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I-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 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) efmeæ keâerefpeS efkeâ :

   

l a l b l c

lmn abc m a m b m c

n a n b n c

  

   

  

Prove that :

   

l a l b l c

lmn abc m a m b m c

n a n b n c

  

   

  

(b) efmeæ keâerefpeS efkeâ meefoMe Heâueve a(t) keâe heefjceeCe DeÛej

nesves kesâ efueS DeeJeMÙekeâ SJeb heÙee&hle ØeefleyevOe Ùen nw efkeâ

da
a 0.

dt
 

The necessary and sufficient condition that

a(t) is a vector of constants magnitude is

da
a 0.

dt
 

(c) oMee&FÙes efkeâ :

^ 2
div r

r


Show that :

^ 2
div r

r
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FkeâeF&—II / UNIT-II

Q. 2. (a) F keâe Je›eâ C kesâ heefjle: heefjmebÛeejCe %eele keâerefpeS, peneB

F = yi + zj + xk leLee C, Je=òe x2 + y2 = 1, z = 0

nw~

Find the circulation of F along the curve C,

where F = yi + zj + xk and C is the circle

x2 + y2 = 1, z = 0.

(b) meceleue ceW «eerve kesâ ØecesÙe Éeje cetuÙeebkeâve keâerefpeÙes :

2 2

C
x ydx xy dy , 
 

peneB C Je=òe x2 + y2 = 1 nw~

Use Green's theorem in plane to evaluate :

2 2

C
x ydx xy dy , 
 

where C is the circle x2 + y2 = 1.

(c) mšeskeäme ØecesÙe mes efmeæ keâerefpeS efkeâ :

 x

C
e dx 2ydy dz 0,    peneB

C Je›eâ x2 + y2 = 4, z = 2 nw~

Use Stoke's theorem to prove that :

 x

C
e dx 2ydy dz 0,  

where curve C is given by x2 + y2 = 4, z = 0.

FkeâeF&—III / UNIT-III

Q. 3. (a) MeebkeâJe x2 – 5xy + y2 + 8x – 20y + 15 = 0 keâe

DevegjsKeCe keâerefpeS~ Fmekesâ De#eeW kesâ meceerkeâjCe Yeer %eele

keâerefpeS~

Trace the conic x2 – 5xy + y2 + 8x – 20y +

15 = 0. Also find the equations of its axes.

(b) MeebkeâJe x2 + 2y2 = 2 mes mebveeefYe MeebkeâJe keâe meceerkeâjCe

%eele keâerefpeS pees efyevog (1, 1) mes neskeâj peelee nw~

Find the conic confocal with the conic x2 + 2y2 = 2

which passes through the point (1, 1).

(c) oMee&FÙes efkeâ Skeâ MeebkeâJe ceW Deæ&-veeefYeuecye Skeâ veeefYeiele

peerJee kesâ jsKeeKeC[eW kesâ yeerÛe njelcekeâ ceeOÙe neslee nw~

In a conic prove that the semi-latus rectum is

the harmonic mean between the segment of

focal chord.
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FkeâeF&—IV / UNIT-IV

Q. 4. (a) Ùeefo ieesues x2 + y2 + z2 = r2 keâe keâesF& mheMe& meceleue

efveoxMeebkeâeW hej Devle:KeC[ a, b, c yeveelee nes, leye efmeæ

keâerefpeS efkeâ :

2 2 2 2

1 1 1 1

a b c r
  

If any tangent to the sphere x2 + y2 + z2 = r2

marks the intersects a, b, c on the co-

ordinate axes, prove that :

2 2 2 2

1 1 1 1

a b c r
  

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

(5, 4, 3) Deewj DeeOeej Je›eâ 3x2 + 2y2 = 6, y + z = 0

nw~

Find the equation of cone whose vertex is

(5, 4, 3) and base curve 3x2 + 2y2 = 6, y + z = 0.

(c) Jen ØeefleyevOe %eele keâerefpeS efpevekesâ he=‰  ax2 + by2 +

cz2 = 1 Deewj meceleue x + my + nz = 0 keâe

ØeefleÛÚso Je›eâ :

(1) hejJeueÙe

(2) oerIe&Je=òe

(3) DeeflehejJeueÙe nes~

Find the condition that the curve of

intersection of surface ax2 + by2 + cz2 = 1

and the plane x + my + nz = 0 is :

(i) Parabola

(ii) Ellipse

(iii) Hyperbola

FkeâeF&—V / UNIT-V

Q. 5. (a) Jen ØeefleyevOe %eele keâjes peyeefkeâ meceleue x + my +

nz = 1 hejJeueÙepe x2 + y2 = 2z keâe Skeâ mheMe&leue

nw~

Find the condition that the plane x + my +

nz = 1 may be a tangent plane to the

paraboloid x2 + y2 = 2z.



(7)
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(b) oMee&FÙes efkeâ Skeâ oerIe&Je=òepe kesâ veeefYeiele MeebkeâJeeW keâer

GlkesâvõleeDeeW keâe iegCeveHeâue FkeâeF& neslee nw~

Show that the product of eccentricities of

focal conics of an ellipsoid is unity.

(c) DeeflehejJeueÙepe

x2 + 8y2 + z2 – 9yz + 14zx – 16xy – 6x – y

+ 4z – 2 = 0

kesâ efyevog (1, 2, 3) hej mheMe& leue keâe meceerkeâjCe %eele

keâerefpeS~

Find the equation of tangent plane at (1, 2, 3)

on the hyperboloid

x2 + 8y2 + z2 – 9yz + 14zx – 16xy – 6x – y

+ 4z – 2 = 0

——


