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KN-236
B.Sc. (Part-III) 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.

lHkh iz'u vfuok;Z gSaA izR;sd iz'u ls dksbZ nks Hkkx gy

dhft,A lHkh iz'uksa ds vad leku gSaA

[P.T.O.]
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Unit-I / bdkbZ&I

1. (a) Prove that : 
1

1
p

n n




  converges if 1p   and

diverges if 1p  .

fl) dhft, % 
1

1
p

n n




  vfHklfjr gksrh gS ;fn 1p 

vkSj vilfjr gksrh gS ;fn 1p  .

(b) Write and prove that ‘‘Sufficient condition for

differentiability.’’

ßvodyuh;rk ds i;kZIr izfrcU/kÞ dks fy[kdj fl)

dhft,A

(c) Explain : ‘‘Euler’s Formula’’

foLrkj dhft, % ßvk;yj dk lw=Þ

Unit-II / bdkbZ&II

2. (a) 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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ekuk f vUrjky [a,b] ij ,d ifjc) Qyu gS] rc

fl) dhft, fd [a,b] ds foHkktu esa ,d vfrfjDr

fcUnq ysus ij mifj jheku ;ksx ugha c<+rkA

(b) Explain : ‘‘Second Fundamental Theorem of

Calculus- Improved Form.’’

foLrkj dhft, % ßdyu dh f}rh; ewy izes; & la'kksfèkr

:iÞ

(c) Prove that the integral ,
n

a

dt

t



  a>0 is convergent

if n>1 and divergent if 1n  .

fl) dhft, fd ,
n

a

dt

t



  a>0 vfHklkjh gksxk ;fn n>1

vkSj vilkjh gksxk ;fn 1n 

Unit-III / bdkbZ&III

3. (a) Explain : The necessary condition for f (z) to

be analytic.

Qyu f (z) ds fo'ysf"kd gksus ds vfuok;Z izfrc) dks

le>kb,A

[P.T.O.]
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(b) If  z
1
=x

1
+iy

1
 and z

2
=x

2
+iy

2 
, then

1
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2

exp
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z
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z
 

;fn z
1
=x

1
+iy

1 
vkSj z

2
=x

2
+iy

2 
, rc
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2
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exp ( )

exp

z
z z

z
 

(c) Prove that : Every Mobius transformation maps

circles into circles.

fl) dhft, % izR;sd eksfc;l :ikUrj.k oÙ̀kksa dks o`Ùkksa

esa izfrfpf=r djrk gSA

Unit-IV / bdkbZ&IV

4. (a) Let (X, d) be a metric space. Then prove that if

        d*(x, y)=
( , ) ( , ) 1

min{1, ( , )}
1 ( , ) 1

d x y if d x y
d x y

if d x y


  

Then d* is bounded metric space on X.

;fn (X, d) ,d nwjhd lef"V gS] rc n'kkZb, fd
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  d*(x, y) = min{1, ( , )}d x y 
( , )

1

d x y



;fn

;fn

( , ) 1

( , ) 1

d x y

d x y




ls ifjHkkf"kr Qyu] X ij ,d ifjc) nwjhd gSA

(b) Explain : ‘‘Contraction principle’’

foLrkj dhft, % ßladqpu fl)kUrÞ

(c) Prove that 8  is not a rational number..

fl) dhft, fd 8  ,d ifjes; la[;k ugha gSA

Unit-V / bdkbZ&V

5. (a) Define each of the following with example :

fuEufyf[kr dh ifjHkk"kk] mnkgj.k lfgr nhft, %

(i) Separable space

i`FkDdj.kh; lef"V

(ii) Second Countable space

f}rh; x.kuh; lef"V

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

Bolzano-Weierstrass property.

[P.T.O.]
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fl) dhft, % ,d lagr nwjhd lef"V] cksYtkuks ohjLVªkl

xq.k /keZ j[krk gSA

(c) Let (X, d) be a metric space and A, B   X be

closed. If A B  and A B  are connected,

then prove that A is connected.

ekuk  (X, d) ,d nwjhd lef"V gS rFkk A, B   X

laor̀ gSA ;fn A B  rFkk A B  lEc) gSa] rks

fl) dhft, fd A lEc) gSA

----x----


