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ED–2758 

B. A./B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

MATHEMATICS 

Paper First 

(Analysis) 

Time : Three Hours 

Maximum Marks : 50 

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

leku gSaA 

 Attempt any two parts from each question. All 

questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

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

3 4 5
2 .........

2 2 3 3 4 4
  

Show that the following series is convergent : 

3 4 5
2 .........

2 2 3 3 4 4
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¼c½ n’kkZb;s fd fuEufyf[kr Qyu ewy fcUnq ij larr gS] 

fdUrq vodyuh; ugha gS % 

3 3

2 2
, ( , ) (0,0)

( , )

0 ,

x y
x y

f x y x y   

Show that the following function is continuous but 

not differentiable at origin : 

3 3

2 2
, if ( , ) (0,0)

( , )

0 , otherwise

x y
x y

f x y x y  

¼l½ Qyu % 

2( ) ,f x x x   

rFkk        ( 2 ( )f x f x   

dh Qwfj;j Js.kh Kkr dhft,A 

Find the Fourier series of function : 

2( ) ,f x x x   

and             ( 2 ( )f x f x . 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ ;fn % 

2( ) , [0, ], 0f x x x a a   

n’kkZb;s fd % 

R [0, ]f a   

rFkk              

3
2

0 3

a a
x dx   
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  P. T. O. 

If 

2( ) , [0, ], 0f x x x a a  

show that : 

R [0, ]f a  

and                 

3
2

0 3

a a
x dx  

¼c½ fuEufyf[kr lekdy ds vfHklj.k ds fy, ijh{k.k  

dhft, % 

20

cos

1

x
dx

x
  

Test the convergence of the following : 

20

cos

1

x
dx

x
 

¼l½ ;fn ( , )f x t  lHkh x a  vkSj [t  ds fy, larr 

gS rFkk , [ , ]x a  ij lHkh a  ds fy, ifjc) 

vkSj lekdyuh; gS] rc fl) dhft, % 

        ( , ) ( ) ( , ) ( )
a a

f x t x dx dx f x t x dt dx   

If ( , )f x t is continuous for all x a  and [t  

and x  is bounded and differentiable in [ , ]a for 

all a , then prove that : 

     ( , ) ( ) ( , ) ( )
a a

f x t x dx dx f x t x dt dx  
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bdkbZ&3 

(UNIT—3) 

3- ¼v½ n’kkZb;s fd 
1 2

3 4

arg
z z

z z
 vkjxk¡ lery esa 2z  dks 1z  

ls vkSj 4z  dks 3z  ls feykus okyh js[kkvksa ds chp dk 

dks.k gSA 

Show that 1 2

3 4

arg
z z

z z
 is angle between the lines 

joint the points 2z  to 1z  and 4z  to 3z  in argand 

plane.  

¼c½ fl) dhft, fd Qyu  

3 2 2 23 3 3 1u x xy x y   

ykIykl lehdj.k dks larq”V djrk gS vkSj laxr 

fo’ysf”kd Qyu u iv  Kkr dhft,A 

Prove that the function : 

3 2 2 23 3 3 1u x xy x y  

satisfies Laplace’s equation and find corresponding 

analytics function u iv . 

¼l½ :ikUrj.k 1

1
W T ( ) ,

3

z
z

z
 W T ( )

2
g

z
z

z
 

ysdj fuEufyf[kr dk eku crkb, % 

                
1 1 1

1 2 2 1 1 2 2 1T (W), T (W), T T ( ), T T ( ), T T ( )z z z   
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Consider the transformation 1

1
W T ( ) ,

3

z
z

z
 

W T ( )
2

g

z
z

z
 find value of the following : 

         
1 1 1

1 2 2 1 1 2 2 1T (W), T (W), T T ( ), T T ( ), T T ( )z z z  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ fl) dhft, fd fdlh nwfjd lef”V esa ifjfer la[;k esa 

foo`Ÿk leqPp;ksa dk loZfu”B foo`Ÿk gksrk gSA 

Prove that in a metric space, the intersection of a 

finite number of open sets is open. 

¼c½ fl) dhft, fd fuEufyf[kr izfrfp=.k 
3 3: R Rf  

3(R , )d  ij ,d ladqpu izfrfp=.k gSA 

31
( ) R

4
f x x x   

Prove that the following mapping 
3 3: R Rf , is a 

contraction in 
3(R , ).d  

31
( ) R

4
f x x x  

¼l½ fl) dhft, fd 3  ,d vifjes; la[;k gSA 

Prove that 3  is an irrational number. 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fy.MsykWQ izes; fyf[k, ,oa fl) dhft,A 

State and prove Lindelofs Theorem. 
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¼c½ eku yks (X, )d  rFkk (Y, P)  nks nwfjd lef”V;k¡ gSa rFkk 

: X Yf  ,d larr Qyu gSA ;fn f  ,dSdh 

vkPNknd gS vkSj X  larr gS rc fl) dhft, 
1f  

larr gSA 

 

¼l½ eku yks X [ 1, 1] fujis{k eku nwfjd ls lfTtr gS] 

Y = R  lk/kkj.k nwfjd lef”V gS vkSj eku yks 

: X Rf ] 
2( ) 7 Xf x x x x  ls ifjHkkf”kr 

gS rc fl) dhft, fd f  ,d leku larr gSA  

Let X [ 1, 1]  is equipped with absolute value 

metric, Y = R is usual metric space and Let 

: X Rf  defined by 
2( ) 7 Xf x x x x  

then prove that f is uniformly continuous. 
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