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Note : All questions are compulsory. Answer any two parts

from each question/unit. All questions carry equal marks.

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

dks gy dhft,A lHkh iz'uksa ds vad leku gSaA
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Unit - I / bdkbZ - I

1. (a) Prove that the sequence  
1n n

s



, where

2

2
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n
s

n





, is monotonic increasing. If

n , then find its limit.

fl) dhft, fd vuqØe  
1n n

s



] tgk¡ 
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2 1
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n
s

n





]

,dfn"V o/kZeku gSA ;fn n  rc bldh lhek

Kkr dhft,A

(b) Test the convergence or divergence of the

following series :

2 2 3 32 3 4
1 ......, 0

2 3 4

x x x
x    

fuEufyf[kr Js.kh vfHklj.k ;k vilj.k dk ijh{k.k

dhft, %

2 2 3 32 3 4
1 ......, 0

2 3 4

x x x
x    

(c) Prove that every absolutely convergent series is

convergent but not conversely.
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fl) dhft, fd izR;sd fujis{k vfHklkjh ¼ije vfHklkjh½

Js.kh vfHklkjh gksrh gS] fdUrq foykse lnSo lR; ugha gSA

Unit - II / bdkbZ - II

2. (a) Test the continuity and differentiability of the

following function at 2x   :

 
1 , if 2

5 , if 2

x x
x

x x


 
   

Qyu %

 
1 , 2

5 , 2

x x
x

x x


 
   

; fn

; fn

dh lkarR;rk ,oa vodyuh;rk dh tk¡p 2x   ij

dhft,A

(b) Verify Rolle's theorem for the following functions :

(i)   tan ,f x x  where 0 x  

(ii)     /23 xf x x x e   in the internal

 3, 0 .

[P.T.O.]
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fuEufyf[kr Qyuksa ds fy, jksys izes; dh O;k[;k

dhft, %

(i)   tan ,f x x  tgk¡ 0 x  

(ii)     /23 xf x x x e   vUrjky  3, 0  esa

(c) Verify first mean value theorem for the following

function :

  3 23 3f x x x x   

izFke ek/;eku izes; dk fuEufyf[kr Qyu ds fy,

lR;kiu dhft, %

  3 23 3f x x x x   

Unit - III / bdkbZ - III

3. (a) Let

         
 

     

   

2 2

2 2
, when , 0,0

,

0 , when , 0,0

xy x y
x y

f x y x y

x y

 
 

 
 

.

Find by definition the values  0,0xf
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and  0,0xyf . Also, compute

     0,0 , 0,0 , 0,0y xx yyf f f  and  0,0yxf .

ekuk

 
     

   

2 2

2 2
, , 0,0

,

0 , , 0,0

xy x y
x y

f x y x y

x y

 
 

 
 

tc

tc

ifjHkk"kk ls fuEu ds ekuksa dks Kkr dhft, %

 0,0xf  rF k k   0,0xyf  lk F k g h

     0,0 , 0,0 , 0,0y xx yyf f f  ,oa  0,0yxf  dk

vfHkdyu dhft,A

(b) Transform the equation :

2
4 3 2

2
2 0

d y dy
x x x y

dx dx
  

by the substitution 
1

x
z

 .

izfrLFkkiu 
1

x
z

  ds }kjk lehdj.k %

[P.T.O.]
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2
4 3 2

2
2 0

d y dy
x x x y

dx dx
  

dks :ikUrfjr dhft,A

(c) Prove that :

 
 

 
 

, , , ,
' 1

, , , ,

 
  

 
u v w x y z

JJ
x y z u v w

fl) dhft, fd %

 
 

 
 

, , , ,
' 1

, , , ,

 
  

 
u v w x y z

JJ
x y z u v w

Unit - IV / bdkbZ - IV

4. (a) Find the envelope of curves 1
m m

x y

a b
       
   

,

where the parameters a  and b  are connected

by the relation p p pa b c  .

oØksa 1
m m

x y

a b
       
   

] dk vUokyksi Kkr dhft,]

tgk¡ izkpy a  rFkk b  lEcU/k p p pa b c   }kjk

lacaf/kr gSA
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(b) Find the minimum distance from the origin to the

plane 2 2 12 0x y z    .

ewy fcUnq ls lery 2 2 12 0x y z     dh U;wure

nwjh Kkr dhft,A

(c) Given that x y z a   , then find the greatest

value of xyz .

fn;k gS fd x y z a   ] rks xyz  dk vf/kdre

eku Kkr dhft,A

Unit - V / bdkbZ - V

5. (a) Evaluate :

2

0

a x
dx

a x

using Beta and Gamma functions.

2

0

a x
dx

a x  dk eku chVk ,oa xkek Qyu dh

lgk;rk ls Kkr dhft,A

(b) Evaluate :

[P.T.O.]
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 
1 1 1

20 0 0 1

x x y dx dy dz

x y z

  

    

ewY;kadu dhft, %

 
1 1 1

20 0 0 1

x x y dx dy dz

x y z

  

    

(c) Change the order of integration in

 1 1 2 2

0
cos  yI x x xy dy dx

and hence evaluate it.

fn;s x;s lekdy ds lekdyu dk Øe cnfy, %

 1 1 2 2

0
cos  yI x x xy dy dx

rFkk bldk ewY;kadu dhft,A

----x----


