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BACHELOR’S DEGREE PROGRAMME
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June, 2018
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ELECT-VE 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. Attémpt_ dny 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. - 5e=I10

'(a) Theset S={1 —%: n e N} is closed.

" (b) The function f, defined by f(x) = sin x — 2, is

. . T
uniformly continuous on [E , Til.

(c) The function f, defined by fix) = |x2 + 5| is
not differentiable over R. ’
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(e)

2. (a

(b)

(c)

3. (a)

(b)

(c)
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A necessary condition for a function to be
integrable is that it should be continuous.

oo

. 2
The series E 3 +24n is convergent.
. 1 2n“ +1
n=

Find the upper and lower Riemann
integrals of the function f, defined on [a, b]
as follows :

fx) = 2, whenxis irrational
10, whenx is rational.

Is f Riemann integrable on [a, b] ? Justify
your answer.

Prove that a non-emﬁty set is open if its
complement is closed.

Use the order completeness property to show
that the set 8 = { n7:neN}hasa

Tn+4

supremum and an infimum.

Test the conditional convergence of the
series

1- L + 2.4 +
Show that the equation, 4x3 — 7x2 — 5 = 0

has a root between 2 and % .

Prove or disprove that 2 + V11 € Q. .
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4. (a)

(b)

()

 5. (a)

(b)

(©

6. (a)
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Justify that lim

Examine . the continuity of the function.
£: (1, 4] - R, defined by f(x) = =1

where [x] denotes the greatest integer

function.

Represent the number 2+ J— on the real

" line.

Show that the following series

1 1 1

1.3~ 3.32 * 5.33

——— + ... is convergent.

Find whether or not the

sequences are convergent :

O jarcor)

"4n +n?
(i) 3

2n“ +3n
Evaluate

n—* o Z \/(n + 3r)3

1
x>5 (5— x)2

following

Find the values of p and q so that

m psin x + x (1 - qcos x) _1

3
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(b) State the Cauchy’s general principle of

convergence for sequences. Hence, check
5

whether the sequence {a,}, where a = —7

is convergent or not.

() Give an example, with justification, of a
- function which is not differentiable at only

two points of its domain.

7. (a) By showing that the remainder after
" n-terms tends to zero, find the Maclaurin’s

series expansion of sin 3x.

(b) Using the sequential deﬁnition of continuity,
prove that the function f: R — R, defined by
flx) = 3x2 + 7,V x e R, is continuous. "

(¢) Using Weierstrass’ M-test, show that the

series Z S — converges uniformly in
n(n+2?2 : .
n=1
[0, k], where k is any given finite positive

number.
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