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Sixth Semester B.Sc. Degree Examination, April 2019
First Degree Programme under CBCSS

MATHEMATICS
Core Course (b
MM 1641 : Real Analysis — Il \0

(2014 Admission Onwards)
Time : 3 Hours % arks : 80

SECTION - | &

All the first 10 questions are compulsory. Each carries 1 mark.
b

1. The function g: R — R defined by g(x) = 2x for Q I, and g(x) = x + 3 for

x irrational is continuous at x =
2. Give an example for a function on [0, 1]@scontinuous at every point of

[0, 1) but | f | is continuous on [0, 1].

3. Find the points at which the funcion f(k) = | x | + | x + 1 | is not differentiable.

4. Using L'Hospital's Rule, fi@%.
5. Define a convex funeti@ ninterval ICR.

O

ind g’(x) for x#0.

rtition P = (0, 1.5, 2, 3.4, 4) is

1 . Q.- (5)
8. If Fé&}xz for all x & [a,b], is the antiderivative of f on [a, b], evaluate ["1.
a
|

9. ng a step function.

10. If J = [c, d] is a subinterval of [a, b] and ¢, (x) = 1 for X€J and ¢, (x) = 0,
elsewhere in [a, b], then evaluate J’ b(p §i
a
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SECTION -1l

Answer any 8 questions from this Section. Each question carries 2 marks

i [

j 3.

13.

14.
15.

16.

17.
18.
19.
20.
21.
22.

{1, if x is rational

Show that the Dirichlet's function defined on R by, f(x) = if x is irrational

IS not continuous at any pointon R.
It /= [a, b] is a closed and bounded interval and f : / — R is continuous o(b

prove that f is bounded on /. Q

Show that the function f(x) = sin x is continuous on R.

m 1

lfmeZ neN and x>0, prove that x" = (x")n. Q
If f and g are differentiable at ¢, show that f gis diﬁe&le atc and

(f9) (c)=F'(c)g(c) +f(c)g’(c)

o
Find £(0), if f(x) = x2 snn(;), for x # 0 q
0 fo\@

ow that f is continuous at c.

4

Iff:1— R has a derivative €
Explain briefly the tagged E of a closed interval [a, b].

If f, geR[a,b] show th\ geR[ab].

State and prove dness theorem for Riemann integral.

Show th tt of rational numbers in [0, 1] is a null set.
Ifc IS or pount of an interval | at which f : | — R has an extremum and
uff ts, then prove that f'(c) = 0.

% SECTION ~ llI

Answer any 6 questions from this Section. Each question carries 4 marks.

23. State and prove Maximum Minimum Theorem.

24. State and prove Caratheodry Theorem.



LT

25.
26.
27.

28.

29.

30.
31.

Answer any 2 questions from this Sectio

32.

33.

34.

35.
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If fx)= /2> OSx<1
1 if1sx<2 Show that f € R[0, 2] and evaluate the integral.
State and prove squeeze theorem.

L ;
the; IcR bg an interval and let f : | — R be monotone on |. Then prove that
set of points D < / at which f is discontinuous is a countable set.

State and prove Rolle’s Theorem. @
1 SESQ‘O
g t—

Letg: R — R be defined by g(x) = X +2x2 sin(;).for x#0 and

Show that g is not monotonic in any neighborhood of 0.

Prove that 1—%x2 <cosx forall xeR. Q

If F, G are differentiable on [a, b], and f=F’,g=G" belongs to R[a, b], then
b b
prove that | fG=FG/® - . 4
ja G=FG/} L Fg
SECTION
\ question carries 15 marks.

a) State and prove location of
b) State and prove continuous e theorem.
a) State and prove Cau %erion for Riemann integrability.

b) Iff: [a, b] — Rﬁx@ ous on [a, b), then prove that f € R([a, b].
itivity theorem.

a) State and p,

b) Iffand g a emann Integrable prove that fg is Riemann Integrable.

a) Let | be an open interval and let f : | — R have a second derivative on |.
x function if and only if ”(x) >0 forall x e I

n prove that f is a conve
@ lewton’s Method to find an approximate value of J2.




