
§·¤æ§ü / Unit-I

1. (a) ØçÎ ˆˆ ˆr xi yj zk  
 , Ìô Îàææü§° ç·¤

grad 2log rr
r





If ˆˆ ˆr xi yj zk  


, then show that

grad 2log rr
r
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(b) çâh ·¤èçÁ° ç·¤ âçÎàæ  a b c 
 

 °ß¢

 b c a 
    ÌÍæ  c a b 

 
 â×ÌÜèØ ãñUÐ

Prove that vectors  a b c 
 

,  b c a 
  

and  c a b 
 

 are coplanar..

¥Íßæ / OR

(a) çâh ·¤èçÁ° ç·¤ Ñ

 div curl curlA B B A A B    
    

Prove that :

 div curl curlA B B A A B    
    

(b) çâh ·¤èçÁ° ç·¤ Ñ

       b c a d c a b d      
      

   a b c d   
  

= 0

Prove that :

       b c a d c a b d      
      

   a b c d   
  

= 0

( 2 )
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§·¤æ§ü / Unit-II

2. (a) SÅUô@â Âý×ðØ ·ð¤ mæÚUæ  2x
C

e dx ydy dz 
·¤æ ×êËØæ¢·¤Ù ·¤èçÁ°, ÁãUæ¡ ß·ý¤ C,
x2 + y2 = 4, z = 2 ãñUÐ
Evaluate by Stokes theorem

 2x
C

e dx ydy dz  , where C is the

curve x2 + y2 = 4, z = 2.

(b) ØçÎ S ·¤ô§ü ß·ý¤ÂëcÆU ãñU Áô ç·¤ ¥æØÌÙ V

·¤ô ƒæðÚUÌæ ãñU ¥õÚU ˆˆ ˆ2 3F xi yj zk  


, Ìô

çâh ·¤èçÁ° ç·¤ ˆ 6
S

F n ds V 


If S is any closed surface enclosing a

volume V and ˆˆ ˆ2 3F xi yj zk  


, then

show that ˆ 6
S

F n ds V 


¥Íßæ / OR

(a) çâh ·¤èçÁ°

  34
S

x dydz y dzdx z dxdy a    , ÁãUæ¡

ÂëcÆU S »ôÜæ x2 + y2 + z2 = a2 ãñUÐ



( 4 )
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Prove that

  34
S

x dydz y dzdx z dxdy a    , where

S is the surface of sphere
x2 + y2 + z2 = a2.

(b) C
F dr
 

 ·¤æ ×æÙ ™ææÌ ·¤èçÁ°, ÁãUæ¡

 2 2 ˆ ˆ2F x y i xyj  


 ¥õÚU C, xy ÌÜ ×ð´

y = 0, x = a, y = b, x = 0 âð ÂçÚUÕh ¥æØÌ
ãñUÐ

Evaluate C
F dr
 

 where

 2 2 ˆ ˆ2F x y i xyj  


 and C is the
ractangle in xy plane bounded by y = 0,
x = a, y = b, x = 0.

§·¤æ§ü / Unit-III

3. (a) àææ¢·¤ß 1 cosl e
r
    ·¤ô SÍæçÂÌ ·¤èçÁ°Ð

Establish the conic 1 cosl e
r
   .

(b) çâh ·¤èçÁ° ç·¤ â¢ÙæçÖ àææ¢·¤ß â×·¤ô‡æ ÂÚU
ÂýçÌ‘ÀðUÎ ·¤ÚUÌè ãñUÐ
Prove that confocal conics cuts at right
angles.¸

¥Íßæ / OR



(a) àææ¢·¤ß 1 cosl e
r
    ·ð¤ âæÂðÿæ ç·¤âè çÕ‹Îé

(r, ) ·ð¤ ÏýéßèØ ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð

Find the equation of the polar of the
point (r, ) with respect to the conic

1 cosl e
r
   .

(b) àææ¢·¤ß 16x2 – 24xy + 9y2 – 104x – 172y
+ 44 = 0 ·¤æ ¥ÙéÚðU¹‡æ ·¤èçÁ°Ð

Trace the conics 16x2 – 24xy + 9y2

–104x – 172y + 44 = 0.

§·¤æ§ü / Unit-IV

4. (a) çâh ·¤èçÁ° ç·¤ â×è·¤ÚU‡æ ax2 + by2 + cz2 +
2ux + 2vy + 2wz + d = 0 °·¤ àæ¢·é¤ çÙM¤çÂÌ
·¤ÚUÌæ ãñUÐ ØçÎ

2 2 2u v w da b c  

Prove that the equation ax2 + by2 + cz2 +
2ux + 2vy + 2wz + d = 0 represents a cone
if

2 2 2u v w da b c  

( 5 )
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(b) ç˜æ…Øæ¥ô´ r1 ¥õÚU r2 ×ð´ Îô »ôÜð Üæ¢çÕ·¤
ÂýçÌ‘ÀðUÎ ·¤ÚUÌð ãñ´UÐ çâh ·¤èçÁ° ç·¤ ©UÖØçÙcÆU

ßëîæ ·¤è ç˜æ…Øæ 1 2
22

1 2

r r

r r
 ãñUÐ

Two spheres of radii r1 and r2 cut
orthogonally. Prove that the radius of the

common circle is 1 2
22

1 2

r r

r r
.

¥Íßæ / OR

(a) Ü`ÕßëîæèØ ÕðÜÙ ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°
çÁâ·¤æ ¥ÿæ x = 2y = –z ãñ ÌÍæ ç˜æ…Øæ y
ãñUÐ

Find the equation of the right circular
cylinder whose axis is x = 2y = –z and
radius is 4.

(b) Îàææü§° ç·¤ ÚðU¹æ 1y z
b c
  , x = 0 ·¤ô

¥¢ÌçßücÅU ·¤ÚUÙð ßæÜð ¥õÚU ÚðU¹æ 1x z
a c
  ,

y = 0 ·ð¤ â×æ¢ÌÚU â×ÌÜ ·¤æ â×è·¤ÚU‡æ

1 0x y z
a b c
     ãñUÐ

( 6 )
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Show that the equation to the plane

containing the line 1y z
b c
  , x = 0 and

parallel to the line 1x z
a c
  , y = 0 is

1 0x y z
a b c
    .

§·¤æ§ü / Unit-V

5. (a) ¥çÌ ÂÚUßÜØÁ 
2 2 2

2 2 2 1x y z
a b c

    ·ð¤ çÕ¢Îé

(a cos , b sin , 0) âð ÁæÙð ßæÜð ÁÙ·¤ô´
·ð¤ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð

Find the equations to the generators of

the hyperboloid 
2 2 2

2 2 2 1x y z
a b c

    which

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

(b) àææ¢·¤ßÁ ax2 + by2 + cz2 = 1 ·ð¤ çÕ¢Îé
(, , ) ÂÚU SÂàæü â×ÌÜ ·¤æ â×è·¤ÚU‡æ ™ææÌ
·¤èçÁ°Ð

Find the equation of tangent plane of
conicoids ax2 + by2 + cz2 = 1 at point
(, , ).

¥Íßæ / OR

( 7 )
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(a) Îàææü§° ç·¤ ÂëcÆU yz + zx + xy = a2 ·¤æ â×ÌÜ
lx + my + nz = p mæÚUæ ÂýçÌ‘ÀðUÎ °·¤ ÂÚUßÜØ

ãUô»æ ØçÎ 0l m n  

Show that the section of the surface
yz + zx + xy = a2 by the plane
lx + my + nz = p will be paraboloid if

0l m n  

(b) ÂÚUßÜØÁ x2 + 2y2 = 2z ·ð¤ çÕ¢Îé (w, ®, w)
ÂÚU ¥çÖÜ`Õ ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð

Find the equation of normal of paraboloid
x2 + 2y2 = 2z at a point (2, 0, 2).

———

( 8 )
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