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B. A. (Part I11) EXAMINATION, 2021

MATHEMATICS

Paper First

(Analysis)
Time : Three Hours ] [ Maximum Marks : 50
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Attempt any two parts of each question. All questions

carry equal marks.
TPIe—1
(UNIT—1)
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Write and prove the statement of D’Alembert ratio

test.

P.T.O.



[2] E-3339

f(X,y) = x?y? +sinx +cosy
& forg I T &1 G qa g W) I |

Verify the Young’s theorem at origin for the function :

f(X,y) = X?y? +sinx +cosy
Wf(x)a}mW(—n,n)ﬁWWW
BT, e -

0, -m<x<0
f(X)_{sinx, 0<x<m

Find the Fourier series of the function f (x) in the

interval (—=, =), where :

0, -m<x<0
f(X)_{sinx, 0<x<m
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(UNIT—2)
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State and prove ‘fundamental theorem of integral

calculus’.



[3] E-3339

) jjj%dx BT AR B o qerr AR |

2
Test the convergence of Io

log x
dx.
J2-x
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o 2
Find the value of | . x%e™"dx, o >0 with the help of
differentiation with respect to parameter.
$PR—3

(UNIT—3)

w=f@=u+iv
faveif¥e et & T u—v=eX(cosy—siny), T f (2)
Pl 2% ol H A DI |
If:
w=f@Z)=u+iv
is an analytic function and u—v=e*(cosy-siny),

then find f (z) in terms of z.

P.T.O.
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22+3
W=
z-4

qd X2+y?—4x=0 @ W W 4u + 3 =0 W
yfaff3a eear 21
Show that the transformation :

22+ 3
W=
z-4

maps the circle x?+y?—4x=0 onto the straight line

4u+3=0.
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Show that the transformation :

z—ic 2
w= -
Z+ic

where c is real, maps the right half of the circle |z|=c

into the upper half of the w-plane.
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(UNIT—4)
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Prove that in a metric space, every closed sphere is a

closed set.

9MRg (Banach) g Rigrd & foRgy den Rig
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State and prove Banach’s contraction principle.

AF Ao fh d 76 aIRad e X W 1@ WS 2|
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* _od(xy)
Y= Ty
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Let d is a metric on a non-empty set X. Then show that

the function defined as :

d(xy)

d (xy)= 1+d(x,y)

is also a metric on X, where x,y e X.

P.T.O.
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(UNIT—5)
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State and prove Baire’s category theorem.
@ UP HEd b FHE deaTH-asEE U (BWP)
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Prove that ‘every compact metric space has the

Bolzano-Weierstrass property’.

@) Rig BN & T Hag FYead & dad uffdw dag
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Prove that continuous image of a connected set is

connected.
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