
§·¤æ§ü / Unit-I

1. (a) ØçÎ , ,a b c
 

 ·¤ô§ü ÌèÙ âçÎàæ ãUô´, Ìô çâh
·¤èçÁ° ç·¤

, , 2a b b c c a a b c         
       
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ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙô´ âð ç·¤‹ãUè´ Îô Öæ»ô´ ·ð¤ ©UîæÚU ÎèçÁ°Ð
âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤ â×æÙ ãñ´ UÐ

Note : Answer any two parts from each question. All
questions carry equal marks.
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If , ,a b c
   are any three vectors, then

prove that , , 2a b b c c a a b c         
       

.

(b) È¤ÜÙ  = 3x2yz – 4y2z2 ·¤æ çÎàæèØ ¥ß·¤ÜÙ

çÕ‹Îé (w, –v, x) ÂÚU âçÎàæ ˆˆ ˆ3 4 2i j k 
·¤è çÎàææ ×ð´ ™ææÌ ·¤èçÁ°Ð

Find the directional derivative of
 = 3x2yz – 4y2z2 at the point (2, –1, 3) in

the direction of the vector ˆˆ ˆ3 4 2i j k  .

(c) çâh ·¤èçÁ° ç·¤

 grad curl curla b a b b a    
    

   a b b a   
  

Prove that

 grad curl curla b a b b a    
    

   a b b a   
  

§·¤æ§ü / Unit-II

2. (a) ØçÎ   2 3 ˆˆ ˆ5r t t i tj t k  
, Ìô çâh ·¤èçÁ°

22
21

ˆˆ ˆ14 75 15d rr dt i j k
dt

 
     

 


( 2 )
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If   2 3 ˆˆ ˆ5r t t i tj t k  
, then prove that

22
21

ˆˆ ˆ14 75 15d rr dt i j k
dt

 
     

 


(b) »æò©Uâ ·ð¤ ÇUæ§ßÁðü‹â Âý×ðØ âð ˆ
S

F n ds


·¤æ ×êËØæ¢·¤Ù ·¤èçÁ°, ÁãUæ¡
2 2 ˆˆ ˆ4 2F xi y j z k  


 ÌÍæ ÿæð˜æ S,

x2 + y2 = 4, z = 0 ¥õÚU z = 3 âð ÂçÚUÕh ãñUÐ

Evaluate ˆ
S

F n ds


 by Gauss’ss

Divergence theorem, where
2 2 ˆˆ ˆ4 2F xi y j z k  


 and S is surface

bounded by x2 + y2 = 4, z = 0 and z = 3.

(c)  2 2
C

xy y dx x dy     ·ð¤ çÜ° â×ÌÜ ×ð´

»ýèÙ ·ð¤ Âý×ðØ ·¤æ âˆØæÂÙ ·¤èçÁ°, ÁãUæ¡ C,
y = x ÌÍæ y = x2 mæÚUæ ÂæçÚUÖæçáÌ ÿæð˜æ ·¤è
ÂçÚUâè×æ ãñUÐ

Verify Green’s theorem in plane for

 2 2
C

xy y dx x dy    , where C is the

closed curve of the region bounded by
y = x and y = x2.



§·¤æ§ü / Unit-III

3. (a) çâh ·¤èçÁ° ç·¤ â¢ÙæçÖ àææ¢·¤ß â×·¤ô‡æ ÂÚU

ÂýçÌ‘ÀðUÎ ·¤ÚUÌè ãñUÐ

Prove that confocal conics cut at right
angle.

(b) àææ¢·¤ß 17x2 – 12xy + 8y2 + 46x – 28y + 17 = 0

·¤æ ¥ÙéÚðU¹‡æ ·¤èçÁ° ÌÍæ ©UÙ·¤è çÙØÌæ°¢ ™ææÌ

·¤èçÁ°Ð

Trace the conic 17x2 – 12xy + 8y2 + 46x
– 28y + 17 = 0. Also find the equation of
its directrics.

(c) ØçÎ PSP  àææ¢·¤ß 1 cosl e
r
    ·¤è °·¤

ÙæçÖ»Ì Áèßæ ãñU, çÁâ·¤è ÙæçÖ S ãñU, Ìô

çâh ·¤èçÁ° 
1 1 2

SP SP l
 

 Ð

If PSP  is a focal chord of a conic whose

focus is S and the conic is 1 cosl e
r
   ,

then prove that 
1 1 2

SP SP l
 


.

( 4 )
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§·¤æ§ü / Unit-IV

4. (a) ©Uâ »ôÜð ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ° Áô ×êÜ
çÕ‹Îé¥ô´ (a, 0, 0), (0, b, 0), ÌÍæ (0, 0, c)
âð ãUô·¤ÚU ÁæÌæ ãñUÐ

Find the equation of the sphere passing
through the origin and the points (a, 0, 0),
(0, b, 0) and (0, 0, c).

(b) çâh ·¤èçÁ° ç·¤ ÚðU¹æ¥ô´ x + y + z = 0 ÌÍæ
àæ¢·é¤ ayz + bzx + cxy = 0 ·ð¤ Õè¿ ·¤æ ·¤ô‡æ

2


 ãñU, ØçÎ a + b + c = 0 ÌÍæ 
3


 ãñU, ØçÎ

1 1 1 0
a b c
   Ð

Prove that the angle between the lines
and cone given by x + y + z = 0,

ayz + bzx + cxy = 0 is 
2
 , if a + b + c = 0

and 
3


 if 
1 1 1 0
a b c
   .

(c) ©Uâ Ü`ÕßëîæèØ ÕðÜÙ ·¤æ â×è·¤ÚU‡æ ™ææÌ
·¤èçÁ°, çÁâ·¤è ¥ÿæ

     1 5
2

3 2
x z

y
 

  

ÌÍæ ç˜æ…Øæ z ãñUÐ

( 5 )
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Find the equation of right circular
cylinder whose radius is 5 and axis is

the line      1 5
2

3 2
x z

y
 

   .

§·¤æ§ü / Unit-V

5. (a) àææ¢·¤ßÁ ax2 + by2 + cz2 = 1 ·ð¤ çÕ‹Îé

(, , ) ÂÚU SÂàæü â×ÌÜ ·¤æ â×è·¤ÚU‡æ ™ææÌ

·¤èçÁ°Ð

Find equation of tangent plane at (, , )
to the conicoid ax2 + by2 + cz2 = 1.

(b) ßãU ÂýçÌÕ‹Ï ™ææÌ ·¤èçÁ° ÁÕ â×ÌÜ

lx + my + nz = p ÂÚUßÜØÁ ax2 + by2 = 2cz

·¤ô SÂàæü ·¤ÚUÌæ ãñUÐ

Find the condition that the plane
lx + my + nz = p may touch the paraboloid
ax2 + by2 = 2cz.

(c) ¥çÌÂÚUßÜØÁ 
2 2 2

1
4 9 16
x y z

    ·ð¤ çÕ‹Îé

(2, 3, –4) âð ãUô·¤ÚU ÁæÙð ßæÜð ÁÙ·¤ô´ ·ð¤

â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð

( 6 )
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Find the equation of generating lines of

the hyperboloid 
2 2 2

1
4 9 16
x y z

    which

pass through the points (2, 3, –4).
———
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