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I-176
B.Sc. (Part-I) Examination, 2020

MATHEMATICS

Paper - III

(Vector Analysis and Geometry)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer heeBÛe ØeMve nue keâerefpeS~ ØelÙeskeâ FkeâeF& mes oes Yeeie keâjvee

DeefveJeeÙe& nw~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : Answer all five questions. Solution of 'two' parts

from each unit is compulsory. All questions carry

equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) leerve MetvÙeslej meefoMeeW a , b , c
  

 kesâ efueS oMee&FÙes efkeâ

(a b ) c a (b c )
     

    

Ùeefo Deewj kesâJeue Ùeefo (a c ) b 0
  

    Ùee Ùeefo Deewj

kesâJeue Ùeefo a


 Deewj c


 mecejsKe nQ~

If a , b , c
  

 are non zero vectors, show that

(a b ) c a (b c )
     

    

is true iff (a c ) b 0
  

    or iff a


 and c


 are

collinear.

(b) Skeâ keâCe P, r ef$epÙee Jeeues Je=òe hej efmLej keâesCeerÙe Jesie

d
w

dt


  mes ieefleceeve nw~ efmeæ keâerefpeÙes efkeâ Gmekeâe

lJejCe –w2r nw~

A particle P is moving on a circle of radius r

with constant angular velocity 
d

w
dt


 . Show

that acceleration is –w2r.

(c) he=‰eW x2 + y2 + z2 = 9 Deewj z = x2 + y2 – 3 kesâ

yeerÛe keâe keâesCe efyevog (2, –1, 2) hej %eele keâerefpeÙes~

Find the angle between the surfaces

x2 + y2 + z2 = 9 and z = x2 + y2 – 3 at the

point (2, –1, 2).
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(c) mšeskeäme ØecesÙe keâe melÙeeefhele keâerefpeS, peye

^ ^ ^2 2F (2x y)i yz j y zk


     nw, peneB S ieesues

x2 + y2 + z2 = 1 keâe Thejer Deæ&he=‰ nw leLee C Gmekeâer

heefjmeercee nw~

Verify Stoke's theorem when

^ ^ ^2 2F (2x y)i yz j y zk


    , where S is the

upper half of sphere x2 + y2 + z2 = 1 and C

is its boundary.

FkeâeF&—III / UNIT-III

Q. 3. (a) efvecveefueefKele MeebkeâJe keâe DevegjsKeCe keâerefpeS leLee Gmekeâer

veeefYeÙeeW kesâ efveoxMeebkeâ %eele keâerefpeS :

8x2 – 4xy + 5y2 – 16x – 14y + 17 = 0

Trace the following conic and find the

coordinates of its foci :

8x2 – 4xy + 5y2 – 16x – 14y + 17 = 0

FkeâeF&—II / UNIT-II

Q. 2. (a) Ùeefo ^ ^ ^2r t i t j (t 1)k

     leLee ^ ^2s 2t i 2tk



 

leye 
2

0

( r s )dt
 

  keâe ceeve %eele keâerefpeS~

If 
^ ^ ^2r t i t j (t 1)k


     and ^ ^2s 2t i 2tk



   then

find the value of 
2

0

( r s )dt
 

 .

(b) Ùeefo S ieesues x2 + y2 + z2 = 9 keâe he=‰ nw, leye iee@Gme

kesâ [eFJepexvme ØecesÙe mes efmeæ keâerefpeS efkeâ

^

S
r ndS 108


  

If S is a surface of the sphere x2 + y2 + z2

= 9, then by Gauss divergence theorem

show that 
^

S
r ndS 108
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(b) efmeæ keâerefpeS efkeâ oes Je=òe pees oes efyevogDeeW (0, a) leLee

(0, –a) mes iegpejles nQ Deewj pees jsKee y = mx + c

keâes mheMe& keâjles nQ, mecekeâesCe hej keâešsieer, Ùeefo

c2 = a2(2 + m2)

Prove that the two circles which pass

through the points (0, a) and (0, –a) and

touch the line y = mx + c will cut orthogonally

if c2 = a2(2 + m2).

(c) efmeæ keâerefpeS efkeâ MeebkeâJe 1 ecos
r
  


 hej efmLej oes

efyevog efpevekesâ owefMekeâ keâesCe  SJeb  nQ, Skeâ JÙeeme kesâ

efmejs neWies, Ùeefo 
e 1

tan .tan
2 2 e 1

  




Prove that two points on the conic

1 ecos
r
  


 whose vectorical angles are 

and  respectively, will be extremities of a

diameter if 
e 1

tan .tan
2 2 e 1

  




FkeâeF&—IV / UNIT-IV

Q. 4. (a) ef$epÙeeDeeW r1 Deewj r2 kesâ oes ieesues ueeefcyekeâ 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

common circle is .

(b) efmeæ keâerefpeÙes efkeâ Gme Mebkegâ keâe meceerkeâjCe, efpemekeâe Meer<e&

cetue-efyevog nw, x, y, z ceW efÉleerÙe Ieele keâe Skeâ meceIeele

meceerkeâjCe nw~

Prove that the equation of cone with its

vertex at the origin is a homogeneous-

equation of second degree in x, y, z.



(7) (8)
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(b) oMee&FÙes efkeâ ØelÙeskeâ efvekeâeÙe keâe Skeâ pevekeâ Deefle

hejJeueÙepe kesâ ØelÙeskeâ efyevog mes peelee nw~

Show that one generator of each system

passes through every point of the

hyperboloid.

(c) meceerkeâjCe keâe meceeveÙeve ØeceeefCekeâ ¤he ceW keâerefpeS :

2x2 – 7y2 + 2z2 – 10yz – 8zx – 10xy + 6x +

12y – 6z + 5 = 0

Reduce the equation of the standard form :

2x2 – 7y2 + 2z2 – 10yz – 8zx – 10xy + 6x +

12y – 6z + 5 = 0

——

(c) Gme yesueve keâe meceerkeâjCe %eele keâerefpeS efpemekesâ pevekeâ

jsKee y = mx, z = nx kesâ meceevlej nQ leLee oerIe&Je=òe

2 2

2 2

x y
1,

a b
   z = 0 keâes ØeefleÛÚso keâjles nQ~

Find the equation of the cylinder whose

generator is parallel to line y = mx, z = nx

and intersects the ellipse 
2 2

2 2

x y
1,

a b
   z = 0.

FkeâeF&—V / UNIT-V

Q. 5. (a) Jen ØeefleyevOe %eele keâjW peye meceleue x + my + nz

= p oerIe&Je=òe 
2 2 2

2 2 2

x y z
1

a b c
    keâes mheMe& keâjlee nes~

To find the condition when the plane

x + my + nz = p touches to the ellipsoid

2 2 2

2 2 2

x y z
1

a b c
   .


