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IN-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 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 meefoMe :

a (b c ),
  
 

b (c a),
  
   leLee

c (a b )
  
 

meceleueerÙe nQ~
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Prove that the vectors :

a (b c ),
  
 

b (c a),
  
   and

c (a b )
  
 

are coplaner.

(b) Skeâ keâCe Je›eâ x = 4 cos t, y = 4 sin t, z = 6t  hej

Ûeue jne nQ lees Gmekeâe Jesie Deewj lJejCe t = 0 leLee

t
2


  hej %eele keâerefpeS~

A particle moves along the curve x = 4 cos

t, y = 4 sin t, z = 6t. Find the velocity and

acceleration at time t = 0 and t
2


 .

(c) oMee&FÙes efkeâ :

2 2
f(r) f (r) f (r)

r
  '' '

Show that :

2 2
f(r) f (r) f (r)

r
  '' '
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(3) (4)

FkeâeF&—II / UNIT-II

Q. 2. (a) r
  keâe ceeve %eele keâerefpeS pees meceerkeâjCe :

2

2

rd
a

dt






keâes mevleg° keâjlee nw, peyeefkeâ efoÙee nw efkeâ

t = 0 hej r 0


  leLee 
rd

U
dt

 



Find the value of r


 satisfying the equation :

2

2

rd
a

dt






given that when :

t = 0, r 0


  and 
rd

U
dt






(b) keâeleeaÙe ™he ceW iee@Gme kesâ [eFJepexvme ØecesÙe keâe GheÙeesie

keâj

 
S

x dy dz y dz dx z dx dy 
keâe cetuÙeebkeâve keâerefpeS, peneB he=‰ S ieesuee x2 + y2 +

z2 = a2 nw~

Use the Gauss's divergence theorem in

cartesian form to evaluate :

 
S

x dy dz y dz dx z dx dy 

where S is the surface of the sphere x2 + y2

+ z2 = a2.

(c) mšeskeäme ØecesÙe keâe melÙeeheve keâerefpeS, peye ^ ^2F x i xy j,


 

peneB C, xy-meceleue ceW Jeie& keâer heefjceehe nw efpemekeâer

YegpeeÙeW jsKeeDeeW x = 0, y = 0, x = a, y = a kesâ

DevegefoMe nQ~

Verify Stoke's theorem for the function

 where C is the perimeter of

square in xy plane whose sides are x = 0,

y = 0, x = a, y = a.



(5) (6)
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FkeâeF&—III / UNIT-III

Q. 3. (a) oMee&FÙes efkeâ hejJeueÙe :

(a2 + b2) (x2 + y2) = (bx + ay – ab)2 keâer

veeefYeuecye 2 2

2ab

a b
 nw~

Show that the latus-rectum of the parabola :

(a2 + b2) (x2 + y2) = (bx + ay – ab)2 is

2 2

2ab

a b
.

(b) efmeæ keâerefpeS efkeâ mebveeefYe MeebkeâJe mecekeâesCe hej ØeefleÛÚso

keâjleer nw~

Prove that confocal conic cut at right angles.

(c) MeebkeâJe 1 e cos
r
  


 kesâ meehes#e efkeâmeer efyevog  1 1r ,

kesâ OegÇJeer keâe meceerkeâjCe %eele keâerefpeS~

Find the equation of the polar of a point

 1 1r ,  w.r.t. the conic :

1 e cos
r
  



FkeâeF&—IV / UNIT-IV

Q. 4. (a) DeÛej ef$epÙee k keâe Skeâ ieesuee cetue efyevog O mes neskeâj

peelee nw Deewj De#eeW mes A, B, C ceW efceuelee nQ~ efmeæ

keâerefpeS efkeâ meceleue ABC hej O mes [eues ieÙes uecye kesâ

heeo keâe efyevog heLe :

(x2 + y2 + z2) (x–2 + y–2 + z–2) = 4k2 mes efoÙee

peelee nw~

A sphere of constant radius k passes

through the origin O, and meets the axis in A,

B, C. Prove that the locus of the foot of the

perpendicular from O to the plane ABC is

given by :

(x2 + y2 + z2) (x–2 + y–2 + z–2) = 4k2

(b) Mebkegâ ax2 + by2 + cz2 = 0 kesâ JÙegl›eâce Mebkegâ keâe

meceerkeâjCe %eele keâerefpeS~

Find the equation of cone reciprocal to the

cone :

ax2 + by2 + cz2 = 0



(7)

(c) uecye Je=òeerÙe yesueve keâe meceerkeâjCe %eele keâerefpeS efpemekeâe

De#e x = 2y = –z nw leLee ef$epÙee 4 nQ~

Find the equation of the right circular cylinder

whose axis is :

x = 2y = –z

and radius is 4.

FkeâeF&—V / UNIT-V

Q. 5. (a) efmeæ keâerefpeS efkeâ efkeâmeer efmLej efyevog mes Skeâ hejJeueÙepe

hej heeBÛe DeefYeuecye KeeRÛes pee mekeâles nQ~

Prove that in general five normals can be

drawn to a paraboloid from any fixed point.

(b) Jen ØeefleyebOe %eele keâerefpeS peye Skeâ oòe mejue jsKee Skeâ

MeebkeâJepe keâer pevekeâ jsKee nes~

Find the condition that a given straight line

should be a generator of a given conicoid.

(c) efvecveefueefKele meceerkeâjCe keâes ØeceeefCekeâ ™he ceW meceeveÙeve

keâerefpeS :

9x2 + 4y2 + 4z2 + 8yz + 12zx + 12xy + 4x +

y + 10z + 1 = 0

Reduce the following equation to the

standard form :

9x2 + 4y2 + 4z2 + 8yz + 12zx + 12xy + 4x +

y + 10z + 1 = 0

——

(8)
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