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Note: The question paper is divided into three sections A, B and C. 
Write answer as per the given instructions.

{ZX}e : ¶h àíZ nÌ "A' "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 6 × 1 = 6

(Very Short Answer Questions)
Note: Section ‘A’ contain six (06) Very Short Answer Type 

Questions. Examinees have to attempt all questions. Each 
question is of 01 marks and maximum word limit may be 
thirty words. 

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "E' ‘| N>… 06 A{V bKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo g^r 
àíZm| H$mo hb H$aZm h¢& àË¶oH$ àíZ Ho$ 01 A§H$ h¡ Am¡a A{YH$V‘ 

eãX gr‘m Vrg eãX h¢&
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1) (i) Write the condition that conic section 
  ax2 + 2hxy + by2 + 2gx + 2fy + c = 0 represent a parabola.
  em§H$d n[aÀN>oX ax2 + 2hxy + by2 + 2gx + 2fy + c = 0 Ho$ Ûmam 

nadb¶ àX{e©V H$aZo H$s eV© {b{IE&

 (ii) Write centre and radius of sphere  
6x2 + 6y2 + 6z2 – 4x + 2z  = 0.

  Jmobo 6x2 + 6y2 + 6z2 – 4x + 2z  = 0 H$m H$oÝÐ d {ÌÁ¶m {b{IE&

 (iii) Write the definition of cone.
  e§Hw$ H$s n[a^mfm {b{IE&

 (iv) Define enveloping cylinder.
  AÝdmbmonr ~obZ H$mo n[a^m{fV H$s{OE&

 (v) In which condition equation Ax2 + By2 + Cz2 = 1 represent 
a hyperboid of one sheet.

  g‘rH$aU Ax2 + By2 + Cz2 = 1 {H$g pñW{V ‘| EH$ n¥îR>r 
A{Vnadb¶O H$mo àX{e©V H$aoJm&

 (vi) Define Basic Set.
  AmYma g‘wÀM¶ H$mo n[a^m{fV H$s{OE&

 Section - B 4 × 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. Examinees have to delimit 
each answer in maximum 200 words. 
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(IÊS> - ~)
(bKwÎmamË‘H$ àíZ)

{ZX}e : IÊS> "~r' ‘| 08 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¡&

2) Find the Locus of centre of a variable  sphere which passes 
through origin and cut co-ordinate axis at A, B and C such that 
volume of tetrahydron remains constant.

 EH$ Ma Jmobo Ho$ Ho$ÝÐ H$m {~ÝXþ nW kmV H$s{OE Omo ‘yb {~ÝXþ go hmoH$a 
JwOaVm h¡ VWm {ZX}er Ajmo H$mo A, B d C na Bg àH$ma {‘bVm h¡ {H$ 
MVwî’$bH$ OABC H$m Am¶VZ pñWa ahVm h¡&

3) Find the conditions that lines 
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 Jmobo x2 + y2 + z2 = a2 Ho$ gmnoj Y«wdr¶ aoImE± hmo&

4) Find the equation of enveloping cone of sphere  
x2 + y2 + z2 + 2x – 2y = 2 having vertex (1, 1, 1).

 Jmobo x2 + y2 + z2 + 2x – 2y = 2 Ho$ Cg AÝdmbmonr e§Hw$ H$m g‘rH$aU 
kmV H$s{OE {OgH$m erf© (1, 1, 1) h¡&
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5) If sum of Inverse of intercepts of tangent planes of ellipsoid 

a
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+ + =  is 1/k then find locus of perpendicular from 

origin to tangent planes.

 ‘yb {~ÝXþ go XrK©d¥ÎmO a
x
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+ + =  Ho$ ñne© g‘Vbm| Omo Bg 

àH$ma h¡ {H$ BZHo$ Ûmam Ajmo na H$mQ>o JE AÝV… IÊ‹S>mo Ho$ ì¶wËH«$‘mo H$m 
¶moJ 1/k h¡, na S>mbo JE bå~ H$m {~ÝXþnW kmV H$s{OE&

6) If 4 generators of hyperboloid a
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+ - =  form a skew 

	 quadrilateral	whose	vertices	are	θi and φi (i = 1, 2, 3, 4) then 
prove that 2 4θ θ θ θ+ = +1 3  and 3 2 4φ φ φ φ+ = +1

 ¶{X A{Vnadb¶O a
x

b
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2
+ - =  Ho$ Mma OZH$ {df‘Vbr¶ 

 MVw^w©O ~ZmVo h¡ {OgHo$ erf©  θi d φi (i = 1, 2, 3, 4) h¡ Vmo {gÕ H$s{OE 

2 4θ θ θ θ+ = +1 3  d 3 2 4φ φ φ φ+ = +1

7) Use graphical method to prove that maximum and minimum 
value of objective function of following L.P.P. are same. 
AmboIr {d{Y go {gÕ H$s{OE {H$ {ZåZ g‘ñ¶m Ho$ CÔoí¶ ’$bZ H$m 
A{YH$V‘ d {ZåZV‘ ‘mZ g‘mZ h¡&

 Max (Min) z = 5x + 3y
    x + y ≤ 6
    x ≥ 3
    y ≥ 3
    2x + 3y ≥ 3
    x ≥ 0, y ≥ 0
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8) Write the dual of  
({ZåZ g‘ñ¶m H$s ÛoVr g‘ñ¶m {b{IE)

 Max z = 2x1 + 3x2 – 5x3

  x1 + x2 – x3 ≥ 5
  2x1 + 5x3 ≤ 6
  x1, x3 ≥ 0 & x2 is unrestricated.

9) Solve the Assignment problem.
 ({Z¶VZ g‘ñ¶m H$mo hb H$s{OE)

I II III IV
A 8 26 17 11
B 13 28 4 26
C 38 19 18 15
D 19 26 24 10

 Section - C 2 × 14 = 28
(Long Answer Questions)

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. Use of non-programmable 
scientific calculator is allowed in this paper.
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(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e : IÊS> "gr' ‘| 04 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo H$sÝhr ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 14 A§H$mo H$m h¢, 
narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¡& Bg àíZ nÌ ‘| Zm°Z-àmoJ«m‘o~b gmB§{Q>{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ 
H$s AZw‘{V h¢&

10) Compare the optimal solution of primal and dual problem.
 {ZåZ g‘ñ¶m d Û¡Vr g‘ñ¶m H$mo hb H$aHo$ BîQ>V‘ hbm| H$s VwbZm 

H$s{OE…
 Min ZP = 3x1 + 2.5x2

  2x1 + 4x2 ≥ 40
  3x1 + 2x2 ≥ 50
  x1 , x2 ≥ 0

11) Prove that convex set of all feasible solutions of system  
AX = B is a basic feasible solution and it’s converse is also true.

 {gÕ H$s{OE {H$ {ZH$m¶ AX = B Ho$ g^r gwg§JV hbmo Ho$ Ad‘wI 
g‘wÀM¶ H$m àË¶oH$ gr‘m§V {~ÝXþ EH$ AmYmar gwg§JV hb hmoVm h¡ VWm 
BgH$m {dbmo‘ ^r gË¶ h¡& 
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12) Transform equation
 2x2 + 2y2 + z2 + 2yz – 2xz – 4xy + x + y = 0 in standard form and 

prove that it represent and ellipsal parabolaid. Find it’s vertex 
and equation of axis.

 g‘rH$aU 2x2 + 2y2 + z2 + 2yz – 2xz – 4xy + x + y = 0 H$m ‘mZH$ én 
‘| g‘mZ¶Z H$aVo hþE {gÕ H$s{OE {H$ ¶h EH$ XrK©d¥Îmr¶ nadbnO H$mo 
àX{e©V H$aVm h¡& BgHo$ erf© Ho$ {ZX}em§H$ d Aj H$s g‘rH$aU ^r kmV 
H$s{OE&

13) (i)  Find the equation of sphere which passes through  
(1, –1, 0) and touches sphere x2 + y2 +z2 + 2x – 6y + 1 = 0 at 
point (1, 2, –2).

  {~ÝXþ (1, –1, 0) go JwOaZodmbo Cg Jmobo H$m g‘rH$aU kmV H$s{OE Omo 
x2 + y2 +z2 + 2x – 6y + 1 = 0 H$mo {~ÝXþ (1, 2, –2) na ñne© H$aVm 
h¡&

 (ii) Find the locus of poles of tangent plane of 
ax2 + by2 + cz2 = 1 in compare to Ax2 + By2 + Cz2 = 1.

  emH§$dO Ax2 + By2 + Cz2 = 1 Ho$ gmnoj, ax2 + by2 + cz2 = 1
Ho$ ñne© Vbm| Ho$ Y«wdmo H$m {~ÝXþ nW kmV H$s{OE&


