
KN-69/1000 (  1  ) [P.T.O.]

Note : All questions are compulsory. Attempt any two parts

from each unit. All questions carry equal marks.

lHkh iz'u vfuok;Z gSaA izR;sd bdkbZ ls fdUgha nks Hkkxksa dks gy

dhft,A lHkh iz'uksa ds vad leku gSaA

UNIT-I / bdkbZ-I [5×2=10]

1. (a) Show that sequence 2 3

1 1 1 1
, , ,.... ,.....

2 2 2 2n
 
 
 

 is

convergent sequence.
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n'kkZb;s fd vuqØe 2 3

1 1 1 1
, , ,.... ,.....

2 2 2 2n
 
 
 

 ,d

vfHklkjh vuqØe gSA

(b) Test the convergence or divergence of the

following infinite series :

            

1 2 32 3 4

2 3 4

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

1 2 31 2 3

  
     

               
     

fuEu vuar Js.kh ds vfHklj.k ;k vilj.k dk ijh{k.k

dhft, %

      

1 2 32 3 4

2 3 4

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

1 2 31 2 3

  
     

               
     

(c) Define absolute convergence and test the

absolute convergence of the :

            
3 5

.....
3 5

x x
x   

fujis{k vfHklj.k dks ifjHkkf"kr dhft, rFkk fuEu Js.kh

ds fujis{k vfHklj.k dk ijh{k.k dhft, %

      
3 5

.....
3 5

x x
x   
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UNIT-II / bdkbZ-II [5×2=10]

2. (a) Examine the continuity of the following

function ( )f x  at x = 0 :

1

1
( )

1

x

x

xe
f x

e



  when 0x  , (0) 0f  .

fuEu Qyu ( )f x  ds lkarR; dk x = 0 ij ijh{k.k

dhft, %

1

1
( )

1

x

x

xe
f x

e



 tc 0x  , (0) 0f  .

(b) Using mean value theorem, prove  the

following :

1
2

tan
1

x
x x

x
 


 where x >0.

ek/;eku izes; ds iz;ksx ls fuEu dks fl) dhft, %

1
2

tan
1

x
x x

x
 


 tgk¡  x >0.

[P.T.O.]
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(c) By using   Taylor theorem, prove that :

            
3 3 5 5

sin .... sin
3 5 2

n na x a x a x n
ax ax a x

n

       
 

VsYkj izes; ds mi;ksx ls] fl) dhft, %

     
3 3 5 5

sin .... sin
3 5 2

n na x a x a x n
ax ax a x

n

       
 

UNIT-III / bdkbZ-III [5×2=10]

3. (a) If  
1

2 2 2 2V x y z


   , then prove that :

V V V
x y z V

x y z

  
   

  

;fn  
1

2 2 2 2V x y z


    rc fl) dhft, %

V V V
x y z V

x y z

  
   

  

(b) Transform the equation

2
2

2
cot 4 cosec 0

d y dy
x y x

dxdx
  

by  2log tan 2
xz 
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lehdj.k 
2

2
2

cot 4 cosec 0
d y dy

x y x
dxdx

    dk

2log tan 2
xz    }kjk :ikUrj.k dhft,A

(c) If 1 1cosy x ,  2 1 2sin cosy x x  and

3 1 2 3cossin siny x x x    then prove that :

3 21 2 3
1 2 3

1 2 3

( , , )
sin sin sin

( , , )

y y y
x x x

x x x


   



;fn 1 1cosy x ] 2 1 2sin cosy x x  rF k k

3 1 2 3cossin siny x x x    ] rc fl) dhft, %

      
3 21 2 3

1 2 3
1 2 3

( , , )
sin sin sin

( , , )

y y y
x x x

x x x


   



UNIT-IV / bdkbZ-IV [5×2=10]

4. (a) Find the envelope of the family of straight

lines 2 2 2y mx a m b   ,where m is the

parameter.

ljy js[kkvksa ds dqy 2 2 2y mx a m b    dk

vUokyksi Kkr dhft,] tgk¡ m ,d izkpy gSA

[P.T.O.]
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(b) Find the minimum value of a function

2 2 2x y z   when ax by cz p    (Given).

Qyu 2 2 2x y z   dk fufEu"B eku Kkr dhft,]

tcfd ax by cz p    ¼fn;k gS½

(c) If 2 3 4U x y z  and 2 3 4x y z a    then show

that the maximum value of U is
9

9

a 
 
 

.

;fn 2 3 4U x y z  rFkk 2 3 4x y z a    rc

n'kkZb, fd U dk mfPPk"B eku 
9

9

a 
 
 

 gSA

UNIT-V / bdkbZ-V [5×2=10]

5. (a) Show that :

( , )
m n

m n
m n

 


 ( , 0)m n 

n'kkZb;s fd %

( , )
m n

m n
m n

 


 ( , 0)m n 



KN-69/1000 (  7  )

(b) Change order of integration in

1 1

0

x
y

x
e dx dy   and solve it.

lekdyu dk Øe ifjorZu dhft,

1 1

0

x
y

x
e dx dy   rFkk bls gy dhft,A

(c) Evaluate :

2 21 1

0 0 0

x x y
x dx dy dz

 
   .

ewY;kadu dhft, %

2 21 1

0 0 0

x x y
x dx dy dz

 
   -

----x----


