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

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

 Section - A 6 × 1 = 6
(Very Short Answer Type Questions)

Note: Answer all Questions. As per the nature of the question delimit 
your answer in one word, one sentence or maximum up to 30 
words. Each question carries 1 mark.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$ H$m h¡&
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1) (i) Define pole and polar plane for a sphere.
  Jmobo H$m Y«wd Ed§ Y«wdr¶ g‘Vb n[a^m{fV H$[a¶o&

 (ii) If direction cosines of guiding line of a cylinder is l, m, n then 
what will be direction cosines of generator.

  ¶{X ~ob~ H$s {ZX}em§H$ aoIm H$s {XH²$H$moÁ¶mE± l, m, n hmo Vmo OZZ 
aoIm H$s {XH²$H$moÁ¶mE± ³¶m hmoJr?

 (iii) Define director sphere.
  {Z¶m‘H$ Jmobm n[a^m{fV H$s{O¶o&

 (iv) Define Feasible solution.
  gwg§JV hb n[a^m{fV H$[a¶o&

 (v) What is the difference between primal and dual problem.
  AmÚ VWm Õ¡V g‘ñ¶m ‘| ³¶m AÝVa h¡?

 (vi) What is rule of minimum number of lines in assignment 
problem?

  {Z¶VZ g‘ñ¶m Ho$ {bE Ý¶yZV‘ g§»¶m H$s aoImAm| H$m {Z¶‘ ³¶m 
h¡?

 Section - B 4 × 8 = 32
(Short Answer Type Questions)

Note: Answer any four question. Each answer should not exceed 200 
words. Each question carries 8 marks.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýhr Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$mo H$m h¡&
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2) Prove that plane 2x – 2y + z + 12 = 0 touches the sphere 
x2 + y2 + z2 – 2x – 4y + 2z – 3 = 0  and hence, find point of contact.

 {gÕ H$amo {H$ g‘Vb 2x – 2y + z + 12 = 0 Jmobo 
 x2 + y2 + z2 – 2x – 4y + 2z – 3 = 0  H$mo ñne© H$aVm h¡& VWm ñne© {~ÝXþ 

kmV H$amo&

3) Find enveloping cone of sphere x2 + y2 + z2 + 2x – 2y = 2 whose 
vertex is (1, 1, 1).

 Jmobo x2 + y2 + z2 + 2x – 2y = 2 Ho$ Cg AÝdmbmonr e§Hw$ H$m g‘rH$aU kmV 
H$s{O¶o {OgH$m erf© (1, 1, 1) h¡&

4) Find equation of right circular cylinder whose axis passes through  
(2, 1, 0) and has direction ratio 2, 1, 3. Cylinder passes through  
(0, 0, 1)

 Cg bå~ d¥Îmr¶ ~obZ H$m g‘rH$aU kmV H$s{O¶o {OgH$m Aj {~ÝXw 
(2, 1, 0) go JwOaVm h¡ VWm {XH²$ AZwnmV 2, 1 VWm 3 h¡& ~obZ {~ÝXþ 
(0, 0, 1) go JwOaVm h¡&

5) Find the centre of coinicoid.
 x2 + y2 + z2 – 2yz + 2zx – 2xy – 2x + 2y – 2z – 3 = 0
 em§H$dO x2 + y2 + z2 – 2yz + 2zx – 2xy – 2x + 2y – 2z – 3 = 0 Ho$ Ho$ÝÐ 

Ho$ {ZX}em§H$ kmV H$s{O¶o&

6) Using graphic method, prove that maxima and minima of the 
following LPP are same.

 Optimize   Z = 5x + 3y
 Subject to  x + y   6; x  3, y  3 
 AmboIr {d{Y go {gÕ H$s{O¶o {H$ {ZåZ g‘ñ¶m Ho$ CÔoí¶ ’$bZ H$m 

A{YH$V‘ Ed§ {ZåZV‘ ‘mZ g‘mZ h¡…-
 BîQ>V‘ H$s{O¶o Z = 5x + 3y
     x + y   6; x  3, y  3
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7) Find dual of the following LPP
 max   Zp   = 5x1 + 10x2

 subject to  2x1 – 3x2   6
      x1 + 2x2 = 4
          x1, x2  0
 {ZåZ a¡{I¶ àmoJ«m‘Z g‘ñ¶m Ho$ g§JV Û¡Vr g‘ñ¶m kmV H$amo…-
 A{YH$V‘ Zp   = 5x1 + 10x2

 à{V~ÝY   2x1 – 3x2   6
      x1 + 2x2 = 4
 VWm         x1, x2  0

8) Solve assignment problem

I II III IV
A 0 26 17 11
B 13 20 4 26
C 30 19 10 15
D 19 26 24 10

 hb H$amo…

I II III IV
A 0 26 17 11
B 13 20 4 26
C 30 19 10 15
D 19 26 24 10

9) What is the difference between transportation and assignment 
problem?

 n[adhZ VWm {Z¶V‘ g‘ñ¶mAm| ‘| ³¶m AÝVa h¡?



MT-03 / 1800 / 6 (5) (P.T.O.)

678

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

Note: Answer any two questions. You have to delimit your each answer 
maximum upto 500 words. Each question carries 14 marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýhr Xmo àíZm| Ho$ CÎma Xr{OE& AnZo CÎma A{YH$V‘ 500 eãXm| ‘| 
n[agr{‘V H$s{OE& àË¶oH$ àíZ 14 A§H$mo H$m h¡& 

10) Identify the surface x2 + y2 + z2  + yz + zx + xy + 3x + y + 4z + 4  = 0 
and find principal axis.

 g‘rH$aU x2 + y2 + z2  + yz + zx + xy + 3x + y + 4z + 4  = 0 Ûmam àX{e©V 
n¥îR> kmV H$s{O¶o VWm BgH$m ‘w»¶ Aj ^r kmV H$s{O¶o&

11) Solve the following LPP using simplex method
 max   Z     = 2x1 + 5x2 + 7x3

 subject to  3x1 + 2x2 + 4x3   100
      x1 + 4x2 + 2x3   100
      x1 +   x2 + 3x3   100
              x1, x2, x3  0
 {ZåZ a¡{I¶ àmoJm‘ g‘ñ¶m H$mo {gånbo³g {d{Y go hb H$s{O¶o&
 A{YH$V‘ Z     = 2x1 + 5x2 + 7x3

 subject to  3x1 + 2x2 + 4x3   100
      x1 + 4x2 + 2x3   100
      x1 +   x2 + 3x3   100
              x1, x2, x3  0
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12) Solve using dual problem
 max   Zp   = 3x1 – 2x2

 subject to    x1 +  x2   5, x1   4
    |   x2  6
      x1, x2  0
 {ZåZ g‘ñ¶m H$s Û¡Vr g‘ñ¶m H$m hb H$amo&
 A{YH$V‘ Zp   = 3x1 – 2x2

 à{V~ÝY     x1 +  x2   5, x1   4
    |   x2  6
 VWm     x1, x2  0

13) Find the equation of director sphere.
 {Z¶m‘H$ Jmobo H$m g‘rH$aU kmV H$amo&


