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IN-176
B.Sc. (Part-I) Supplementary/Special,

Examination, 2021
MATHEMATICS

Paper - III

(Vector Analysis and Geometry)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nQ~ ØelÙeskeâ ØeMve mes efkeâvneR oes YeeieeW keâes

nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Answer any two

parts from each question. All questions carry

equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) efmeæ keâerefpeS efkeâ Ùeefo a ,b , c
  

' ' '  meefoMeeW a, b, c
  

 keâe

JÙegl›eâce efvekeâeÙe nw, lees a, b, c
  

 meefoMeeW a ,b , c
  

' ' '  keâe

JÙegl›eâce efvekeâeÙe nesiee~
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Prove that if a ,b , c
  

' ' '  are reciprocal system

of vectors a, b, c
  

, then a, b, c
  

 are

reciprocal system of vectors a ,b , c
  

' ' '

(b) Ùeefo 
^ ^ ^

r x i y j zk


    DeLee&led r2 = x2 + y2 + z2 leye

1 1
grad

r r

    
    

    
Ùee

keâe ceeve %eele keâerefpeS~

If 
^ ^ ^

r x i y j zk


    or r2 = x2 + y2 + z2

find

1 1
grad or

r r

    
    

    

(c) Ùeefo ^ ^ ^xyzV e (i j k)


    lees curl V


 %eele keâerefpeS~

If : 
^ ^ ^xyzV e (i j k)



    find curl V
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(3) (4)

FkeâeF&—II / UNIT-II

Q. 2. (a) F


 keâe Je›eâ C kesâ heefjle: heefjmebÛeejCe %eele keâerefpeS,

peneB : 
^ ^x xF e siny i e cosy j


   leLee C DeeÙele nw,

efpemekesâ Meer<e& (0,0), (1,0), 1, ,  0,
2 2

    
   
   

 nQ~

Find the circulation of F


 along the curve C,

where : 
^ ^x xF e siny i e cosy j


   and C is the

rectangle whose vertices are

(0,0), (1,0), 1, ,  0,
2 2

    
   
   

(b) «eerve ØecesÙe keâe keâLeve efueefKeS SJeb efmeæ keâerefpeS~

State and prove that Green’s theorem.

(c) mšeskeäme ØecesÙe kesâ Éeje :

x

C
(e dx 2y dy dz) 

keâe cetuÙeebkeâve keâerefpeS peneB Je›eâ C :

x2 + y2 = 4, z = 2 nQ~

Use Stoke’s theorem to evaluate

x

C
(e dx 2y dy dz) 

where arc C is given by :

x2 + y2 = 4, z = 2

FkeâeF&—III / UNIT-III

Q. 3. (a) MeebkeâJe keâe DevegjsKeCe keâerefpeS :

16x2 – 24xy + 9y2 – 104x – 172y + 44 = 0

Trace the conic :

16x2 – 24xy + 9y2 – 104x – 172y + 44 = 0

(b) Jen ØeefleyevOe %eele keâerefpeS efkeâ oes Je=òe Skeâ-otmejs keâes

uecyekeâesCeerÙe ØeefleÛÚso keâjles neW~

Find the condition that the two circles

intersects orthogonally to each other.



(5) (6)
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(c) PSP' Skeâ MeebkeâJe keâer Skeâ veeefYeiele peerJee nw~ efmeæ

keâerefpeS efkeâ P leLee P' hej mheMe&-jsKeeDeeW kesâ yeerÛe keâe

keâesCe 
1

2

2e sin
tan

1 e

  
 

 
 nw~ peneB  peerJee Deewj oerIe&-

De#e kesâ yeerÛe keâe keâesCe nw~

PSP' is a focal chord of a conic. Prove that

the angle between the tangents at P and P'

is :

1
2

2e sin
tan

1 e

  
 

 

where  is the angle between the chord and

the major axis.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) ef$epÙeeDeeW r1 Deewj r2 kesâ oes ieesues ueefcyekeâ ØeefleÛÚso keâjles

nQ~ efmeæ keâerefpeS efkeâ GYeÙeefve‰ Je=òe keâer ef$epÙee

1 2

2 2
1 2

r .r

r r
 nw~

Two spheres of radii r1 and r2 intersect

orthogonally. Prove that the radius of the

common circle is :

1 2

2 2
1 2

r .r

r r

(b) cetue efyevog ceW neskeâj peeves Jeeues Gme uecye Je=òeerÙe Mebkegâ keâe

meceerkeâjCe %eele keâerefpeS efpemekeâe De#e, efveoxMeebkeâ De#eeW mes

yejeyej keâesCe yeveelee nw leLee pees efyevog (1, –2, 2) mes

peelee nw~

The axis of a right circular cone, with vertex

as origin O, makes equal angles with the co-

ordinate axis and the cone passes through

the line drawn from O with direction cosines

proportional to (1, –2, 2). Find the equation.

(c) yesueve keâe meceerkeâjCe %eele keâerefpeS, Ùeefo Gmekesâ pevekeâ

x-De#e kesâ meceevlej neW Deewj Je›eâ :

ax2 + by2 + cz2 = 1

x + my + nz = p

keâes ØeefleÛÚso keâjles neW~



(7) (8)
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Find the equation of the cylinder which

intersects the curve :

ax2 + by2 + cz2 = 1

x + my + nz = p

and whose generators are parallel to x-axis.

FkeâeF&—V / UNIT-V

Q. 5. (a) Jen ØeefleyebOe %eele keâerefpeS peye meceleue x + my + nz

= p  mekesâvõ MeebkeâJepe ax2 + by2 + cz2 = 1 keâe mheMe&

leue nes~

Find the condition that the plane x + my +

nz = p may touch the central conicoid ax2 +

by2 + cz2 = 1.

(b) oerIe&Je=òepe : 
2 2 2

2 2 2

x y z
1

a b c
  

keâe meceleue : 
x y z

1
a b c
  

Éeje ØeefleÛÚso keâe #es$eHeâue %eele keâerefpeS~

Find the area of the section of the ellipsoid

2 2 2

2 2 2

x y z
1

a b c
    by the plane 

x y z
1

a b c
  

(c) efmeæ keâerefpeS efkeâ mebveeefYe MeebkeâJepe Skeâ-otmejs keâes

mecekeâesCe hej ØeefleÛÚso keâjles nQ~

Prove that the confocal conicoids cut each

other at right angles.

——


