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

MATHEMATICS
Paper-I
(Real Analysis)

Time Allowed : Three Hours
Maximum Marks : 75

PART - A (@us-371) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks.
Tl T AT T | W e o SR I v @ s T 1
gt 9o & i THA § |
PART - B (@uz-7) [Marks : 35

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

YOI THTE W Uh-Uh 97 T4 §U, F Uie wod i |

T H¥ I IW 250 VeaT F 31k 7 & |
Qo we il & o7k THH
PART - C (@Ueg-H/) [Marks : 20
Answer any fwo questions (300 words each).
All questions carry equal marks.
I T FC | Tk F9 1 IR 300 WI=ST A o6 7 9 |
gt gl & 3 quE ¥
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E (1)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

PART - A
(TUe-A)
UNIT - I
(garE-1)
Define isolated point.
forgep fareg 1 Wit 1S |
State Heine Borel theorem.
23 dRe WA w1 e fafed |
UNIT - I
(gehT$-11)
Discuss the convergence of the geometric series.
iR ot 3 st s faerEr SISl |
Write the statement of D 'Alembert's ratio’ test.
< S 1 ST e s e fefe |
UNIT - I
(gahTE-11I)

State the Darboux theorem.
= Wi i FuA fafed |

Write down the necessary and sufficient condition for
R-integrability.
o e 3 e ST Td T Hfde fafed |
UNIT - IV
(3HTE-IV)
Find the Fourier coefficient a, in the Fourier series
expansion of the function :

f(x):[—n . —n<x<0

X o e R
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=1 e & ford $R& goft F A oiieh o, %1 79 T
i |

-t ; —nw<x<0

f(x)=[

X s RN .

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

expansion of the function f(x)=xsinx;—-nt<x<m.
71 wer & ford B Ioft & HRa o o 1 wH w1

HINTI f(x)=xsinx;—n<x<n
UNIT -V

(3HE-V)

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

dx

e
lx

= wreRet o sifiraRor stgan sTqERor 3 qder Fiw|
’j&

1 k-

(x) Test the convergence or divergence of the integral

Ie”xdx .

0

=1 wmrEReT 3 stfireRon stean eraEtor ¥ qhe wiw)
Ie”‘dx ;
0

3141/Sc./4330 3 PT.O.

[




PART - B

(@us-9)
UNIT -1

(gre-1)
Find the g 1b. and Lub. of the set § ={xe Z:x* <25}.

Ty S={er:x2£25} F1 3595 TG F=1eh 91d Hitod |

Prove that no open interval (a, b) is compact.
fag Fifs for @1 foga sfaua Hed el ¢ |
UNIT - II

(z=E-11)

3n

—_—

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

3n \»
firg e o [(—n?)—] aifrard

Test the following series for convergence where the general

Jn+l1-1

terms are given as ~n (n+ 2y -1

forey ot 3 T ) Wi T, g ST W
I = Nn+l1-1

" n+2) =1
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UNIT - III

(FeRTE-1I1 )

6. If f(x)=x€[0,1], Then show that f is R-integrable on [0, 1]
; 1
and Ix dx = 5
0
AR F f(x)=xe[0,1], 7@ foag Ffm fr £ ofawa [0, 1]

1
1
W R-GHHHIT § qe fxdx=5.
: . s
7. Let fis a function defined on the interval [0, 1] such that

if x is rational

0=
f(x)=|i] The show that f is not R-

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

e Her f Fawe [0, 1] W 1 go6R & wfenfaa 1 f(x) = 0
qﬁxqﬁﬁq@@f(x)= | meﬁ'ﬁqﬁlﬁmm
feh f 3ia0a [0, 1] W R-Tomherta £

UNIT - IV

(FHE-1IV)

8. Obtain the cosine series of sin x in the interval 0 <x < 7.
sin X & 0 < x < 71 37aTeT § BT Tt YT R |

9. Obtain the Fourier series for the function
S =x*;-n<x<m.
BT f(x)=x";—-n<x<n % o0 BRA I 30 R
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UNIT -V
(z&E-V)
COS X
10. Test the convergence of _[1 =y’
+x2
s COS X
T TR & SRR S THET R | ]"sz dx
0

11. Test the convergence of ISiﬂ x'dx
0

FrT TS % STRTEROT &l T R |

PART - C

(@ue-¥)

UNIT - I

(gaE-1)
12. (a) State and prove Bolzano-Weierstress Theorem.
e frera v w1 W e fas wif

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

archimedean ordered field.
farg <R o o Emel @ e AT i
a7 T
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UNIT - 11

(ZeTS-11)

2n—17
3n+2’

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

is

monotonically increasing, bounded and convergent.

2n-7 '
g #ifs fr emgrm X, =3n+2;\7’ne THEE Fefue,
Rers T A ¥
(b) If x > 0, then test the convergence of the following

series
2 58 08, i
3 X+=X"+—x"+—x"+...+ b

5 10 1 n+1

7. 3 15 4 nz‘*l i
XF=X + =X ke g et 4
5 10 17 n+1

UNIT - III

(3T3-II01 )

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

JEx)= [\/__ if X is rational number

I —x . if x is irrational number

and show that f(x) is not R-intgrable in [0, 1].
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(b)

15. (a)

(b)

16. (a)

(b)

Fiau [0, 1] % e et e 3 S we e -
o 919 S sk g8 wefiia Hifse & f(x) S
[0, 1] T R-EHEeHE T&l €1 f)=A1-x* R x
afi & T f(x) = 1 —x AfE x TaREg &

Every monotonic function f is R-integrable.
T THEE e R-HHIHEHE Bl € |
UNIT - IV

(3HE-1V)

Examine for term by term integration the series
> x"'(1-2x") in the interval [0, 1].

goit 3 X" (1-2x") F A [0, 1] H TE_: FHH
& fo wdierr shifs |

Obtain the fourier series for the function f(x) = x; -7

N R

Wf(x)=x;-n<x<né¥ﬁﬁgﬁa goft Jd HifSIg |
UNIT -V :

(3HE-V)

Test the convergence of the following integral Ie_x dx
0

oy TR S AT T T B ferax.

Prove that the set Q of rational numbers is countable.
firg i for it emstl @ 9o Q TUHIE BT
71 '
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