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B. Sc. (Part 111) EXAMINATION, 2021
MATHEMATICS

Paper First
(Analysis)
Time : Three Hours ] [ Maximum Marks : 50
AlC: UAP 3B W Blg & A T DI | W T b 3D
T £ |
Attempt any two parts of each Unit. All questions carry
equal marks.
sh §—1
(UNIT—1)
1. @) @ fgd ah > a,, @ @R & o smawd
min
vy I8 & o
lim a,,=0.
min—oo

A necessary condition for the convergence of a double
series Y @, isthat:
min
lim a,,=0.

min—oo
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f (X, y) = x2y2 +sin x+cos y
& folY Aelfd=g W AT T BT G0 DIt |
Verify the Young’s theorem at origin for the function :
f(X,y)=x2y2 +sinx+cosy.
FWA (-m,m) ¥ Bod f(x) @ BIRR ool =1
BIFAY, W8 -

cosx , 0<x<m
f(x)=
—CcosX, —-m<x<0

Find the Fouries series of the function f(x) in the
interval (-=, ), where :

cosx , 0<x<mw
f(x)= .
—CcosX, —-mw<x<0

THE—2

(UNIT—2)

T {5 f(x) = x2 3R [0,a] ¥ Sf&f a>0 | fe@msy
f& feR[0,a] 3R :

3
Iaxzdx:a—.
0 3

Let f(x)=x2 on [0,a], where a>0. Show that
f eR[0,a] and:

3
Iaxzdx:a—.
0 3
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1
Io x™1(1— x)"Ldx
SRR BT Wiefor DI |
Test the convergence of the beta function :
1
Io XML (1— x)"Ldx
e o<1, a@ Rig PIfvTT {3

.[ = log (1+ o COS X) dx
0 COS X

=nsinla.
If |a|<1, then prove that :

J~ = log (L + o COS X) X —
0 COS X
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(UNIT—3)
fe g wuiaRo

w:(ZH)Z__Z
Z+1i

a1 Rer fag ok M= w9 31 B |

nmsin~lo.

Find the fixed points and the normal form of the

bilinear transformation :

Z+1
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fewTsy f wUiaRoT :
5-4z
W=
47 -2
Td |z|=1 @ w-HE W IBE O & g W
HUTRT ATl & AR 59 g $ I75 91 HIo |
Show that the transformation :

5-4z
W=
47 -2
transforms the circle |z|=1 into a circle of radius

unity in w-plane and find the centre of the circle.

ﬁ@@QﬁSEWmm:

(W+1)Zzﬂ
zZ
WA y2=4(1—x) & 9B &3 B w-Hag H a1
T & ATRE T W HUART ol 2 |

Show that the transformation :
(W+1)? = 4
z

transforms the region outside the parabola
y2 =4(1—x) into the interior of the unit circle in
w-plane.
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(UNIT—4)
forell W T H yRd faga e figd aqead g
&l

In a metric space every open sphere is an open set.
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Rig o0 foo var a1 o aifiicg & &1 & s
fort Jr+l+r—1 e uRyy w= B |

Prove that there exists no integer for which
r+1++/r—1 is a rational number.

A x AR y A § g Idd G@N § AR x>0, T
T WIgd 6 n & ARAT 39 UBR 8 b nx >y |

If x and y are two given real numbers and x > 0, then
there exists a natural number n such that nx >y .

3PIE—5
(UNIT—5)
forveel W &1 Fo forgar fig @ifo |
State and prove Lindelof’s theorem.
£ IR T A FUA forgan g I |

State and prove Heine Borel theorem.

R & Suqqe A §gdd &l & IS 3R dadl dfe I8
T 3feRTel 8 |

A subset A of R is connected if and only if it is an
interval.




