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EXAMINATION, 2020 

MATHEMATICS 

Paper First 

(Analysis)  

Time : Three Hours 

Maximum Marks : 50 

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

 Attempt any two parts of each Unit. All questions carry 

equal marks. 

bdkbZbdkbZbdkbZbdkbZ&&&&1111    

(UNIT—1) 

1- ¼v½ n’kkZb;s fd fuEufyf[kr Js.kh vfHklfjr gksrh gS % 

2 2 2

1 1 1 2 1 3
..........

2 3 42 3 4
− + − + − +   

Show that the following series is convergent : 

2 2 2

1 1 1 2 1 3
..........

2 3 42 3 4
− + − + − +  
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¼c½ n’kkZb;s fd fuEufyf[kr Qyu ¼0] 0½ ij larr rks gS ij 
vodyuh; ugha gS % 
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( ) ( )

( ) ( )
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Show that the following function is continuous but 

not differentiable at (0, 0) : 

( )
( ) ( )

( ) ( )

2 2
, , 0, 0

,

0 , , 0, 0

xy
x y

f x y x y

x y

 ≠
= +
 =

 

¼l½ vUrjky ( ),−π π  esa Qyu ( ) 2f x x x= +  dh Qwfj;j 

Js.kh izkIr dhft,A 

Find Fourier series of ( ) 2f x x x= +  in internal

( ),−π π . 

bdkbZbdkbZbdkbZbdkbZ&&&&2222    

(UNIT—2) 

2- ¼v½ ;fn [ ], 0,1f  ij ( )f x x=  }kjk ifjHkkf”kr gS] rks 

n’kkZb;s fd [ ]R 0,1f ∈  rFkk 
1

0

1

2
x dx =∫ A 

If f  is defined by ( )f x x=  in [ ]0,1 , then show 

that [ ]R 0,1f ∈  and 
1

0

1

2
x dx =∫ .  

¼c½ lekdy 
2

20 1

m

n

x

x

∞

+∫ dx  dk vfHklj.k ds fy, ijh{k.k 

dhft;s] tgk¡ m  vkSj n  /kukRed iw.kk±d gaSA 
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Test the convergence of 
2

20 1

m

n

x
dx

x

∞

+∫ , where m and 

n are positive integers. 

¼l½ ;fn ( ),f x t  lHkh x a≥  vkSj It ∈  ds fy, larr gS 

rFkk ( ) [ ], ,x aφ ξ  ij lHkh aξ ≥  ds fy, ifjc) vkSj 

lekdyuh; gS rFkk ( )F t ( ) ( ),
a
f x t x dx

∞
= φ∫ ] I  ij 

,dleku vfHklfjr gksrk gS] rc fl) dhft, fd  

( )F t ] I  ij larr gSA 

If ( ),f x t is continuous for all x a≥  and It ∈  and 

( )xφ  is bounded and integrable for all aξ ≥  in 

[ ],a ξ  and F ( ) ( ) ( ),
a

t f x t x dx
∞

= φ∫  is uniformly 

convergent in I, then prove that ( )f t  is continuous 

in I.    

bdkbZbdkbZbdkbZbdkbZ&&&&3333    

(UNIT—3) 

3- ¼v½ nks fcUnqvksa 1z  rFkk 2z  dks feykus okyh ,d ljy js[kk 

dk lehdj.k Kkr dhft,A 

Find the equation of a straight line joining two 

points 1z  and 2z . 

¼c½ n’kkZb;s fd Qyu 3 23u x xy= −  gkeksZfud gS rFkk laxr 

fo’ysf”kd Qyu dks Kkr dhft, ftldk fd ;g 
okLrfod Hkkx gSA 
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Show that the function 3 23u x xy= −  is harmonic 

and find corresponding analytic function with u as 

its real part. 

¼l½ ml eksfc;l :ikUrj.k dks Kkr dhft, tks 0] 1 vkSj ∞  
dks Øe'k%  $ 1] i  vkSj 1−  esa izfrfpf=r djrk gSA 

Find Mobius transformation which maps points 0, 1 

and ∞  to + 1, i and – 1 respectively.  

bdkbZbdkbZbdkbZbdkbZ&&&&4444    
(UNIT—4) 

4- ¼v½ fl) dhft;s fd fdlh nwjhd lef”V esa] izR;sd foo`r 
xksyd ,d foo`r leqPp; gksrk gSA 

Prove that every open sphere is an open set in a 

metric space. 

¼c½ ;fn , , Rx y z ∈ ] rks fuEufyf[kr dks fl) dhft, % 

(i) x z x y y z− ≤ − + −  

(ii) x y x y− ≤ −  

If , , Rx y z ∈ , then prove the following : 

(i) x z x y y z− ≤ − + −  

(ii) x y x y− ≤ −  

¼l½ fl) dhft;s fd 2  ifjes; la[;k ugha gSA 

Prove that 2  is not a rational number. 

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

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

second countable. 

¼c½ eku yhft, ( )X, d  rFkk ( )Y, ρ  nks njhd lef”V;k¡ gSa 

rFkk : X Yf →  ,d larr Qyu gSA ;fn A X⊆ ] 

X  esa lagr gS] rc fl) dhft;s fd ( )A , Yf  esa lagr 

gSA 

Let ( )X, d  and (Y, ρ ) be two metric spaces and 

: X Yf →  is a continuous function. If A ⊆  X is 

compact in X, then prove that ( )Af  is compact  

in Y. 

¼l½ eku yhft, ( )X 0,1=  vkSj eku yhft, , Xd  ij 

lk/kkj.k nwjhd gSA ,d Qyu : X Xf →  ifjHkkf”kr gS 

( ) 1
f x

x
=  }kjkA n’kkZb;s fd f  larr gS fdUrq 

,dleku larr ugha gSA 

Let X = (0, 1) and d is a usual metric. A function 

: X Xf →  is defined by ( ) 1
f x

x
= . Show that f is 

continuous but not uniformly continuous. 
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