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3141/Sc.
III Year (T.D.C.) Science Examination, 2017

MATHEMATICS
Paper—I
(Real Analysis)

Time Allowed : Three Hours
Maximum Marks : 75

, PART - A (@Us-31) [Marks : 20
| n Answer all questions (50 words each).
: All questions carry equal marks.
ol T R | TR S S T W o A A
T+t W & ST A B |
PART - B (WUs-v) [Marks : 35

Answer five questions (250 words each).

Selecting one from each unit. All questions carry equal marks.
T THR W GH-TF T T g, FA ure WA Hifor |
T T ST 250 MRl § SR 7B |
ol gl % 7R T B

PART - C (@WUs-9) [Marks : 20
Answer any fwo questions (300 words each).
All questions carry equal marks.
S S e IR | e e 1 S 300 YR e 7 8
gl wel % 3R TEE R 1
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PART - A
(@us-37)
~ UNIT-1I
(R
Define bounded set.
wfieg wyEd Y TR St
State Bolzano-Weierstrass theorem.
wrE S T W e i
UNIT -1
(gat-I1)
Discuss the convergence and divergence eriterion for
hy per- ~harmonic series.
srT-EREfE Gvi % ovqEi us Sl ¥ R
fageas N
Discuss the Leibniiz's test for alternating series.
TR G0t 3 for S o A o s
UNIT - HI
( Temre-II1)
What do you mean h\f upper and lower darbox sum.
woft g Fret o 9§ o w0 wEE €7
State the fundamental theorem of integral calculus
T R qﬁ"ﬁ' o weu fefET)
IJ‘\‘{T -
(FEE-IV )
Define periodic function.
el e i iR

iown the formulae of Fourier coefficients a, a_

-
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UNIT -V
(gaTE-V)
~{ix) Write the statement of Abel's test for convergence of
improper integrals. ‘
TS T T ST WA & AT & fag e
fafag
(x) Define absolute and conditional convergence of -
improper integral. -
T TR 3 R el W SRR o Rt
PART - B
(Gue-9)
UNIT -1
(3TE-1)
2. If x and y are elements of an ordered field then show that

x4y
— XY,
5 3

afg x, y % & F & 2 ovawa €1 O fag s fr

I A
T2

3.  Prove that Cantor set is uncountable.
fag wifs & =t oq=g FFE § |
- UNIT-II
(gamé-11)

{ ¥
4. Prove that the sequence {7 "} converges to 1.

fig e i s |7, 1 ) e B
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5. Test the convergence of the following series :

22 2 -1 g 35 3 =2 44 4 A -
l_Z_T + ; —5 + —3—4——': +.....
S

frefafad goft & sifyero =t sifg i

22 2Y' (3 3)° (4 4)°
e +| === +| ——— o
P 1 2 2 33

~UNIT - III

(eRT3-111)

6. Yet fbe areal valued boundéd function defined on [a, b] and
m & M be infimum and supremum of f in [a, b] then prove
that

n(b—a)< L(f,P)<U(f,P)< M(b—a)vP < Pla,b]
IS e f 3T [a, b] W uRenfyad wd 1Res arifaes wer
81 T m, M % % [a, b] H A9 f1eie o 5=7 &1, @
g =ifsg '
n(b-a)< L(f,P)<U(f,P) < M(b-a)VP e Pla,b]

7. If f(x)=x; xe[0,1], then show that f is R-integrable on

1

.
[0,1] and xdx:g.

0

e f(x)=x; xe[0,1], T fag FifaT fw £ = (0,11 ®

1
1
R-THRCHT © e fxdx=—2-.
0

3141/S¢./3800 4



UNIT - 1V
(3E-1IV)
8. Test for uniform convergence the sequence { £,(x)} where
[ (x)=mx(1- x)" when 0<x<1-
STpH { £, ()} 1 AT O A % o i et
f(x)=nx(1-x)" S 0<x<1. '
9. Tind the faurier series of the function f(x)=x+x" in the

interval (—mn,n) . Hence show that

1 1 1 1
_:—+—+—‘—+....+—"2‘+ .....

6 ¥ 27 3 n
A (—m,m) § B f(x) =x+x° %fm?ﬁ?} goft
sy gen fag =i s

w1 1 1 1

—:‘:+—2'+:2_+....+'—7+ .....

6 1© 20 3 n
UNIEF-V

(3&E-V)

10. Test the convergence Of -
. Jxl x* -1
o ST 1 TETOT hifaTC |

11. Test the convergence of the integral

ﬁmwwﬁwwuﬂmﬁq:
£‘/ dx

tan X
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12. (a)
(b)
(a)
(b)

)

(2)

(®

PART - C

(EUE-9)

UNIT -1

(FFTE-1)
Prove that no open interval (a. b) is compact.
Prove that R is a connected set. '
g %It & = f497 (a, b) =0 Tea T 21
g =ife v R werg wq=m B

UNIT - 11

(3hTé-10)

Prove that the sequence {x,}, where

I 1
X, =l+—+—+..+—
2! n!

is convergent. :
Test the following series for convergence where the
general terms are given as :

1
U, =-——

15>

n
n P

- fag =i 5 argem {x,) wl

11 1 .
).vn:nb-l—!+§+...n~;§ \ﬁTﬁ-‘(Hﬁ%! 7
et Soit % srfirmor w1 g wifag, fod o we €

1
U, :M;.~.l_
nn
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UNIT - 11T
(ZwE-11 )

14. (a) Iffis defined on [0, a],a> 0 by f(x)=x" xe[0,a]

B ’ &
then f < R[0,a] and»j] (x)dx = 3 -
[}

(b)  Find the upper and lower R-integrals of a functions of
in [0, 2]

'3 “ 1]
x+x°> : when xis rational no.
where f(x)= a3 e

| x*+x° ; when xis irrational no.

(a) g £ s [0, a] ¥ wfwif@ fx)=x" % @t

a . a . . "
feR0,a) v [FEMx =" w@ia>0 9 xe[0,q].
; 3

(b) T [0, 2] H e 1% et oiR SuR R-wreRer 19

r. 2 S 4w o F.
1 XX oS X YHEH HE B
-f(x ::: 3 3 o~ 5 o R
(ET X L SR x Ui en g

UNIT - IV
(FE-1V) |
15. (a) Find the Fouries series for the following function
f(xX)=x; ~m<x<n ,
{b} Tind the Fouries scries in the interval ~gr<x<n for
the function f(x) defined as :

o
o D ; when-n<x<0.
flx)y=y |
isinx ; whenlsx<zn

3141/8e./3800 7 - PTO.



(a)

(b)

16: (a)

(b)

(a)

(b)

forfafian wer % forg FRE 4ot 3 wifsg
f(x)=x; —n<x<n
ﬁmwﬁqﬁmﬁawaf(x)é:mm (-7, m)
H %A goft 9@ e

0 ; SeE-n<x<0
fx)=| .
sinx ; SS0<x<7w

UNIT -V
(3FE-V)
Test the convergence of the following integral
.[ logx
oN2— .X
Test the convergence of the following integral
f% cosx
0 x"
= = aﬁmw e RIS
J- logx
SN2 x
T T SAfRe wlee iy
r 2C0SX
) x"

3141/Sc./3800 8



