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KN-236

B.Sc. (Part-111) Examination, 2022
(New Course)
MATHEMATICS
[ Paper : First |
( Analysis)

Time Allowed : Three Hours
Maximum Marks : 50
Minimum Pass Marks : 17

Note : All questions are compulsory. Attempt any two part

from each question. All questions carry equal marks.
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1 (a)
(b)
(c)
2 (a)
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Prove that : ~p converges if p>1 and

n=l1

diverges if p <1.
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Write and prove that ““Sufficient condition for
differentiability.”
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Explain : “Euler’s Formula”
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Let f be a bounded function on [a, b], then prove
that the insertion of an extra point of partition

[a, b] does not increase the upper Riemann sum.
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(b)  Explain : “Second Fundamental Theorem of

Calculus- Improved Form.”
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(c)  Prove that the integral _[t_na a>(1s convergent

if n>1 and divergent if 5 <.
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3. (a)  Explain : The necessary condition for f (z) to
be analytic.
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(b) If z,=x,+iy,and z,=x,+iy,, then

LI exp (5, - 2,)
exp z,

IEY Zl=x1+ly1\3ﬁT z,=x,tiy,, 09

x4 =exp(z,—z,)
expz,

(c)  Provethat: Every Mobius transformation maps

circles into circles.
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4. (a)  Let(X, d) be ametric space. Then prove that if

d(x,y)if d(x,y)>1

d*(x’y):min{l,d(x,J’)}:{ 1 ifd(x,y) =1

Then d* is bounded metric space on X.
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(b)  Explain: “Contraction principle”
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(c)  Provethat /g isnot a rational number.
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5. (a)  Define each of the following with example :
fFrticiie il i, Sereter dfed i
(1) Separable space
QR FHfte
(i1)  Second Countable space

f&dg o qHite

(b)  Prove that : A compact metric space has the

Bolzano-Weierstrass property.
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(c) Let(X, d)be a metric space and A, B < X be
closed. If A\ UB and A ~ B are connected,

then prove that A is connected.
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