a) Show that z
N—>% 2n°+7n+1

0 2

10
7

w|u
| w

4 ’

(b) Show that {0, 1} U { } isaclosed 2

set.

(d) Letf:[0, 1] —» R be a function defined by 3
= y2 =<0 _1_ l 1
f (x)=x%  Let P;= "2 2" and

P,= {0/ l: l' 2 1} be two partitions of the
2 43 2

interval, [0, 1]. Evaluate U@, f) and

L (P, f) and compare their values.
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6 (a)
(b)
7. (a)
(b)
(c)
MTE-09

Discuss the convergence of the following
series :
()  1+2x+2%2 x2+23 x3+....(x>0)

\/n4+1 - \&4——1
n

i D

1x2 + 3x4 4 5x6
(i) 2 2 72

+ .

Examine the continuity of the function

f:[3,5] - R defined by f (x) = Eg[ci—]_z' where

[x] denotes the greatest integer function.

o0

1

Test for convergence the series Z 10
n=1 (2+n)

using Cauchy’s integral test.

Find the Maclaurin series expansion of the
function, e ~ 3%,

Using first mean value theorem of integral
calculus, show that there exists ¢ € [3, 5]

49
such that f (c) = 7, where f (x) =x2.
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(b)
(©)

3. ()
(b)
(c)

4. (2

(b)
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