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B. A. (Part I) EXAMINATION, 2020 

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 d¢ vad 
leku gSaA 

 Attempt any two parts of each question. All questions 
carry equal marks. 

bdkbZ&1 
(UNIT—1) 

1- ¼v½ fuEufyf[kr lfn’kksa ds O;qRØe lfn’k Kkr dhft, % 
2 3i j k    

2i j k    

2 2i j k     

Find the reciprocal vectors of the following vectors : 

2 3i j k    

2i j k    

2 2i j k     
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¼c½ Div (curl F)


 Kkr dhft,] tgk¡ % 

2F x yi xzj

  2 yzk   

Evaluate Div (curl F)


, where : 

2F x yi xzj

  2 yzk . 

¼l½ Qyu 2 2 22x y z    dh fn’kh; vodyt fcUnq 

P (1, 2, 3)  ij js[kk PQ


 dh fn’kk esa Kkr dhft,] tgk¡ Q  
dk funsZ’kkad (5, 0, 4)  gSA 

Find the directional-derivative of function 
2 2 22x y z    at the point P (1, 2, 3)  in the line 

PQ


, where Q is the point (5, 0, 4) . 

bdkbZ&2 
(UNIT—2) 

2- ¼v½ js[kk lekdyu 
C

F . d r
 

  dk ewY;kadu dhft,] tgk¡ 

F xyi yzj zxk

    rFkk C  oØ 2 3r ti t j t k


    gS] 

tgk¡ t ] 1  ls 1  rd ifjofrZr gksrk gSA 

Evaluate the line-integral 
C

F .d r
 

 , where 

F xyi yzj zxk

    and C is the curve 

2 3r ti t j t k

   , where t varies from 1  to 1 . 

¼c½ lekdyu % 

 2 2
C

xy y dx x dy    
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ds fy, lery esa xzhu izes; dk lR;kiu dhft,] tgk¡ oØ  

C ] js[kk y x  rFkk ijoy; 2y x  }kjk ifjHkkf”kr {ks= dh 
ifjlhek gSA 
Verify Green’s theorem in the plane, for the integral : 

 2 2
C

xy y dx x dy     ;  

where C is the curve boundary of the region defined by 

line y x  and parabola 2y x . 

¼l½ lrg lekdyu 
S

ˆF . Sn d


  dk eku Kkr dhft,] tcfd 

lfn’k Qyu % 

2F ( ) 2 2x y i xj yzk

      

lery 2 2 6x y z    dk funsZ’kkad leryksa ls f?kjs {ks= 
dk ì”B S  gSA 
Evaluate the surface integral : 

S
ˆF . Sn d


   

where S is the surface bounded by the plane 

2 2 6x y z    for the vector function : 

2F ( ) 2 2x y i xj yzk

     

bdkbZ&3 
(UNIT—3) 

3- ¼v½ ‘kkado dk /kzqoh; lehdj.k Kkr dhft,] tc mldh ukfHk /kzqo gS 
vkSj v{k izkjfEHkd js[kk gSA 
Find the Polar equation of conic, when its focus is the 
pole and axis is the initial line. 
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¼c½ fl) dhft, fd fcUnqvksa (0, )a  rFkk (0, )a  ls gksdj tkus 
okys rFkk ljy js[kk y mx c   dks Li’kZ djus okys nks oŸ̀kksa 

ds yEcdks.kh; gksus dk izfrca/k 2 2 2(2 )c a m   gSA 

Prove that the condition of orthogonality of two circles, 

touching the line y mx c   and passing through the 

points (0, )a  and (0, )a  is 2 2 2(2 )c a m  . 

¼l½ ;fn PSP  ‘kkado dh ukfHkxr thok gS] rks fl) dhft, fd 
P  rFkk P  ij Li’kZ js[kk,¡ fu;rk ij feyrh gSaA 

If PSP  is the focal chord of a conic, then prove that 

the tangents at P and P  meet at the directrix of conic. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ mu xksyksa dk lehdj.k Kkr dhft, tks oŸ̀k % 

2 2 2 5x y z    

2 3 3x y z     

ls xqtjrk gS vkSj lery 4 3 15 0x y    dks Li’kZ djrk 
gSA 

Find the equation of the sphere which passes through 
the circle : 

2 2 2 5x y z    

2 3 3x y z     

and touches the plane 4 3 15 0x y   . 

¼c½ ml yEcoŸ̀kh; ‘kadq dk lehdj.k Kkr dhft,] ftldk ‘kh”kZ 
ewyfcUnq gS] v{k z &v{k rFkk v)Z’kh”kZ dks.k   gSA 
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Find the equation of the right circular cone, whose 
vertex is origin, axis is the z-axis and semi-vertical 

angle is  . 

¼l½ ml yEcoŸ̀kh; csyu dk lehdj.k Kkr dhft, ftldk 
funsZ’kkad oŸ̀k % 

2 2 2 9x y z    

     3x y z     

gSA 
Find the equation of right circular cylinder whose 
guiding circle is : 

2 2 2 9x y z    

       3x y z    

bdkbZ&5 
(UNIT—5) 

5- ¼v½ ‘kkadot % 
2 2 2 1ax by cz     

ds fcUnq ( , , )    ij Li’kZ lery dk lehdj.k Kkr dhft,A 

Find the equation of the tangent plane of the conicoid 
2 2 2 1ax by cz    at the point ( , , )   . 

¼c½ ijoy;t % 
2 2

2 3

x y
z    

ds fcUnq (4, 3, 5)  ij vfHkyEc dk lehdj.k Kkr dhft,A 

Find the equation of normal of the paraboloid  
2 2

2 3

x y
z   at the point (4, 3, 5) . 



 [ 6 ]  D–3127 

 (A-99) 

¼l½ lehdj.k %  
2 2 22 7 2 10 8 10x y z yz zx xy       

6 12 6 5 0x y z       

dk leku;u izkekf.kd :i esa dhft,A 
Reduce the equation : 

 2 2 22 7 2 10 8 10x y z yz zx xy       

6 12 6 5 0x y z      

 into standard form. 
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