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M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24
MATHEMATICS

Paper : Second

Real Analysis

Time Allowed : Three Hours

Maximum Marks : 80
SECTION-A/ @vs-37 [Marks : 16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

G o g7l P GraT T F9F F97 F SN ST 50 I=1 7 Gy
G go & ofF I 8

SECTION-B/ @vs-§ [Marks : 40]

Answer any five questions (Maximum 200 words each),

selecting one from each unit. All questions carry equal marks.

% S 7 % g9 gAa 8T el uig ged & I
9% F97 F FIX SAAwaT 200 = F Ao il 767 & o qhT 8

SECTION-C/ @%s- [Marks : 24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

et @ go7t & 3me Ao g% F97 F 3T ST 300 =t § @
G g9 B ofF T &
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SECTION-A/@vs-3
1. Very short question answer :
A TG 99T I
(1) Define Uniform Continuity.
HHEY Fidod B IR i)
(i1)  Write definition of Cauchy and Heine for continuity.
Hickad & fw Hish o B A aRwm i

(iii)  Define pointwise and uniform convergence of a sequence.

el oTPA & fSgaR oiR Tw& ST EReT & IR St

: .~ Cosnx .
(iv)  Show that the series z —— converges uniformly on R.
n=l

n

zaigd B sfmer > S e T @ R SRR 3 ¥
n=l

n

(v)  Write Fourier series for even and odd functions.

A T I e @ [T R S @ e

1

1+x? .

(vi)  Test the convergence of _[

[ ax % sfwaer & s

Y14+ x?
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(vii)) Define a countable set with an example.
TOMIE Tged Hl Th Jareel |fed IR ST

(viii) Prove that the set of real number R is equivalent to the set of positive real

number R*.

Rrg #ifvT % awdfas @@ R & 99 g% ddias @@l RY &
=9 & |9 ol

SECTION-B/ @vs-§
Short question answer :
g "9 I
Unit-I / 30E-1

2. Let for a function : f(x+y)= f(x)+ f(y); Vx, y € R, then show that if the

function is continuous at x = g, then it continuous for all values of x € R .

A @ & & O f(x+y)= f(x)+ f(y); Vx, ye R T 39i5d 6 e s
xX=a ER'W%,F?[?T@' xeR % W 91 & o0 daq & 2

OR / 31gqr

3. Discuss the nature of discontinuity of the following function at x =1:

log(2+x)—x*"sinx
1+ x*"

J(x)=lim

7
Show that £(0) and ./ (5) differ in sign.

x=1 W M=Rad o & STHiaEd B Gl B qoH B
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log(2+x)—x*"sinx
2n

f(x)=1lim

N0 I+x

I & £(0) qu f(%) foe & B 3 R
Unit-11 / s&E-11

4. Test for uniform convergence of the sequence { /) (x)} where f (x) =nx(1-x)",

when 0 < x<1.

STHH {fn(x)} %WW%@T&W FifoTg, STer f(x)=nx(1-x)", 5§

0<x<I.
OR / AYdr

5. If function f(x) is defined as follows then find out Fourier series :

—-K, when —7<x<0

f(x)={

K, whenO<x<urx

T 1
HenceprovethatZ=1—§+———+— .......

e o f(x) SR O R S g, 99 gRaR Al @ i

-K, S99 —7<x<0
K, 359 O<x<nrx

f(X)={
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Unit-IT1 / HE-111

Examine the convergence of the following integral :

X+
I - -dx
=~ X0+l

frrfoiad aaeRa & SRR & TEer ST

OR / 34T

If 4 and B are countable set, then 4 X B is also countable. Prove it.

a4 R B TOFE T=E &, @ 4 x B THE B ol FE B
Unit-1V / S#E-TV

If a function f is a continuous in [a,b] and f(a)# f(b), then f assumes every

value between f(a) and f(b) atleast oncein [a, b].

AT PE B £, [a,b] § TP TAd &, AR f(a) = f(b), 2 A f(a) I f(b) F
S 0% AW B [a,h] § F-9-F9 TH TR TS B

OR / 31gqr

1
Prove that integral J.logE ~dX is convergent.
0

frs #iv 5 @ | logl-dr R ¥
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Unit-V / $#E-V

. (1 :
10.  Prove that the function f(x)=sin (—j; Vx >0 defined on R* continuous on but
X

not uniform continuous.

rg 0 e e f(x)zsin(ij; Vx>0, RF R TR 3, w3 Peg

THEHEN Tad Tel ol

OR / YT
11.  Test uniform convergence of the following series :
nx
Zma 0<x<I

T 9ol & ThEE SITRTERTT @1 qOET S ¢

nx
Zma 0<x<l1

SECTION-C/ @vs-4q

12.  (a)  Show that between any two roots of e* cosx =1, there exists at least one

root of e*sinx—1=0.

g % e¥cosx =1 % & Hell & HA e“sinx—1=0 & F 4 HH Th g
IR Bl B

(b)  Using mean value theorem, show that :

X
—<log(1+x) <
1+ x g( x) x9x>0
qEHM THY B TN R g, ey R

X
—<log(1+x)<x
1+ g( ) , x>0
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1
13.  (a)  Prove that the series whose sum of n terms S (x) = o for 0<x<1

can be integrated terms by term whereas it is not uniformly convergent in

every interval.
R o 5 78 e Breed 0 W 7 AT S,(0=—— | o<1 B
fofw Wi 1 whigd R o Tl & Sl I8 W o H §HM €9 ¥
ARERT & B

(b)  Find the Fourier series for function f(x) in the interval (-x, 7).
N (—7, 7) H B f(x) & [T GRIT I &1 i)

14. (a) Examine the convergence of the integral :

T dx
(1+x*)?

—0o0

AT & AR & T i

T dx
2 A+x?)
(b)  Prove that the set of rational numbers is a denumerable set.

Rre #ifv 6 aRa demett & 9= & 9@ 9= ol

15. (a)  The function f defined by

x*+3x+a, x<I
bx+2, x>1

f(X)={

is given to be derivable for every x. Find a and b.
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(b)

MAT8072T/90

B f T E) aReia

x> +3x+a, x<I

f(X):{bx+2, x>1

P TUE® x B QG A ST 81 @ TN b & A BT
Test the convergence of following integrals :

7 aHTRe & STRERT & S HIfTT

X+
O -dx
x0+1
—00
—+00 2m

Gy [ oed

~o1+x
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