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D–3560 

 B. Sc. (Part I) EXAMINATION, 2020 

MATHEMATICS 

Paper Third  

(Vector Analysis and Geometry) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh iz’u vfuok;Z gSaA izR;sd iz’u ds dksbZ nks Hkkx gy dhft,A 

lHkh iz’uksa ds vad leku gSaA 

 All questions are compulsory. Solve any two parts from 

each question. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ fl) dhft, fd % 

                    
. . .

. . .

. . .

l a l b l c

l m n a b c m a m b m c

n a n b n c

   

Prove that : 

                     
. . .

. . .

. . .

l a l b l c

l m n a b c m a m b m c

n a n b n c

  
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¼c½ ,d d.k oØ  

       
3 1x t   

2y t   

       2 5z t    

ij py jgk gS] tgk¡ t  le; gSA 1t   ij lfn’k 

3i j k   dh fn’kk esa osx ,oa Roj.k ds ?kVd Kkr dhft,A  

A particle moves along the curve : 

       
3 1x t   

2y t   

       2 5z t   

where t is the time. Find the component of its velocity 

and acceleration at t = 1 in the direction 3i j k  . 

¼l½ ;fn % 

  2 2, logex y x y     

rks n’kkZb;s fd % 

 
     

.
grad

. .

r k r k

r k r k r k r k


 

 
  

If : 

  2 2, logex y x y    

then show that : 

 
     

.
grad

. .

r k r k

r k r k r k r k


 

 
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bdkbZ&2 
(UNIT—2) 

2- ¼v½ 
C

F.dr  dk ewY;kadu dhft,] tgk¡ F yzi zxj xyk    

rFkk oØ C  gsfyDl cos sinr a t i b t j ct k    dk 

pki gS] ftldh lhek,¡ 0t   ls 
2

t


  rd gSaA 

Evaluate 
C

F.dr , where F yzi zxj xyk    and C is 

the arc of the helix cos sinr a t i b t j ct k   whose 

limits are from t = 0 to 
2

t


 . 

¼c½ xkml ds MkbotsZUl izes; ls 
S

F. Snd  dk ewY;kadu 

dhft;s] tgk¡ 2 2F 4 2xi y j z k    rFkk {ks= 

2 2S, 4x y  ] 0z   vkSj 3z   ls ifjc) gSA 

Evaluate 
S

F. Snd
 

with the help of Gauss’ 

divergence theorem for 2 2F 4 2xi y j z k    taken 

over the region S bounded by 2 2 4x y  , 0z   and 

3z  . 

¼l½ LVksDl izes; dk lR;kiu dhft,] tc F yi zj xk    

rFkk i”̀B S  xksys 2 2 2 1x y z    dk xy &lery ds 

Åij dk Hkkx gSA 
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Verify Stokes’ theorem when F yi zj xk   and 

surface S is the part of the sphere 2 2 2 1x y z  

above the xy-plane. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ‘kkado  

2 24 2 2 0x xy y x y      

dk vuqjs[k.k dhft, rFkk bldh ukfHk;ksa ds funsZ’kkad ,oa bldh 

mRdsUnzrk Kkr dhft,A 

Trace the conic : 

2 24 2 2 0x xy y x y      

find the co-ordinates of its foci and its eccentricity. 

¼c½ laukfHk ‘kkado ledks.k ij izfrPNsn djrh gSA 

Confocal conics cuts at right angles. 

¼l½ nks leku nh?kZo`Ÿk ftudh mRdsUnzrk e  gS] bl izdkj j[ks tkrs 

gSa fd mudh v{ksa ledks.k ij jgsa rFkk mudh ,d ukfHk 

mHk;fu”B gSA ;fn PQ  ,d mHk;fu”B Li’kZ js[kk gS]  

rks fl) dhft, fd  1PSQ, 2 sin / 2e  ds cjkcj  

gSA 
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Two equal ellipses of eccentricity e, are placed with 

their axes at right angles and they have one focus S in 

common. If PQ be a common tangent, show that the 

angle PSQ is equal to  12 sin / 2e . 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ;fn xksys 2 2 2 2x y z r    dk dksbZ Li’kZ lery 

funsZ’kkadksa ij var%[k.M , ,a b c  cukrk gks] rks fl) dhft, 

fd % 

2 2 2 2

1 1 1 1

a b c r
   . 

If any tangent to the sphere 2 2 2 2x y z r   makes 

the intercepts a, b, c on the co-ordinates axes, prove 

that : 

2 2 2 2

1 1 1 1

a b c r
   . 

¼c½ lery 3 5 0x y z    vkSj ‘kadq  

6 2 5 0yz zx xy    dh izfrPNsn js[kkvksa ds chp dk dks.k 

Kkr dhft,A  
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Find the angle between the lines of section of the  

plane 3 5 0x y z    and the cone 

6 2 5 0yz zx xy   . 

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

2 3

y z
x


   ds lekUrj gSa rFkk funsZ’k oØ nh?kZoŸ̀k 

2 22 1x y  ] 3z    gSA 

Find the equation of the cylinder whose generators are 

parallel to the line 
2 3

y z
x


   and the guiding curve 

is the ellipse 2 22 1x y  ] 3z  . 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ n’kkZb;s fd  , ,x y z    ls nh?kZo`Ÿkt  

2 2 2

2 2 2
0

x y z

a b c
    

ij [khaps x;s vfHkyac ,d f}?kkrh; ‘kadq ij gSA 

Show that the normals drawn from  , ,x y z   to the 

ellipsoid 
2 2 2

2 2 2
0

x y z

a b c
   lie on a cone of second 

degree. 
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¼c½ og izfrcU/k Kkr dhft, tcfd lery 1lx my nz    

ijoy;t 2 2 2x y z   dk ,d Li’kZ ry gSA 

Find the condition that the plane 1lx my nz   may 

be a tangent plane to the paraboloid 2 2 2x y z  . 

¼l½ vfrijoy;t 
2 2

1
4 9 16

x y z
    ds fcUnq  2, 3, 4  ls 

tkus okys tudksa ds lehdj.k Kkr dhft,A 

Find the equation to the generating lines of the 

hyperboloid 
2 2

1
4 9 16

x y z
   which pass through the 

point  2, 3, 4 . 
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