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Note :  The Question Paper is divided into three sections A, B and 
C. Use of calculators is allowed in this paper.

ZmoQ> :  ¶h àíZnÌ "A' "~' VWm "g' VrZ IÊS>m| ‘| {d^m{OV h¡& Bg 
àíZnÌ ‘| Ho$bHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡&

   Section - A 6 x 1 = 6

Note :  Section ‘A’ contain 06 very short answer type questions. 

Examines have to attempt all questions. Each question is of 01 

marks and maximum word limit is 30 words.

(IÊS> - A)
A{V bKw CÎma dmbo àíZ (A{Zdm¶©)

ZmoQ> :  IÊS> "A' ‘| gmV (06) A{VbKwCËVamË‘H$ àíZ h¢, narjm{W©¶m| 
H$mo g^r àíZmo§ H$mo hb H$aZm h¡& àË¶oH$ àíZ Ho$ 1 A§H$ h¡ Am¡a 
A{YH$V‘ eãX gr‘m 30 eãX h¡&
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1) (i) Write general equation of Sphere.

  Jmobo H$m ì¶mnH$ g‘rH$aU {b{IE&

 (ii) Write the coordinates of centre of conic.

  em§H$d Ho$ Ho$ÝÐ Ho$ {ZX}em§H$ {b{IE&

 (iii) Define an Enveloping cone.

  AÝdmbmonr e§Hw$ H$mo n[a^m{fV H$s{O¶o&

 (iv) Define an objective function.

  CÔoí¶ ’$bZ ³¶m h¡?

 (v) Define optimal solution.

  BîQ>V‘ hb H$mo n[a^m{fV H$s{O¶o&

 (vi) Write the equation of the principal plane of the conicoid.

  em§H$dO Ho$ ‘w»¶ g‘Vb H$m g‘rH$aU {b{IE&

   Section - B 4 x 8 = 32

(Short Answer Questions)
Note :  Section ‘B’ contain eight short answer type questions. Examinees 

will have to answer any four (04) questions. Each question is of 
08 marks. Examines have to delimit each answer in maximum 

200 words.

(IÊS> - ~)

(bKwCÎma dmbo àíZ)

ZmoQ> :  IÊS> "~' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo H$sÝht 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¡& àË¶oH$ àíZ 08 A§H$ H$m 
h¡& narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V 

H$aZo h¢&
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2) Find the centre of conic section x xy y x y2 5 3 4 6 02 2- - - - + =

 em§H$d n[aÀN>oX x xy y x y2 5 3 4 6 02 2- - - - + =  H$m Ho$ÝÐ kmV 

H$s{O¶o&

3) Two sphere of radius r1  and r2cut orthogonally prove that radius of 

their common circle is
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4) Find the equation of right circular cylinder whose guiding curve is 

the circle ,x y z x y z9 32 2 2+ + = - + =

 Cg bå~d¥Îmr¶ ~obZ H$m g‘rH$aU kmV H$s{O¶o {OgH$m 9,x y z2 2 2+ + =  

3x y z- + =  {ZX}em§H$ dH«$ h¡&

5)  Find the equation of the cone through origin and which passes 

through the intersection of the curves ,x y z4 22 2+ = = .

 Cg e§Hw$ H$m g‘rH$aU kmV H$s{OE {OgH$m erf© ‘yb {~ÝXw h¡ VWm Omo 

dH«$ ,x y z4 22 2+ = =  Ho$ à{VÀN>oXZ go JwOaVm h¡&



678

MT - 03 / 900 / 6  (4) (Contd.)

6) Prove that the locus of the foot of the perpendicular drawn from the 

centre of the ellipsoid a
x

b
y

c
z 12

2

2

2

2

2
+ + = of its tangent planes is.

 XrK©d¥Îm a
x

b
y

c
z 12

2

2

2

2

2
+ + =  Ho$ ñne© Vb na Ho$ÝÐ go bå~ S>mbm J¶m h¡& 

{gÕ H$s{O¶o {H$ bå~ Ho$ nmX H$m {~ÝXþ nW h¡& 

 ( )a x b y c z x y z2 2 2 2 2 2 2 2 2 2+ + = + +

7)  Prove that maximum and minimum value of objective function of 

following problem are same.

 {gÕ H$s{O¶o {H$ {ZåZ g‘ñ¶m Ho$ CÔoí¶ ’$bZ H$m A{YH$V‘ d {ZåZV‘ 

‘mZ g‘mZ h¡& 
 . ( .)Max Min z = 5 3x y+
    x y 6#+

    x y2 3 3$+

    x 3$
    3y $
    ,x y 0$

8) Find the dual of the following linear programming problem.

 {ZåZ a¡{IH$ àmoJ«m‘Z g‘ñ¶m Ho$ g§JV Û¡Vr g‘ñ¶m kmV H$amo&

 Maximum (A{YH$V‘) 3 4Zp x x
1 2

= +

 s.t (à{V~§Y) x x2 3 16
1 2

#+

    x x5 2 20
1 2

$+

 and (VWm)  ,x x 0
1 2
$
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9) Solve Assignment problems:

 {ZåZ {Z¶VZ g‘ñ¶mE± hb H$s{O¶o…

D1 D2 D3

O1 20 27 30

O2 10 18 16

O3 14 16 12

   Section - C 2 x 14 = 28

Note :  Section ‘C’ contain 4 long answer type questions. Examinees 
will have to answer any two 02 questions. Each question is of 
14 marks Examinees have to delimit each answer in maximum 
500 words. 

(IÊS> - g)

(XrK© CÎma dmbo àíZ)
ZmoQ> :  IÊS> "gr' ‘| 4> {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo H$sÝhr§ ^r 

Xmo (02) gdmbm| Ho$ Odm~ XoZo h¢& àË¶oH$ àíZ 14 A§H$m| H$m h¡, 
narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V 
H$aZo h¡&

10) Use Simplex Method, the following linear programming problem.

 {ZåZ{b{IV a¡{IH$ àmoJ«m‘Z g‘ñ¶m H$mo {gånb¡³g {d{YÛmam hb H$s{OE&

 Max.z  =  x x x2 5 7
1 2 3
+ +

    x x x3 2 4 100
1 2 3

#+ +

    100x x x4 2
1 2 3

#+ +

    100x x x3
1 2 3

#+ +

    0x x x
1 2 3

$+ +
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11) (i) Find all feasible solutions of following problem.
   {ZåZ {ZH$m¶ Ho$ g^r gwg§JV hb kmV H$s{OE&
  2 1x x x 2

1 2 3
+ + =

  x x x3 5 8 50
1 2 3
+ + =

  0x x x
1 2 3

$+ +

 (ii)  A plane a
x

b
y

c
z 1+ + = meets the axes OX, OY, OZ in A, B, C 

respectively. Find the equation of the sphere.

   g‘Vb a
x

b
y

c
z 1+ + =  {ZX}er Ajmo§ OX, OY, OZ H$mo {~ÝXþ A, B, 

C  na {‘bVm hmo, Vmo Jmobo H$m g‘rH$aU kmV H$s{OE&

12) (i)  Prove that every generator from system of generator of a 

hyperbolid  passes through each point of hyperboloid.

   {gÕ H$s{O¶o {H$ A{nadb¶O Ho$ OZH$ {ZH$m¶m| ‘| go àË¶oH$ {ZH$m¶ 

H$m EH$ OZH$ A{Vnadb¶O Ho$ àË¶oH$ {~ÝXþ go JwOaVm h¡&

 (ii) Find the coordinate of centre of the following conicoid

  2 2 2 2 2 2 3 0x y z yz zx xy x y z2 2 2+ + - + - - + - - =

  em§H$dO

  2 2 2 2 2 2 3 0x y z yz zx xy x y z2 2 2+ + - + - - + - - =

  Ho$ Ho$ÝÐ Ho$ {ZX}em§H$ kmV H$s{OE&

13) Prove that six normal from any external point on a ellipsoid are lie on 

a second degree cone.

 [gÕ H$s{O¶o {H$ {H$gr XrK©d¥ÎmO na ~mø {~ÝXþ go ItMo JE N>… A{^bå~ 

EH$ Xmo KmV Ho$ e§Hw$ na pñWV hm|Jo&


