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D–3605 

 B. Sc. (Part I) EXAMINATION, 2020 

(Old Course) 

MATHEMATICS 

Paper Third 

(Vector Analysis and Geometry) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % bl iz’ui= eas ik¡p bdkb;k¡ gSaA izR;sd bdkbZ eas rhu Hkkx gSaA 
izR;sd bdkbZ ls nks Hkkx gy dhft,A lHkh iz’uksa ds vad leku 

gSaA  

 This paper has five Units. Each Unit has three parts. 

Solve any two parts from each Unit. All questions carry 

equal marks.  

bdkbZ&1 

(UNIT—1) 

1- ¼v½ ;fn % 

cos sinr a t b t
  

     

gks] rks fn[kkb;s fd % 

(i) ( )
d r

r a b
dt


  
     
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(ii) 
2

2
2

d r
r

dt




   

tgk¡ a


 vkSj b


 vpj lfn’k gSa vkSj  vpj vfn’k gSaA   

If : 

cos sinr a t b t
  

     

then show that : 

(i) ( )
d r

r a b
dt


  
     

(ii) 
2

2
2

d r
r

dt




   

where a


 and b


 are constant vectors and  is constant 

scalar.  

¼c½ ,d d.k oØ % 

 23x t   

       2 2y t t    

3z t  

ij xfreku gS] rks bldk osx vkSj Roj.k] le; t = 1 ij Kkr 
dhft,A   

A particle is moving in a curve : 

 23x t   

       2 2y t t    

3z t  

then find its value of velocity and acceleration at t = 1. 
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¼l½ fl) dhft, fd % 

2div (grad ) ( 1)m mr m m r    

Prove that : 

2div (grad ) ( 1)m mr m m r    

bdkbZ&2 

(UNIT—2) 

2- ¼v½ ;fn % 

   2 3 2a ti j tk

    

2 3b i j k


    

vkSj          3 3c i tj k


    

rc 
2

0
( )a b c dt

  
   dk eku Kkr dhft,A   

If : 

   2 3 2a ti j tk

    

2 3b i j k


    

and                3 3c i tj k


    

then evaluate : 

2

0
( )a b c dt

  
   
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¼c½ fl) dhft, fd % 
5

3 2
S

ˆ( ) 2 2 . S =
3

a
x yz i x yj k n d      

tgk¡ S lery % 
 x = 0,  

 x = a,  

 y = 0,  

 y = a,  

 z = 0,  

z = a  

ds }kjk f?kjs ?ku dk i”̀B n’kkZrk gSA  
Prove that : 

5
3 2

S
ˆ( ) 2 2 . S =

3

a
x yz i x yj k n d      

where S is the surface of a cube bounded by the planes : 

x = 0,  

 x = a,  

 y = 0,  

 y = a,  

 z = 0,  

z = a. 

¼l½ lery eas LVksDl izes; ds }kjk fuEufyf[kr dk ewY;kadu 
dhft, % 

C
[( sin ) cos ]y x dx x dy   

tgk¡ C ml f=Hkqt dh ifjlhek gS] tks js[kkvksa y = 0, 
2

x


   

rFkk 2y x   ds }kjk ifjc) gSA   
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Using Stokes theorem on plane, evaluate the following : 

C
[( sin ) cos ]y x dx x dy   

where C is the boundary of a triangle bounded by the 

straight lines y = 0, 
2

x


  and 2 .y x   

bdkbZ&3 
(UNIT—3) 

3- ¼v½ og izfrcU/k Kkr dhft, fd nks oŸ̀k ,d&nwljs dk yEcor~ 
izfrPNsn djrs gSaA  

Find the condition that two circles intersect 
orthogonally to each other.  

¼c½ fl) dhft, fd fdlh ‘kkado ds yEc:i ukfHkxr thokvksa ds 
O;qRØeksa dk ;ksx vpj gksrk gSA  

Prove that the sum of reciprocals of perpendicular focal 
chords of a conic is constant.  

¼l½ mu ‘kkadoksa dk lehdj.k Kkr dhft,] tks fd nh?kZo`Ÿk 
2 2

2 2
1

x y

a b
   ls laukfHk gSaA  

Find the equation of all conics which are confocal to 
the ellipse : 

2 2

2 2
1

x y

a b
  . 

bdkbZ&4 
(UNIT—4) 

4- ¼v½ fl) dhft, fd lery % 
2x – 2y + z + 12 = 0 

 [ 6 ] D–3605 

 (A-81) 

xksys % 
2 2 2 2 4 2 3 0x y z x y z        

dks Li’kZ djrk gSA Li’kZ fcUnq Hkh Kkr dhft,A   

Prove that the plane : 

2x – 2y + z + 12 = 0 

touches the sphere : 

2 2 2 2 4 2 3 0x y z x y z        

Find the point of contact.  

¼c½ fl) dhft, fd lehdj.k % 

         2 2 2 2 2 2 0ax by cz ux vy wz d        

,d ‘kadq iznf’kZr djrk gS] ;fn % 

 
2 2 2u v w

d
a b c

   . 

Prove that the equation : 

         2 2 2 2 2 2 0ax by cz ux vy wz d        

represents a cone, if : 

2 2 2u v w
d

a b c
   . 

¼l½ ml csyu dk lehdj.k Kkr dhft, ftldh tud js[kk % 

1 2 3

x y z
    

ds lekukarj gSa rFkk oØ 2 2 16,x y   z = 0 bldk vk/kkj 

oØ gSA  
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Find the equation of a cylinder whose generating lines  

are parallel to the line : 

1 2 3

x y z
   

and whose guiding curve is a curve given by : 

2 2 16,x y   z = 0 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ og izfrca/k Kkr dhft, tc lery % 

lx + my + nz = p 

nh?kZoŸ̀kt % 

2 2 2

2 2 2
1

x y z

a b c
     

dks Li’kZ djrk gS vkSj Li’kZ fcUnq Hkh Kkr dhft,A  

Find the condition that the plane : 

lx + my + nz = p 

touches the ellipsoid : 

2 2 2

2 2 2
1

x y z

a b c
    

and hence find also the point of contact.  

¼c½ vfrijoy;t % 

2 2 2

2 2 2
1

x y z

a b c
     

ds fcUnq (a cos , b sin , 0) ls tkus okys tudksa ds 

lehdj.k Kkr dhft,A  
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Find the equation of generators of the hyperboloid : 

2 2 2

2 2 2
1

x y z

a b c
    

passing through the point (a cos , b sin , 0). 

¼l½ lehdj.k % 
2 2 28 9 14 16 6x y z yz zx xy x       

– y + 4z – 2 = 0 

ls fu:fir i”̀B ds fcUnq (1, 2, 3) ij Li’kZ ry dk lehdj.k 
Kkr dhft,A  

Find the equation of tangent plane of the surface 
represented by the equation : 

2 2 28 9 14 16 6x y z yz zx xy x       

– y + 4z – 2 = 0 

at the point (1, 2, 3). 
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