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D–3648 

 B. Sc. (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 fdUgha nks Hkkxksa dks gy 

dhft,A lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Solve any two parts of 

each question. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ izR;sd vfHklkjh vuqØe ifjc) gksrk gS] rFkkfi bldk foykse 

lnSo lR; ugha gSA 

Every convergent sequence is bounded, but converse is 

not true. 

¼c½ Js.kh 

2 33 4
2 ...... 0

8 27

x x
x x      

ds vfHklj.k ;k vilj.k dk ijh{k.k dhft,A 
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Test the convergence or divergence of the series : 

2 33 4
2 ...... 0

8 27

x x
x x     

¼l½ ,dkUrj Js.kh ds fy, ykbfCuRt ijh{k.k fyf[k, ,oa fl) 
dhft,A 
State and prove Leibnitz’s test for alternating series. 

bdkbZ&2 
(UNIT—2) 

2- ¼v½ ifjc)rk izes; fyf[k, ,oa fl) dhft,A 

State and prove Boundedness theorem. 

¼c½ jksys izes; fyf[k, ,oa fl) dhft,A 
State and prove Rolle’s theorem. 

¼l½ e/;eku izes; dh lgk;rk ls fl) dhft, fd ;fn 0x   gks] 
rks % 

            10
10

log
log 1 ,

1 x

x e
x 

 
 tgk¡ 0 1   A 

If 0x  , then show by mean value theorem, that : 

  10
10

log
log 1 ,

1 x

x e
x 

 
where 0 < 1  . 

bdkbZ&3 
(UNIT—3) 

3- ¼v½ ;fn xyzu e ] rks n’kkZb, fd % 

 
2

2 2 21 3 xyzu
xyz x y z e

x y z


  

  
  

If xyzu e , show that : 

 
2

2 2 21 3 xyzu
xyz x y z e

x y z


  

  
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¼c½ lehdj.k  
2

2
2

sin 2 sin 4 4 0
d y dy

z z y
dzdz

    

dk :ikUrj.k tan xz e  j[kdj dhft,A  

Transform the equation : 

2
2

2
sin 2 sin 4 4 0

d y dy
z z y

dzdz
    

by the substitution tan z = xe . 

¼l½ ;fn % 

2 3
1

1

x x
u

x
   

1 3
2

2

x x
u

x
   

vkSj             1 2
3

3

x x
u

x
   

rks fl) dhft, fd % 

 1 2 3J , , 4.u u u   

If : 

2 3
1

1

x x
u

x
   

1 3
2

2

x x
u

x
   

and                     1 2
3

3

x x
u

x
  

then prove that : 

 1 2 3J , , 4.u u u   
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bdkbZ&4 
(UNIT—4) 

4- ¼v½ ljy js[kkvksa ds dqy % 
cos sin sin cosx y l       

dk vUokyksi Kkr dhft,] tgk¡   izkpy gSA T;kfefr O;k[;k 
dhft,A 

Find the envelope of the family of straight lines : 

cos sin sin cosx y l       

where the parameter is the angle  . Give the 
geometrical interpretation. 

¼c½ ewyfcUnq ls lery 2 2 12 0x y z     dh U;wure nwjh 

Kkr dhft,A 

Find the minimum distance from the origin to the plane 
2 2 12 0x y z    . 

¼l½ fl) dhft, fd ,d xksys ds vUrxZr egŸke vk;ru okyk 
vk;rkdkj Bksl ,d ?ku gksrk gSA 

Prove that the rectangular parallelopiped of maximum 
volume that can be inscribed in a sphere is a cube. 

bdkbZ&5 
(UNIT—5) 

5- ¼v½ fl) dhft, fd % 

   
| |

B , , 0
|
m n

m n m n
m n

 


  

Prove that : 

   
| |

B , , 0
|
m n

m n m n
m n

 

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¼c½ ewY;kadu dhft, % 

V
z dx dy dz   

tgk¡ lekdyu izns’k V  ,d csyu gS tks fuEu i”̀Bksa ls ifjc) 
gS % 

0z    

1z    

2 2 4.x y    

Evaluate : 

V
z dx dy dz  

where the region of integration V is a cylinder, which 
is bounded by the following surface : 

0z    

1z    

2 2 4.x y   

¼l½ lekdyu % 
2

2

4

0
4

a ax

x

a

dx dy    

ds Øe dks cnydj ewY;kadu dhft,A 

Change the order of integral 
2

2

4

0
4

a ax

x

a

dx dy  and 

evaluate it. 
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