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B. A. (Part III) EXAMINATION, 2020 

MATHEMATICS 

Paper First 

(Analysis) 

Time : Three Hours ]  [ Maximum Marks : 50 

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

 Attempt any two parts of each question. All questions 
carry equal marks. 

bdkbZ&1 
(UNIT—1) 

1- ¼v½ Qyu   cosf x x x  ds fy, vUrjky ( , )   esa Qwfj;j 

Js.kh Kkr dhft,A 

Find the Fourier series of the function   cosf x x x  

in the interval  ( , )  . 

¼c½ n’kkZZZ Zb;s fd Qyu % 

     

   

3 3

2 2
, , 0, 0

,

0 , , 0, 0

x y
x y

f x y x y

x y

 
 
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 0, 0  ij lrr~ rks gS ij vodyuh; ugha gSA 

 [ 2 ] D–3289 

 (B-10) 

Show that the function : 

     

   
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, , 0, 0

,

0 , , 0, 0
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x y
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 

 

 

is continuous but not differentiable at (0, 0).  

¼l½ nks pjksa ds Qyu ds fy, LoktZ izes; fyf[k, ,oa fl)  
dhft,A 

State and prove Schwarz theorem for function of two 
variables. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fl) dhft, fd izR;sd larr Qyu jheku lekdyuh;  
gksrk gSA 

Prove that every continuous function is Riemann 
Integral. 

¼c½ lekdyu xf.kr dk ewyHkwr izes; fyf[k, ,oa fl)  
dhft,A 

State and prove Fundamental theorem of Integral 
Calculus. 

¼l½ lekdy % 

 

1

10
2 31

dx

x x



   

ds vfHklj.k dk ijh{k.k dhft,A 
Test for the convergence of integral : 

 

1

10
2 31

dx

x x



  
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bdkbZ&3 

(UNIT—3) 

3- ¼v½ n’kkZb, fd nks lfEEkJ la[;kvksa ds ;ksx dk ekikad lnSo muds 
ekikadksa ds ;ksx ls NksVk ;k cjkcj gksrk gSA 

Show that the modulus of sum of two complex 
numbers is always less than or equal to the sum of their 
moduli. 

¼c½ n’kkZb;s fd :ikUrj.k 2 3

4

z
w

z





 o`Ÿk 2 2 4 0x y x    

dks ljy js[kk 4 3 0u    izfrfpf=r djrk gSA 

 Show that the transformation 
2 3

4

z
w

z





maps circle 

2 2 4 0x y x    into straight line 4 3 0u   . 

¼l½ ;fn  w f z u iv    fo’ysf”kd Qyu gS rFkk 

{cos sin }xu v e y y   ] rc  f z  dks z  ds inksa esa 
Kkr dhft,A 

If   w f z u iv    is analytic  function and 

 cos sinxu v e y y   , then find  f z  in terms  

of z . 

bdkbZ&4 
(UNIT—4) 

4- ¼v½ fl) dhft, fd 3  ,d vifjes; la[;k gSA 

Prove that 3  is an irrational number. 

¼c½ fl) dhft, fd fdlh nwjhd lef”V esa izR;sd foor̀ xksyd ,d 
foòr leqPPk; gksrk gSA 

  Prove that in a metric space every open sphere is an 
open set. 

 [ 4 ] D–3289 

 (B-10) 

¼l½ ekuk fd  X, d  ,d nwjhd lef”V gS rFkk *d fuEu izdkj ls 

ifjHkkf”kr gS % 

   
 

* ,
, , X

1 ,

d x y
d x y x y

d x y
  


  

n’kkZb, fd *d ] X  ij ,d nwjhd gSA 

Let (X, d) be a metric space and let *d  be defined by : 

    
 

* ,
, , X

1 ,

d x y
d x y x y

d x y
  


 

then show that *d  is metric on X. 

bdkbZ&5 
(UNIT—5) 

5- ¼v½ fl) dhft, fd izR;sd f}rh; x.kuh; nwjhd lef”V x.kuh; 
l?ku gksrk gSA 
Prove that every second countable metric space is 
separable. 

¼c½ fl) dhft, fd ,d lac) leqPp; dk lrr~ izfrfcac lac) 
gksrk gSA 
Prove that a continuous image of a connected set is 
connected. 

¼l½ foLrkj izes; fyf[k, ,oa fl) dhft,A 
State and prove Extension theorem. 
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