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Examination, 2021

MATHEMATICS

Paper - III

(Vector Analysis and Geometry)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : ØelÙeskeâ FkeâeF& mes oes Yeeie keâjvee DeefveJeeÙe& nw~ meYeer ØeMveeW kesâ

Debkeâ meceeve nQ~

Note : Two parts from each unit is compulsory. All

questions carry equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) efmeæ keâerefpeS efkeâ :

  
a b c

mn abc m a m b m c

n a n b n c

   
     
    

  



Prove that :

  
a b c

mn abc m a m b m c

n a n b n c

   
     
    

  



(b) Ùeefo f = (2x2y – x4)i + (exy – y sin x)j + x2

cos y k lees efmeæ keâerefpeS efkeâ :

 


   

2 2f f

x y y x

If f = (2x2y – x4)i + (exy – y sin x)j + x2

cos y k, then prove that :

 


   

2 2f f

x y y x

(c) Ùeefo r xi yj zk,

    leye oMee&FS efkeâ :

   2
2

f r r 1 d
r f

r drr

 
  
  


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If r xi yj zk,

    then show that :

   2
2

f r r 1 d
r f

r drr

 
  
  



FkeâeF&—II / UNIT-II

Q. 2. (a) iee@me keâer [eFJepeXme ØecesÙe efueefKeS Deewj efmeæ keâerefpeS~

State and prove Gauss's divergence theorem.

(b) Ùeefo r(t) = 5t2i + tj – t3k, leye efmeæ keâerefpeS :

2 2

2
1

d rr dt 14i 75j 15k
dt

 
     

 

If r(t) = 5t2i + tj – t3k, then prove that :

2 2

2
1

d rr dt 14i 75j 15k
dt

 
     

 

(c) efmeæ keâerefpeS efkeâ :

 2 2
V S

dV r n dS
r r

Prove that :

 2 2
V S

dV r n dS
r r

FkeâeF&—III / UNIT-III

Q. 3. (a) Je›eâ 14x2 – 4xy + 11y2 – 44x – 58y + 71 = 0

keâe DevegjsKeCe keâerefpeS~

Trace the curve :

14x2 – 4xy + 11y2 – 44x – 58y + 71 = 0

(b) MeebkeâJe 9x2 + 24xy + 16y2 – 2x + 14y + 1 = 0

keâe DevegjsKeCe keâerefpeS~

Trace the conic 9x2 + 24xy + 16y2 – 2x + 14y

+ 1 = 0.
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(c) MeebkeâJe keâe OegÇJeerÙe meceerkeâjCe %eele keâerefpeS~

Find the polar equation of a conic.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) Gme ieesues keâe meceerkeâjCe %eele keâerefpeS pees Ûeej efyevogDeeW

(0, 0, 0), (a, 0, 0), (0, b, 0) leLee (0, 0, c) mes

iegpejlee nw~ Fmekeâer kesâvõ Deewj ef$epÙee Yeer %eele keâerefpeS~

Find equation of the sphere passing through

the origin and the point (0, 0, 0), (a, 0, 0),

(0, b, 0) and (0, 0, c).

(b) Gme Mebkegâ keâe meceerkeâjCe %eele keâjes efpemekeâe Meer<e&

(5, 4, 3) leLee DeeOeej 3x2 + 3y2 = 6, z + y = 0

nw~

Find equation of the cone having vertex

(5, 4, 3) and guiding curve is 3x2 + 3y2 = 6,

z + y = 0.

(c) Je=òe x2 + y2 + z2 – 8x + 4y + 8z – 45 = 0,

x – 2y + 2z = 3 mes Je=òe keâe kesâvõ leLee ef$epÙee %eele

keâerefpeS~

Find the centre and radius of the circle x2 + y2 +

z2 – 8x + 4y + 8z – 45 = 0, x – 2y + 2z = 3.

FkeâeF&—V / UNIT-V

Q. 5. (a) DeeflehejJeueÙeepe 
2 2 2x y z

1
1 4 9
    kesâ efyevog (1, 2, —3)

mes neskeâj peeves Jeeueer DeeflehejJeueÙepe keâer pevekeâ jsKeeDeeW keâe

meceerkeâjCe %eele keâerefpeS~



(7)

Find equation of generators of hyperboloid

2 2 2x y z
1

1 4 9
    passing through the point

(1, 2, –3).

(b) meceerkeâjCe 2x2 – 7y2 + 2z2 – 10yz – 8zx – 10xy

+ 6x + 12y – 6z + 5 = 0 Skeâ Mebkegâ efve™efhele keâjlee

nw~

Reduce the equation 2x2 – 7y2 + 2z2 – 10yz

– 8zx – 10xy + 6x + 12y – 6z + 5 = 0 to

standard.

(c) hejJeueÙepe 
2 2x y

z
2 3
   kesâ efyevog (4, 3, 5) hej

DeefYeuecye keâe meceerkeâjCe %eele keâerefpeS~
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(8)

J-22 100

Find equation of normal to the paraboloid

2 2x y
z

2 3
   at point (4, 3, 5).

——
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Note : Two parts from each unit is compulsory. All

questions carry equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) efmeæ keâerefpeS efkeâ :

  
a b c

mn abc m a m b m c

n a n b n c

   
     
    

  



Prove that :

  
a b c

mn abc m a m b m c

n a n b n c

   
     
    

  



(b) Ùeefo f = (2x2y – x4)i + (exy – y sin x)j + x2

cos y k lees efmeæ keâerefpeS efkeâ :

 


   

2 2f f

x y y x

If f = (2x2y – x4)i + (exy – y sin x)j + x2

cos y k, then prove that :

 


   

2 2f f

x y y x

(c) Ùeefo r xi yj zk,

    leye oMee&FS efkeâ :

   2
2

f r r 1 d
r f

r drr

 
  
  


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If r xi yj zk,

    then show that :

   2
2

f r r 1 d
r f

r drr

 
  
  



FkeâeF&—II / UNIT-II

Q. 2. (a) iee@me keâer [eFJepeXme ØecesÙe efueefKeS Deewj efmeæ keâerefpeS~

State and prove Gauss's divergence theorem.

(b) Ùeefo r(t) = 5t2i + tj – t3k, leye efmeæ keâerefpeS :

2 2

2
1

d rr dt 14i 75j 15k
dt

 
     

 

If r(t) = 5t2i + tj – t3k, then prove that :

2 2

2
1

d rr dt 14i 75j 15k
dt

 
     

 

(c) efmeæ keâerefpeS efkeâ :

 2 2
V S

dV r n dS
r r

Prove that :

 2 2
V S

dV r n dS
r r

FkeâeF&—III / UNIT-III

Q. 3. (a) Je›eâ 14x2 – 4xy + 11y2 – 44x – 58y + 71 = 0

keâe DevegjsKeCe keâerefpeS~

Trace the curve :

14x2 – 4xy + 11y2 – 44x – 58y + 71 = 0

(b) MeebkeâJe 9x2 + 24xy + 16y2 – 2x + 14y + 1 = 0

keâe DevegjsKeCe keâerefpeS~

Trace the conic 9x2 + 24xy + 16y2 – 2x + 14y

+ 1 = 0.
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(5) (6)
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(c) MeebkeâJe keâe OegÇJeerÙe meceerkeâjCe %eele keâerefpeS~

Find the polar equation of a conic.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) Gme ieesues keâe meceerkeâjCe %eele keâerefpeS pees Ûeej efyevogDeeW

(0, 0, 0), (a, 0, 0), (0, b, 0) leLee (0, 0, c) mes

iegpejlee nw~ Fmekeâer kesâvõ Deewj ef$epÙee Yeer %eele keâerefpeS~

Find equation of the sphere passing through

the origin and the point (0, 0, 0), (a, 0, 0),

(0, b, 0) and (0, 0, c).

(b) Gme Mebkegâ keâe meceerkeâjCe %eele keâjes efpemekeâe Meer<e&

(5, 4, 3) leLee DeeOeej 3x2 + 3y2 = 6, z + y = 0

nw~

Find equation of the cone having vertex

(5, 4, 3) and guiding curve is 3x2 + 3y2 = 6,

z + y = 0.

(c) Je=òe x2 + y2 + z2 – 8x + 4y + 8z – 45 = 0,

x – 2y + 2z = 3 mes Je=òe keâe kesâvõ leLee ef$epÙee %eele

keâerefpeS~

Find the centre and radius of the circle x2 + y2 +

z2 – 8x + 4y + 8z – 45 = 0, x – 2y + 2z = 3.

FkeâeF&—V / UNIT-V

Q. 5. (a) DeeflehejJeueÙeepe 
2 2 2x y z

1
1 4 9
    kesâ efyevog (1, 2, —3)

mes neskeâj peeves Jeeueer DeeflehejJeueÙepe keâer pevekeâ jsKeeDeeW keâe

meceerkeâjCe %eele keâerefpeS~



(7)

Find equation of generators of hyperboloid

2 2 2x y z
1

1 4 9
    passing through the point

(1, 2, –3).

(b) meceerkeâjCe 2x2 – 7y2 + 2z2 – 10yz – 8zx – 10xy

+ 6x + 12y – 6z + 5 = 0 Skeâ Mebkegâ efve™efhele keâjlee

nw~

Reduce the equation 2x2 – 7y2 + 2z2 – 10yz

– 8zx – 10xy + 6x + 12y – 6z + 5 = 0 to

standard.

(c) hejJeueÙepe 
2 2x y

z
2 3
   kesâ efyevog (4, 3, 5) hej

DeefYeuecye keâe meceerkeâjCe %eele keâerefpeS~
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Find equation of normal to the paraboloid

2 2x y
z

2 3
   at point (4, 3, 5).

——
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