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E–3768 

B. Sc. (Part III) EXAMINATION, 2021 

MATHEMATICS 

Paper First 

(Analysis) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd bdkbZ ls dksbZ nks Hkkx gy dhft,A lHkh iz’uksa d¢ vad 

leku gSaA 

 Attempt any two parts of each Unit. All questions carry 

equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ ,d f}d Js.kh 

min

mna  dh vfHklkfjrk ds fy, vko’;d 

izfrca/k ;g gS fd % 

min
lim 0mna . 

A necessary condition for the convergence of a double 

series 
min

mna  is that : 

min
lim 0mna . 
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¼c½ Qyu % 

2 2( , ) sin cosf x y x y x y   

ds fy, ewyfcUnq ij ;ax izes; dk lR;kiu dhft,A 

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

2 2( , ) sin cosf x y x y x y . 

¼l½ varjky ( , )  esa Qyu ( )f x  dh Qksfj;j Js.kh Kkr 

dhft,] tgk¡ % 

cos , 0
( )

cos , 0

x x
f x

x x
  

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

interval ( , ) , where : 

cos , 0
( )

cos , 0

x x
f x

x x
. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ ekuk fd 2( )f x x  varjky [0, ]a  esa tgk¡ 0a A fn[kkb, 

fd R [0, ]f a  vkSj % 

3
2

0 3

a a
x dx . 

Let 2( )f x x  on [0, ]a , where 0a . Show that 

R [0, ]f a  and : 

3
2

0 3

a a
x dx . 
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¼c½ chVk Qyu dh % 

1
1 1

0
(1 )m nx x dx   

vfHklkfjrk dk ijh{k.k dhft,A 

Test the convergence of the beta function : 

1
1 1

0
(1 )m nx x dx  

¼l½ ;fn | | 1 ] rks fl) dhft, fd % 

1

0

log (1 cos )
sin

cos

x
dx

x
. 

If | | 1 , then prove that : 

1

0

log (1 cos )
sin

cos

x
dx

x
. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ f}jSf[kd :ikarj.k % 

(2 ) 2i z
w

z i
  

dk fLFkj fcUnq vkSj izlkekU; :i Kkr dhft,A 

Find the fixed points and the normal form of the 

bilinear transformation : 

(2 ) 2i z
w

z i
. 
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¼c½ fn[kkb, fd :ikarj.k % 

5 4

4 2

z
w

z
  

oŸ̀k | | 1z  dks w &lrg ij bdkbZ f=T;k ds oŸ̀k ij 

:ikarfjr djrk gS vkSj bl òŸk dk dsUnz Kkr dhft,A 

Show that the transformation : 

5 4

4 2

z
w

z
 

transforms the circle | | 1z  into a circle of radius 

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

¼l½ fn[kkb, fd :ikarj.k % 

 2 4
( 1)w

z
  

ijoy; 2 4(1 )y x  ds ckgjh {ks= dks w &lrg esa bdkbZ 

oŸ̀k ds vkarfjd Hkkx ij :ikarfjr djrk gSA 

Show that the transformation : 

2 4
( 1)w

z
  

transforms the region outside the parabola 

2 4(1 )y x  into the interior of the unit circle in 

w-plane. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ fdlh nwjhd lef”V esa izR;sd foòr xksyk foòr leqPp; gksrk 

gSA 

In a metric space every open sphere is an open set. 
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¼c½ fl) dhft, fd ,slk dksbZ iw.kk±d vfLrRo esa ugha gS ftlds 

fy, 1 1r r  ,d ifjes; la[;k gSA 

Prove that there exists no integer for which 

1 1r r  is a rational number. 

¼l½ ;fn x  vkSj y  nks nh gqbZ okLrfod la[;k,¡ gSa vkSj 0x ] rc 

,d izkd̀r la[;k n  dk vfLrRo bl izdkj gS fd nx y A 

If x and y are two given real numbers and x > 0, then 

there exists a natural number n such that nx y . 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fy.MsykWQ izes; dk dFku fy[kdj fl) dhft,A 

State and prove Lindelof’s theorem. 

¼c½ ghu chjsy izes; dk dFku fy[kdj fl) dhft,A 

State and prove Heine Borel theorem. 

¼l½ R dk mileqPp; A la;qDr gksrk gS ;fn vkSj dsoy ;fn ;g 

,d varjky gksA 

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

interval. 
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