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BACHELOR’S DEGREE PROGRAMME
Term-End Examination

June, 2007

MATHEMATICS
MTE-9 : REAL ANALYSIS

Time : 2 hours : Maximum Marks : 50

Note : Attempt five questions in all. Question number 1
is compulsory. Do any four questions out of
questions no. 2 to 7. No calculators are allowed.
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1. Are the following statements true or false ? Give reasons
for your answers. . 10

() The set of natural numbers is a closed set.
(i) The function f, where f(x) = [x], is integrable on [0, 4].
(iii) The equation x3 - 2x + 3 =0 has a real root

between -2 and 1.

. n .
(i) The sequence <a_ >, where a, = — , is not
n“ + 1

monotonic.

()  The function f, defined on R by f(x) = | x + 5], has
a local minimum at x = - 5.

MTE-9 1 P.T.O.



2. (a)
(b)
(©

3. (@
(b)
(©

4. (a)
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Test the following series for convergence :

1+£+£+£
21 3! 4!

Check whether the function f, defined by

fx) = §z : Z over R\{-_é—‘}}, possesses an

extreme value.

Draw the graph of the function f, defined by
fx) = Ix + 2| + [x], x e [-3, -1].

2 .
Evaluate J (3x + 2) dx by taking a partition of

1
[1, 2] which divides it into n equal sub-intervals.

Prove that
<2
X - = <In(1+x) if x>0,

Check whether every open interval is an open set or
not.

Show that the series

co

2 X
n(l+ nx2)

n=1

is uniformly convergent for all real values of x.



(b) A function f is defined on R by

e-1/x _ e1/x

) = x'e-llx TR if x#0
0 , if x =0
Check whether f is derivable at x = O. 3
(c) Write the inequality
3
-5<x-=¢<x1
T3
in the modulus form. v : 2

5. (@) Check whether the set of whole numbers and the set
of natural numbers are equivalent or not. 2

(b) Find the limit, when n — o, of the sum

n2 n2 n2 n2
+

Bn+1)®  (3n+2)° ¥ (3n +3)° . (6n)3 3

() Check whether the functions f, defined as given
below, are uniformly continuous or not : 5

0 fx)=+vx, xel2 3]
i) fx)==x3 xeR

6. (a) Letf be defined on R by f(x) = x3 sin (%) if x20,

and f(0) = 0. Show that f’ is continuous on R but it is
not derivable at x = 0. 5
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7. (a)
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By applying the Cauchy General Principle of
convergence, show that the sequence < a_ >,

iven by a_ = 1 i rgent
g Y n—?, is convergent.

Let f: X - Y be a strictly increasing function such
that f(X) = Y. Show that { 1 exists and it is also strictly
increasing.

Test the following series for convergence :

’ N n+3Y
0 Z[2n+1]

n=1

o

2
. n-l1 n
() 2 T

n=1

Let g be an integrable function defined on [a, b], and
let

X
h(x) = j glt) dt, x e [a, bl
a
Show that h is uniformly continuous on [a, b).

Is every convergent series also absolutely
convergent ? Justify your conclusion.
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