
§·¤æ§ü / Unit-I

1. (a) ØçÎ r̂  §·¤æ§ü âçÎàæ ãñU, Ìô çÎ¹æ§° ç·¤

2
ˆ ˆ r drr dr

r


 
 

If r̂  is unit vector, then show that

2
ˆ ˆ r drr dr

r
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(b) ØçÎ ˆˆ ˆr xi yj zk  


, Ìô çÎ¹æ§° ç·¤

grad 2
ˆ1 r

r r
   

 

If ˆˆ ˆr xi yj zk  
 , then show that

grad 2
ˆ1 r

r r
   

 

¥Íßæ / OR

(a) ØçÎ  2 ˆˆ ˆ 2 1u t i tj t k     ÌÍæ

  ˆˆ ˆ2 3v t i j tk   
 , ÌÕ  .d u v

dt
 

 ·¤æ ×æÙ

t = 1 ÂÚU ™ææÌ ·¤èçÁ°Ð

If  2 ˆˆ ˆ 2 1u t i tj t k     and

  ˆˆ ˆ2 3v t i j tk   
 , then find  .d u v

dt
 

 at

t =1.

(b) ØçÎ ˆˆ ˆr xi yj zk  
 , ÌÕ çÎ¹æ§° ç·¤

div  3n nr r n r 

If ˆˆ ˆr xi yj zk  
 , then show that

div  3n nr r n r 

( 2 )
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( 3 )

§·¤æ§ü / Unit-II

2. (a) ØçÎ    2 ˆˆ ˆ 1a t ti t j t k     ÌÍæ

  2 ˆˆ2 6b t t i tk 


, Ìô çÎ¹æ§° ç·¤

(i)
1
0

1.
2

a b dt 




(ii)
1
0

3 13 2 ˆˆ ˆ
2 6 5

a b dt i j k
   


If    2 ˆˆ ˆ 1a t ti t j t k   
 ,   2 ˆˆ2 6b t t i tk 


,

then show that

(i)
1
0

1.
2

a b dt 




(ii)
1
0

3 13 2 ˆˆ ˆ
2 6 5

a b dt i j k
   


(b) »ýèÙ Âý×ðØ ·¤æ ©UÂØô» ·¤ÚUÌð ãéU°

   2 3
C

x y dx y x dy    ·¤æ ×æÙ ™ææÌ

·¤èçÁ° ÁãUæ¡ C ßëîæ x2 + y2 = 1 ãñUÐ

Use Green’s theorem to evaluate

   2 3
C

x y dx y x dy    where C is the

circle x2 + y2 = 1.

¥Íßæ / OR
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( 4 )

(a) .
C

F dr
 

 ·¤æ ×æÙ ™ææÌ ·¤èçÁ° ÁãUæ¡

2 2ˆ ˆF x y i yj 


 ÌÍæ ß·ý¤ C, y2 = 4x, xy

â×ÌÜ ×ð´ (0, 0) âð (4, 4) Ì·¤ ãñUÐ

Evaluate .
C

F dr
 

 where 2 2ˆ ˆF x y i yj 


and curve C is y2 = 4x in the xy plane from
(0, 0) to (4, 4).

(b)  2 2 2 2 2 2 ˆˆ ˆ ˆ.
S

y z i z x j z y k n dS   ·¤æ ×æÙ

»æòâ Âý×ðØ âð ™ææÌ ·¤èçÁ° ÁãUæ¡ S »ôÜð
x2+y2+z2=1 ·¤æ xy â×ÌÜ ·ð¤ ª¤ÂÚU ·¤æ ÂëcÆU
ãñUÐ

Evaluate  2 2 2 2 2 2 ˆˆ ˆ ˆ.
S

y z i z x j z y k n dS 
by Gauss’s theorem where S is the part
of the sphere x2+y2+z2=1 above the xy
plane.

§·¤æ§ü / Unit-III

3. (a) àææ¢·¤ß x2 + 4xy + y2 – 2x + 2y – 6 = 0 ·¤æ
¥ÙéÚðU¹‡æ ·¤èçÁ°Ð

Trace the conic x2+4xy+y2–2x+2y–6=0.
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(b) ç·¤âè àææ¢·¤ß ×ð´ çâh ·¤èçÁ° ç·¤ Îæð Ü¢ÕM¤Â
ÙæçÖ»Ì Áèßæ¥ô´ ·ð¤ ÃØéˆ·ý¤×ô´ ·¤æ Øô» ¥¿ÚU
ãUôÌæ ãñUÐ
In a conic prove that the sum of the
reciprocals of two perpendicular focal
chords is constant.

¥Íßæ / OR

(a) àææ¢·¤ß x2 + 2y2 = 2 ·ð¤ â¢ÙæçÖ àææ¢·¤ß ·¤ô ™ææÌ
·¤èçÁ° Áô çÕ‹Îé (v,v) âð ãUô·¤ÚU ÁæÌæ ãñUÐ
Find the conic confocal with the conic
x2 + 2y2 = 2 which passes through the point
(1,1).

(b) çÎ¹æ§° ç·¤ Îô àææ¢·¤ß 1
11 cosl e

r
    ÌÍæ

 2
21 cosl e

r
     °·¤ ÎêâÚðU ·¤ô SÂàæü

·¤ÚUÌð ãñ´ U ØçÎ

          2 2 2 2
1 2 2 1 1 2 1 21 1 2 1 cosl e l e l l e e     

Show that the two conics 1
11 cosl e

r
  

and  2
21 cosl e

r
     touch one

another if

       2 2 2 2
1 2 2 1 1 2 1 21 1 2 1 cosl e l e l l e e     

( 5 )
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§·¤æ§ü / Unit-IV

4. (a) çÎ¹æ§° ç·¤ àæ¢·é¤ ax2+by2+cz2 = 0 ÌÍæ

2 2 2
0x y z

a b c
    ÂÚUSÂÚU ÃØéˆ·ý¤× àæ¢·é¤ ãñ´ UÐ

Prove that the cones ax2+by2+cz2 = 0 and
2 2 2

0x y z
a b c
    are mutually reciprocal.

(b) ÕðÜÙ ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ° Áô ß·ý¤ô´
ax2 + by2 + cz2 = 1 ÌÍæ lx + my + nz = p ·¤ô
ÂýçÌ‘ÀðUÎ ·¤ÚUÌæ ãñU ÌÍæ çÁâ·ð¤ ÁÙ·¤ x ¥ÿæ
·ð¤ â×æ‹ÌÚU ãñ´ UÐ

Find the equation of the cylinder which
intersects the curves ax2 + by2 + cz2 = 1 and
lx + my + nz = p and whose generators are
parallel to x-axis.

¥Íßæ / OR

(a) Ü¢Õ ßëîæèØ àæ¢·é¤ ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°
çÁâ·¤æ àæèáü ×êÜçÕ‹Îé ãñ, ¥ÿæ z-¥ÿæ ãñ ÌÍæ
¥Ïüàæèáü ·¤ô‡æ  ãñUÐ

Find the equation of the right circular cone
whose vertex is origin, axis is z-axis and
semi-vertical angle is .



(b) ©Uâ ÕðÜÙ ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ° çÁâ·ð¤

ÁÙ· ¤ ÚðU¹ æ 1 2 3
x y z
   ·ð¤ â×æ‹ÌÚU ãñ´ U ÌÍæ

ß·ý¤ x2 + y2 = 16, z = 0 âð ãUô·¤ÚU ÁæÌð ãñ´ UÐ

Find the equation of the cylinder whose

generators are parallel to the line 1 2 3
x y z
 

and passing through the curve x2 + y2 = 16,
z = 0.

§·¤æ§ü / Unit-V

5. (a) àææ¢·¤ßÁ 5x2 – 4y2 + 6z2 = 25 ·ð¤ SÂàæü
â×ÌÜ ·¤æ â×è·¤ÚU‡æ çÕ‹Îé (v, -v, w) ÂÚU
™ææÌ ·¤èçÁ°Ð

Find the equation of the tangent plane to
the conicoid 5x2 – 4y2 + 6z2 = 25 at the
point (1, –1, 2).

(b) ÂÚUßÜØÁ 
2 2

2 3
x y z   ·ð¤ çÕ‹Îé (y, x, z)

ÂÚU ¥çÖÜ¢Õ ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð

Find the equation of the normal at the point

(4,3,5) of the paraboloid 
2 2

2 3
x y z  .

¥Íßæ / OR

( 7 )
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(a) çÎ¹æ§° ç·¤ â×ÌÜ x + 2y – 2z = 4 ÂÚUßÜØÁ
3x2 + 4y2 = 24z ·¤ô SÂàæü ·¤ÚUÌæ ãñUÐ SÂíàæÌæ
çÕ‹Îé Öè ™ææÌ ·¤èçÁ°Ð

Show that the plane x + 2y – 2z = 4 touches
the paraboloid 3x2 + 4y2 = 24z. Also find
the point of contact.

(b) çâh ·¤èçÁ° ç·¤ ÎèƒæüßëîæÁ 
2 2 2

2 2 2 1x y z
a b c

  

·¤æ â×ÌÜ lx+my+nz = 0 âð ÂýçÌ‘ÀðUÎ ·¤æ

ÿæð˜æÈ¤Ü 
abc
p


 ãñU ÁãUæ¡ p SÂàæü â×ÌÜ ÂÚU

·ð¤‹¼ý âð ÇUæÜð »° Ü`Õ ·¤è Ü`Õæ§ü ãñU Áô çÎ°
»° â×ÌÜ ·ð¤ â×æ¢ÌÚU ãñUÐ

Prove that the area of the section of the

ellipsoid 
2 2 2

2 2 2 1x y z
a b c

    intersected by

the plane lx + my + nz = 0 is
abc
p



where p is the length of the perpendicular
from centre to the tangent plane which is
parallel to the given plane.

———

( 8 )
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