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MATHEMATICS
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: Answer all questions. All questions carry equal

marks.
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e i w2 sin—
g

ATERT

) 1
Show that the double series 2 SI

m,n 23"

1s convergent.
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(2)
(b) I YHA H HYA o fag el

State and prove Young’s theorem.
3794l / OR

(@) W f(x) % fau o<« (-m,m) H
TR 9ot AT % \GQ, Trl%:['

0, —mt<x<0

f(X)={

sinx, 0<x<mw

Find the Fourier series of the function
f(x) in the interval (—m, ), where :

0, —mt<x<0

sinx, 0<x<mw

f(X)={

() WA f(x) P Th R A 997 &
w9 ¥ frefuq wifse, &l

fx)=x,0<x</{

Represent the following function f(x) as
a Fourier sine series, where :

fx)=x, 0<x</.
TT3 / Unit-11

2. (0) s =IfST fF T&F Thige Hed T0H
THRAE Bl ® |
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(3)

Prove that every monotonic function is
Riemann integrable.

(b) THTRGM UM 1 Jayd Ha fafag
AR fag =ifsm)

State and prove fundamental theorem of
integral calculus.

37g4qr / OR

7 1 AU & faw wdiero

dx
x

@ I
HIFSTT |

dx

7.

[e e}
T h f
est the convergence o j L+

(b) <uMEQ o

L n
[= L = Tog(1+00) (> —1)
0 log x

Show that :

L n
[= L v = log(1+ o) (o > -1
0 log x
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3.

(a)

()

(a)

(4)

$H18 / Unit-I11
fog =ivw & < aftag denst *
TR H1 HUh 3Tk HIUhl o <R F
SET AT SRR BT T |

Prove that the modulus of the difference
of two complex numbers is greater than
or equal to the difference of their moduli

fag =ifsw f& wed
u=x3-3x2+3x2 32 +1

ATATE THIROT I G T © IR

[ NS

ga fovafoes wed w+iv H IE

HIFSTT |

Prove that the function
u=x>-3x2%+3x% 3y +1

satisfies Laplace’s equation and determine
corresponding analytic function u + iv.

37g4qr / OR

s o yA® wifodgd ®I=LoT S
¥l ThH R fig o WA ¥,
fr=fafed ®9 § @ ST Ghdr ©

1:1+x

w—2Zz zZ—o
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(3)

Show that every Mobius transformation
which has only fixed point oo can be put
in the form:

1:1+x

w—2Zz zZ—o

(b) TWfzy fF wI=RY w=tan2(§x/;j,

TPE IA |w|=1 & SRS AW HI
AT & 3TReh Y H ®Yd hidl

7

Show that the transformation
w = tan? (% \/; j , transforms the interior

of the unit circle |w|=1 into interior of
a parabola.

RS / Unit-IV

4. (o) WU fo fFdt e wafe # wH9a
Tl & Th W8 HUS H HAMS
dgd gl T
Show that in a metric space, the

intersection of an arbitrary collection of
closed set is closed.
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(6)

(b) Tag =T fo& e wafe ¥ ya=*
AR ke uReg T T

Prove that every convergent sequence in
a metric space in bounded.

37g4qr / OR

(a) Fp=r gidr=sor fagr (s feer fog
yig) fafew ik fag =i

State and prove Contraction Mapping
Principle (Banach Fixed Point Theorem).

(b) Tog =ifsw f& 5 s 9Raa den
T& T

Prove that /5 is not a rational number.

THE / Unit-V
5. () TWMEC TR WHMR Cla, b] TOHE oA
T
Show that the space C [a, b] is countable
compact.
(b) g =wifST fF g&* gl wafe goH
Mo B R
Prove that every metric space is first
countable.
37Y4qr / OR
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(7)
(o) Tomr wg fafe ik fag =wifSw)

State and prove Extension Theorem.

(b) Tag ®INT fF g&® Hgd e gl
STeSTHI-aigue Ui (BWP) &l € |

Prove that every compact metric space
has the Bolzano-Weierstrass Property
(BWP).
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