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BACHELOR’S DEGREE PROGRAMME
(BDP)
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December, 2018
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ELECTIVE COURSE : MATHEMATICS
MTE-09 : REAL ANALYSIS

Time : 2 hours ' Maximum Marks : 50
(Weightage : 70%)

Note: Attempt five questions in all. Question no. 1 is
compulsory. Attempt any four questions from
questions no. 2 to 7. Use of calculators is not
allowed. '

1. Are the following statements True or False ?
Give reasons for your answers. - 5x2=10

(a) For the function f, defined by
fx) = 4x3 — 4x2 — 7x — 2, there exists a point
ce ] - %, 2[ satisfying f'(c) = 0.

. (b)  For all even integral values of n,
Im (x+1)™ exists.
© X—>o0 :
(c) The function f, defined by fix) = [x — 1],
(where [x] is the greatest integer function) is
integrable on the interval [2, 4].
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Every infinite set is an open set.

All  strictly monotonically - decreasing
sequences are convergent.

Let a function f: R > R be defined by

2, f  xeQ
f(x) =
4, if xe¢Q.

Show that f is not continuous at any x € R.

State the Cauchys general principle of
convergence for sequences. Apply it to check

whether the sequence {%} is convergent or
n

not.

Check whether the set [-3, 7 [N] %7, 3lisa
neighbourhood of 2 or not.

Show that the function f given by

f(x) Vxel-2 2]

T (2x - 4)2
is continuous but not bounded in the interval
]_ 27 2 [. V

Check whether the sequence, {S}, where

1+ 1 1. 1
1! 3! 5! 7 @n-1!’

is convergent or not.
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4. (a)
(b)
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5. (a)
(b)
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Use Weierstrass’ M-Test to prove that the

(e =]
series E n? x® converges uniformly in the
n=1 ‘

interval [O, %jl .

Prove that if f and g are two real-valued
functions defined on the closed interval
[a, b] such that f is Riemann integrable, g is
differentiable and g'(x) = fix) Vx e [a, b].

b
Show that J. flx) dx = g(b) — g(a).
a _

Test the absolute . and cdnditional

(=D .
2n + 7

oo

convergence of the series

n=1

Check whether the intervals [6, 9[ and ]2, 5]
are equivalent or not.

Test the following series for convergence :

oo

3.6.9...3n
7.10.13...(3n + 4)

x", x>0

n=1

:Pr_ove that between‘ any two real roots of the

equation, 2e2% sin 3x — 3 = 0, there is at least
one real root of the equation,
e?* cos 3x +1=0.

5
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(b)
(c)
7. (a)
(b)
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Show that the sequence {f } of functions,

n

, 1is uniformly
X +2n

where f(x) =

convergent in [0, k], where k > 0.

Examine the function,

f(x) = 2x3 — 9x% — 60x + 150
for extreme values.

Check whether the set {2, g,g, } is
7°8°9

countable or not. Also give an example of a

proper subset of R which is uncountable.

Use Lagrange’s mean value theorem to
prove that
2

X ifx>0.
21 + x)

X2
x——z— <log,(1+x)<x~—

Check whether the function, f, defined below,
is uniformly continuous or not :
1
flx)=x2, xe[l,2].

Is every onto strictly decreasing function
invertible ? Justify your answer.
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