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3141/Sc.
LI Year (T.D.C.) Science Examination, 2018

MATI-[EMATICS
Paper-I
(Real Analysis)

Time Allowed : Three Hours
Maximum Marks : 75

PART - A (@us-31) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks.
T T AR ¥ 1 T T ST T v Y e T
ot wedl & ik wEe € |
PART - B (@uz-9) [Marks : 35

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

TF FHE H Teh-Teh Te1 A4 8T, Fe1 Ui wod FHifrm | ~-

TeIsh W9 T I 250 W) F Aferem 7 & |
it 9ol % i uH ¥
PART - C (@uz-w) [Marks : 20
Answer any fwo questions (300 words each).
All questions carry equal marks.
I N T FHIAT | Tk W9 1 ST 300 VR F 37 7 1)
gt gl % ofh TaF ¥
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PART - A
(@us-A)
UNIT - I
(gT3-1)
1. (i)  Define isolated point.
feraes g 0 R AR |
(ii) . State Heine Borel theorem.
=3 <ie v o heA fatad |
UNIT - 11
(Fa@TE-11)
(iii ) Discuss the convergence of the geometric series.
i ot 3% St i faerE FITAT |
(iv) Write the statement of D 'Alembert’s ratio’ test.
= S = S e o Fe fefea |
UNIT - It
(Z@mTE-111)
(v) State the Darboux theorem.
=@ Wi 1 He e |
(vi) Write down the necessary and sufficient condition for
R-integrability.
o e 3 fed SavEe Ud o vt fafed
UNIT - IV
(gaTg-1V)
(vii ) Find the Fourier coefficient a, in the Fourier series
expansion of the function :

f(x)=[_n Coret

X ox<m
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fr=1 e & fora B 4ot F A i o, 1 99 T
i |

- ; -n<x<(

f(x)=[

x 3 O<x<m

( viii ) Find the Fourier coefficient a, in the Fourier series

expansion of the function f(x)=xsinx;,—nt<x<7.
=1 e & ford B doft & B o o) 1 9H T

HET f(x)=xsinx;—n<x<n
UNIT -V

(3FE-V)

) (ix) Test the convergence or divergence of the integral -

“edx

2.
lx

=1 warenet o srfvrTor stean sTaEReT 3 adieror wiw |
’j@

! Xt

(x) Test the convergence or divergence of the integral

Ie”xdx _

0

=1 wmEReT 3 iR stean smEor F whare sy
Ie”‘dx _
0
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PART - B

(@us-9)
UNIT -1

(gr-1)
Find the ¢.1b. and Lu.b. of the set § ={x€ Z:x* <25},

T S={xeZ:x’ <25} w1 IoI gl e 9 HIAU
Prove that no open interval (a, b) is compact.
fag it for 1 foaa saue wed Ta1 ¢ |

UNIT - 11

(z=E-11) :

3n )
Prove that the sequence ((n!f ] is convergent.

3n Y
firg o o [(—n:’)—] vt

Test the following series for convergence where the general

_An+l-l

terms are given as ~» (n+ 27 -1

ﬁmaﬁ%ﬁw;ﬁeﬁaﬁﬁq,mww%t
U = N+l -1

" (n+2) -1
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UNIT - 1II

(3HTE-111 )

6. If f(x)=xe[0,1]. Then show that f is R-integrable on [0, 1]
‘ 1
and J.x dx = 5
0
A FA f(x)=xe[0,1], T g Ffm fF £ efqa [0, 1]

1
1
W R-GHRHE € qen dex=5.
. | | J
7. Let fis a function defined on the interval [0, 1] such that

if x is rational

0 ;
/ (x)=[1 The show that f is not R-

; if x is irrational
integrable on [0, 1].

afe W £ ST [0, 1] W Bt g @ uftenfig 3 f(x) =0
q‘ﬁxﬂﬁ'ﬁﬂ%‘f’l—d’f(x)= 1 Qﬁxmﬁﬁqﬁlaﬂmm
foh f AT [0, 1] W R-Tomhera

UNIT - 1V

(3HE-IV)

8. Obtain the cosine series of sin x in the interval 0 <x < 7.
sin X &1 0 < x < 7 37eRTeT § s Tt YT R |

9. Obtain the Fourier series for the function
S)=x-nt<x<n.
T f(x)=x"1-n<x<n & o0 BRA I 317
3141/Sc./4330 5 PTO.
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UNIT - V
(3FE-V)
COS X
10. Test the convergence of _[1 T dx
+x°
s COS X
T g & STFER 1 Ter hiT | I1+x2 dx
Q

11. Test the convergence of Isin xidx
0

For TS o ST s TIeTo BT |

PART - C
(@us-9)
UNIT -1

(3FE-1)

12. (a) State and prove Bolzano-Weierstress Theorem.
et forera T #1 wer ford we g S

(b) Prove that the set of rational numbers Q is an

archimedean ordered field.

http://mww.mlsuonlin

g FFu f uE HEmel = e AT i
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UNIT - 11
(FT3-11)

2n-17
3n+2’

13. (a) Prove that the sequence X, = Vne s

monotonically increasing, bounded and convergent,

2n~7 |
g #ifem fF e X, =3n+2;\7’ne Y T,
Reg Ue A ¥
(b) If x > 0, then test the convergence of the following

series
) L8 15, w1,
N XA —=x"F-—x +—x" .+ x

5 10 | no+ 1

b 3 5 4 n2__1 "
Xb—oXT b — X"+ —x" + o ——x" ¢
5 10 17 i+

UNIT - 11}

(3aT3-11)

I4. (a) Find the upper and lower Riemann integral for the
function defined in [0, 1] such that :

f(x)= [\/_- if x is rational number

I—x . 1f xisirrational number

and show that f(x) is not R-intgrable in [0, 1].
3141/S¢./4330 7 PTO.
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m[o,l]ﬁwﬁﬂﬁaﬁmm%quﬁﬁﬂm~
goEd T FifET iR a7 el wifse R f(x) SIae
[0, 1] T R-GHEEE Tl ¥ f(x):,/l_.xz afg x
afiE & T f(x) = | - x g x STaREd &

(b)  Every monotonic function f'is R-integrable.
T THEE HEA R-HHHEE Bl € |
UNIT - IV

(3FE-1V)

15. (a) Examine for term by term integration the series

> %" '(1-2x") in the interval [0, 1].

goit S (1 2x") A [0, 1] H TR HHHT

% ot gderor wifse |
(b)  Obtain the fourier series for the function f(x) = x; —-n s
<X < _
Wf(x)=x;—n<x<nﬁ¥ﬁ'&$ﬁﬁ ol Jra TSI |
UNIT -V ‘
(3oE-V)

16. (a) Test the convergence of the following integral J'e_x dx
0

an

ot TR 3 TR 1 e B fe<ax.

0

(b) Prove that the set Q of rational numbers is countable.
firg i for o gemetl @ 9o Q TUHE BT
i |
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