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E–3137 

 B. A. (Part I) EXAMINATION, 2021 

(New Course) 

MATHEMATICS 

Paper Third  

(Vector Analysis and Geometry) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd iz’u ls dksbZ nks Hkkx gy dhft,A lHkh iz’uksa ds vad 

leku gSaA 

 Attempt any two parts of each question. All questions 

carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ;fn % 

sin cosa i j k


        

cos sin 3b i j k


       

                         2 3c i j k


    

gks] rks 0   ij 
d

a b c
d

    
   

   
 Kkr dhft,A 
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If “ 

sin cosa i j k


        

cos sin 3b i j k


       

                         2 3c i j k


    

find 
d

a b c
d

    
   

   
 at 0  . 

¼c½ ;fn % 

2 3 22r x yzi x z j xz k


     

rFkk  22s zi yj x k


   ] rks fcUnq  1, 0, 2  ij 

2 r s

x y

  
  

 

 
 Kkr dhft,A 

If : 

2 3 22r x yzi x z j xz k


    

and         22s zi yj x k


   ,  

find 

2 r s

x y

  
  

 

 
  

at the point  1, 0, 2 . 
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¼l½ Msy ladkjd dk mi;ksx dhft;s vkSj 2 2 2x y z   dk 

 1, 2, 3  ij 3 4r i j


   dh fn’kk esa fnd~ vodyt Kkr 

dhft,A 

Use del operator to find the derivative of 2 2 2x y z   

at (1, 2, 3) in the direction of 3 4r i j


  . 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ F  dk oØ C  ds ifjr% ifjlapkj.k Kkr dhft,] tgk¡ 

F sin cosx xe yi e yj


   rFkk C  vk;r gS] ftlds ‘kh”kZ 

   0, 0 , 1, 0 , 1, , 0,
2 2

    
   
   

 gSaA 

Find the circulation of F along the curve C, where 

F sin cosx xe yi e yj


   and C is the rectangle whose 

vertices are    0, 0 , 1, 0 , 1, , 0,
2 2

    
   
   

. 

¼c½ xkWl Mk;otsZUl izes; dk lR;kiu % 

                       2 2 2F 2x yz i y x j z xy k        

ds fy, ?ku 0 1, 0 1, 0 1x y z       ds Åij 

dhft,A 
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Verify Gauss Divergence theorem for : 

                    2 2 2F x yz i y zx j z xy k        

taken over the cube 0 1, 0 1, 0 1x y z      .  

vFkok 

(Or) 

¼l½ lery esa xzhu ds izes; dk lR;kiu % 

   
C

I 2 3x y dx y x dy         

ds fy, dhft,] tgk¡ C  oŸ̀k 2 2 1x y   gSA 

Use Green’s theorem in plane to evaluate : 

   
C

I 2 3x y dx y x dy        

where C is the circle 2 2 1x y  . 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ n’kkZb;s fd ijoy; % 

     
22 2 2 2a b x y bx ay ab      

dh ukfHkyEc 
2 2

2ab

a b
 gSA 
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Show that the latus-rectum of the parabola :  

     
22 2 2 2a b x y bx ay ab      

is 
2 2

2ab

a b
. 

¼c½ ijoy; dk lehdj.k Kkr dhft, tks ‘kkado 

2 2 2 2 1 0x xy y x y       dks ml fcUnq ij Li’kZ 

djrk gS tgk¡ js[kk 1 0x y    bls dkVrh gSA 

Find the equation to the parabola which touches the 

conic 2 2 2 2 1 0x xy y x y       
at the point 

where it is cut by the line 1 0x y   . 

¼l½ ;fn PSP rFkk QSQ fdlh ‘kkado dh nks yEc:i ukfHkxr 

thok;sa gSa] rks fl) dhft, fd  % 

1 1

SP.SP SQ.SQ


 
  

vpj gSA 

If PSP and QSQ be two perpendicular focal chords of 

a conic, prove that  

1 1

SP.SP SQ.SQ


 
 

is constant. 
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bdkbZ&4 

(UNIT—4) 

4- ¼v½ f=T;kvksa 1r  vkSj 2r  ds nks xksys ykfEcd izfrPNsn djrs gSaA 

fl) dhft, fd mHk;fu”B oŸ̀k dh f=T;k % 

1 2

2 2
1 2

r r

r r
 

gSA 

Two spheres of radii 1r  and 2r  intersect orthogonally. 

Prove that the radius of the common circle is : 

                              
1 2

2 2
1 2

r r

r r
. 

¼c½ ml ‘kadq dk lehdj.k Kkr dhft, ftldk ‘kh”kZ  5, 4, 3  

vkSj vk/kkj oØ 2 23 2 6, 0x y y z     gSA 

Find the equation of the cone whose vertex is (5, 4, 3) 

and base curve is 2 23 2 6x y  , 0y z  . 

¼l½ ml csyu dk lehdj.k Kkr dhft, ftlds tud ljy js[kk 

2 3

y z
x     ds lekUrj gSa rFkk funsZ’kd oØ nh?kZoŸ̀k 

2 22 1, 3x y z    gSA 
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Find the equation of the cylinder whose generators are 

parallel to line 
2 3

y z
x    and the guiding curve is 

the ellipse 2 22 1, 3x y z   . 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ;fn funsZ’kd v{k ledksf.kd gksa] rks nh?kZòŸkt 

2 2 2

2 2 2
1

x y z

a b c
    ds cjkcj la;qXeh O;klksa dk fcUnqiFk 

Kkr dhft,A 

If the director axes are rectangular, find the locus of the 

equal conjugate diameters of the ellipsoid 

2 2 2

2 2 2
1

x y z

a b c
   . 

¼c½ nh?kZoŸ̀kt 

2 2 2

2 2 2
1

x y z

a b c
    dk lery 

1
x y z

a b c
    }kjk izfrPNsn dk {ks=Qy Kkr dhft,A 

Find the area of the section of the ellipsoid  

2 2 2

2 2 2
1

x y z

a b c
    by the plane 1

x y z

a b c
   . 
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¼l½ vfrijoy;t %  

2 2 2

1
1 4 9

x y z
     

ds fcUnq  1, 2, 3  ls gksdj tkus okys tudksa ds lehdj.k 

Kkr dhft,A 

Find the equation of generating lines of the 

hyperboloid 
2 2 2

1
1 4 9

x y z
    which pass through the 

point (1, 2, –3). 
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