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B. A. (Part II) EXAMINATION, 2020 

MATHEMATICS 

Paper First 

(Advanced Calculus) 

Time : Three Hours ]  [ Maximum Marks : 50 

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

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

bdkbZ&1 
(UNIT—1) 

1- ¼v½ n’kkZb;s fd vuqØe 1{S } ,n n

  tgk¡ % 

1
S 1

n

n n
    

  

vfHklkjh gSA  

Show that the sequence 1{S } ,n n

  where : 

1
S 1

n

n n
   
    

is convergent.  
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¼c½ n’kkZb;s fd % 

1/
lim

( !) nn

n
e

n
   

Show that : 

1/
lim

( !) nn

n
e

n
  

¼l½ fuEufyf[kr Js.kh ds vfHklj.k dk ijh{k.k dhft, % 
3 5 71 1.3 1.3.5

. . . ...
1 2 3 2.4 5 2.4.6 7

x x x x
      

Test the convergence for the following series : 

3 5 71 1.3 1.3.5
. . . ...

1 2 3 2.4 5 2.4.6 7

x x x x
     

bdkbZ&2 
(UNIT—2) 

2- ¼v½ fuEufyf[kr Qyu ds lkarR; dh tk¡p ewyfcUnq ij dhft, % 
1/

1/
, 0

( ) 1
0 , 0

x

x

xe
x

f x e
x


 

 

  

Test the following function for continuity at the origin : 

1/

1/
, if 0

( ) 1
0 , if 0

x

x

xe
x

f x e
x


  

 

 

¼c½ n’kkZb;s fd Qyu % 
2 1, 1

( )
1 , 1

x x
f x

x x

  
 

 
 

x = 1 ij vodyuh; ugha gSA  
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Show that the function f (x) defined by  : 

2 1, when 1
( )

1 , when 1

x x
f x

x x

  
 

 
 

is not differentiable at x = 1. 

¼l½ ;fn  % 

             

2
( ) ( ) ( ) ( )

2!

h
f x h f x h f x f x h        

rks   dk eku Kkr dhft,] tcfd ,x a  
5/2( ) ( )f x x a  A   

If : 

      

2
( ) ( ) ( ) ( )

2!

h
f x h f x h f x f x h        

then find the value of , when ,x a  

5/2( ) ( )f x x a  .  

bdkbZ&3 
(UNIT—3) 

3- ¼v½ fl) dhft, fd Qyu % 

      

1 1
sin sin , ( , ) (0, 0)

( , )

0 , ( , ) (0, 0)

y x x y
x yf x y

x y

   
 

  

ewyfcUnq ij larr gSA  
Prove that the function : 

        

1 1
sin sin , ( , ) (0, 0)

( , )

0 , ( , ) (0, 0)

y x x y
x yf x y

x y

   
 

 

is continuous at the origin.  
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¼c½ ;fn % 

x y zx y z c   

rks n’kkZb;s fd x = y = z ij % 

2
1( log )e

z
x x

x y


 
 

  

If : 

x y zx y z c  

then show that : 

2
1( log )e

z
x x

x y


 
 

 

when x = y = z. 

¼l½ rhu pjksa ds ,d lek?kkr Qyu ds fy, vkW;yj izes; dk dFku 

dhft, vkSj fl) dhft,A  

State and prove Euler’s theorem for a homogeneous 

function of three variables.  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ljy js[kkvksa ds dqy % 

2 2sec cosecax by a b      

dk vUokyksi Kkr dhft,] tgk¡ dks.k  izkpy gSA   

Find the envelope of the family of lines : 

2 2sec cosecax by a b      

where the parameter is the angle .  
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¼c½ nh?kZoŸ̀k 
2 2

2 2
1

x y

a b
   dk dsUnzt Kkr dhft,A  

Find the evolute of the ellipse 
2 2

2 2
1

x y

a b
  . 

¼l½ fl) dhft, fd fn;s gq, vk;ru okys lHkh vk;r Qydksa esa 
?ku U;wure ì”B okyk gksrk gSA  
Prove that of all rectangular parallelopipes of the same 
volume, the cube has the least surface.  

bdkbZ&5 
(UNIT—5) 

5- ¼v½ fl) dhft, fd % 
1

1 1
0

|1 ( )
log , ( , 0)

m
n

m

m
x dx m n

x n


     
    

Prove that : 
1

1 1
0

|1 ( )
log , ( , 0)

m
n

m

m
x dx m n

x n


     
   

¼c½ fn[kkb;s fd % 
/ 2 /2

0 0
sin

sin

dx
x dx

x

 
      

Show that : 

/ 2 /2

0 0
sin

sin

dx
x dx

x

 
     

¼l½ lekdyu dk Øe cnfy;s % 

2

2 2

0 2
V

a ax

ax x
dx dy

    

Change the order of integration in : 

2

2 2

0 2
V

a ax

ax x
dx dy
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