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I-22
B.A. (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 keâerefpeÙes~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Solve any two parts

from each question. All questions carry equal

marks.

FkeâeF&–I / Unit-I

Q. 1. (a) efmeæ keâerefpeS efkeâ :

      

   [a b, b c, c a] 2[a b c ]

Prove that :

      

   [a b, b c, c a] 2[a b c ]
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(b) efmeæ keâerefpeS efkeâ :

        

        a (b c ) b (c a) c (a b ) 0

Prove that :

        

        a (b c ) b (c a) c (a b ) 0

(c) Heâueve  = xyz keâe efyevog P(1, 1, 1) hej efoMeerÙe

DeJekeâueve, 
^ ^ ^
i j k   keâer efoMee ceW %eele keâerefpeS~

Find the directional derivative of function  =

xyz at a point P(1, 1, 1) in the direction of

^ ^ ^
i j k  .

FkeâeF&–II / Unit-II

Q. 2. (a)
 

C
F .dr  keâe cetuÙeebkeâve keâerefpeS peneB



 
^ ^2 2F x y i y j  Deewj C, y2 = 4x, keâe xy-meceleue

cebs (0, 0) mes (4, 4) lekeâ Ûeehe nw~
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(3) (4)

Evaluate 
 

C
F .dr  where 



 
^ ^2 2F x y i y j  and

C is the arc of curve y2 = 4x in xy plane from

(0, 0) to (4, 4).

(b) iee@me kesâ [eFJepexvme ØecesÙe keâe ØeÙeesie keâjkesâ oMee&FÙes efkeâ :

  
     

  
5

^ ^ ^ ^3 2

S

a
x yz i 2x y j 2k nds

3

peneB S, meceleue x = 0, x = a, y = 0, y = a,

z = 0, z = a Éeje heefjyeæ Ieve keâe he=‰ nw~

By using gauss-divergence theorem, show

that :

  
     

  
5

^ ^ ^ ^3 2

S

a
x yz i 2x y j 2k nds

3

where S is the surface of cube bounded by

the plane x = 0, x = a, y = 0, y = a, z = 0,

z = a.

(c) «eerve ØecesÙe mes

  C cosx siny y dx sinx cosy dy

keâe ceeve %eele keâerefpeÙes peneB C, Je=òe x2 + y2 = 1 keâe

Ûeehe nw~

By using Green theorem, find the value of

integral

  C cosx siny y dx sinx cosy dy

where C is the arc of circle x2 + y2 = 1.

FkeâeF&–III / Unit-III

Q. 3. (a) efvecve MeebkeâJe keâe DevegjsKeCe keâerefpeÙes :

17x2 – 12xy + 8y2 + 46x – 28y + 17 = 0

Trace the following conic :

17x2 – 12xy + 8y2 + 46x – 28y + 17 = 0



(5) (6)
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(b) Skeâ Je=òe, Skeâ DeeÙeleekeâej DeeflehejJeueÙe xy = 1 keâes

(xr, yr) : r = 1, 2, 3, 4 hej keâešlee nw~ lees efmeæ

keâerefpeÙes efkeâ x1x2x3x4 = y1y2y3y4 = 1

A circle intersects rectangular hyperbola

xy = 1 at (xr, yr) : r = 1, 2, 3, 4 then prove

that x1x2x3x4 = y1y2y3y4 = 1.

(c) Ùeefo PSP', MeebkeâJe 1 e cos
r
  


 keâer veeefYeiele

peerJee nw lees efmeæ keâerefpeÙes efkeâ :

 


1 1 2

SP SP 

If PSP' is the confocal chord of conic

1 e cos
r
  


 then prove that :

 


1 1 2

SP SP 

FkeâeF&–IV / Unit-IV

Q. 4. (a) Jen efyevog %eele keâerefpeÙes peneB (2, 1, 3) Deewj (4, —2, 5)

keâes efceueeves Jeeueer jsKee, meceleue 2x + y – z = 3 keâes

keâešleer nw~

Find the point where the line joining the

points (2, 1, 3) & (4, –2, 5), intersect 2x + y

– z = 3.

(b) Gme uecyeJe=òeerÙe Mebkegâ keâe meceerkeâjCe %eele keâerefpeÙes efpemekeâe

Meer<e& efyevog (1, 1, 1) Deewj De#e 
  

 


x 1 y 1 z 1

1 2 3

jsKee nw leLee DeOe&Meer<e& keâesCe 30° nw~

Find the equation of right circular cone

whose vertex is (1, 1, 1), axis is

  
 



x 1 y 1 z 1

1 2 3
  & semi verticle angle is

30°.

(c) Gme uebyeJe=òeerÙe yesueve keâe meceerkeâjCe %eele keâerefpeÙes efpemekeâer

ef$epÙee 2 nw leLee De#e 
x 1 y 2 z 3

2 3 6

  
 


 nw~

Find the equation of right circular cylinder whose

radius is 2 & axis is 
x 1 y 2 z 3

2 3 6

  
 


.



(7) (8)
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FkeâeF&–V / Unit-V

Q. 5. (a) efyevog (1, —1, 2) hej MeebkeâJepe 5x2 – 4y2 + 6z2 =

25 kesâ mheMe& leue keâe meceerkeâjCe %eele keâerefpeÙes~

Find the equation of tangent plane of

5x2 – 4y2 + 6z2 = 25 at a point (1, –1, 2).

(b) mejue jsKee 7x + 10y = 30, 5y – 3z = 0 mes neskeâj

peeves Jeeues, oerIe&Je=òepe 7x2 + 5y2 + 3z2 = 60 kesâ

mheMe& leueeW kesâ meceerkeâjCe %eele keâerefpeÙes~

Find the equations of tangent plane of

ellipsoid 7x2 + 5y2 + 3z2 = 60 passing

through lines 7x + 10y = 30, 5y – 3z = 0.

(c) efmeæ keâerefpeÙes efkeâ efkeâmeer efoÙes ieÙes efyevog mes mebkesâvõ

MeebkeâJepe hej Ú: DeefYeuebye KeeRÛes pee mekeâles nQ~

Prove that there are six normal can be

drawn on central conicoids from any given

points.
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