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funsZ'kkad T;kfefr vkSj xf.krh; izksxzkfeax
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Note :– This paper is of Thirty five (35) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the questions

contained in these Sections according to the detailed

instructions given there in. Candidates should limit

their answers to the questions on the given answer

sheet. No additional (B) answer sheet will be

issued.

;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLrr̀ funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A ([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

[k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<+s ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. Solve the following linear programming problem by

simplex method :

Maximize :           Z = 3x1 + 5x2

Subject to :         2x1 + x2  8

  x1 + 3x2  12

     x1, x2  0

fuEufyf[kr jsf[kd izksxzkfeax leL;k dks flEIysDl fof/k ls gy

dhft, %

vf/kdre dhft, %      Z = 3x1 + 5x2

'krs±%                2x1 + x2  8

  x1 + 3x2  12

     x1, x2  0
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2. A sphere of constant radius R passes through the origin

O and cuts the coordinate axes at A, B, C. Find the

locus of the foot of the perpendicular drawn from O to

the plane ABC.

fLFkj f=T;k R dk ,d xksyk eqyfcUnq O ls gksdj xqtjrk gS rFkk
funsZ'kkad v{kksa dks Øe'k% ABC ij dkVrk gSA fcUnq O ls
lery ABC ij [khpsa x;s yEe dk ikn ftl fcUnq ij gks]
mlds LFkkuksa dk iFk Kkr dhft,A

3. What is a plane? Prove that the normal form of the

equation of a plane is :

lx + my + nz = p

where l, m, n are the direction cosines of the normal

drawn from the origin to the plane.

lery D;k gS \ fl¼ dhft, fd lery dk lkekU; (ukWeZy)
:i %

lx + my + nz = p

gksrk gS] tgk¡ l, m, n ewy ls lery ij [khaps x;s yEc ds
fnd~&dkslkbu gSaA

4. Find the equation of the enveloping cylinder of the

sphere :

x2 + y2 + z2 – 4x + 2y – 3 = 0

whose generators are parallel to the line x : y : z = 1 : 2

: 1.

xksys %

x2 + y2 + z2 – 4x + 2y – 3 = 0

dk og vkoj.k csyu dk lehdj.k Kkr dhft, ftlds tud
x : y : z = 1 : 2 : 1 js[kk ds lekarj gksaA
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5. Show that the equation :

x2 + 4y2 + z2 – 4xz + 6y – 5 = 0

represents a cone and find the coordinates of its vertex.

fn[kkb, fd %

x2 + 4y2 + z2 – 4xz + 6y – 5 = 0

,d 'kadq dks fu:fir djrk gS rFkk mlds 'kh"kZ ds funsZ'kakd Kkr
dhft,A

Section–B ([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

[k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]
izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa
dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. (a) Define a convex set.

mÙky leqPp; dh ifjHkk"kk nhft,A

(b) Show that the set :

S = {(x, y) : x2 + y2  4, y  x + 1}

is not a convex set.

fn[kkb, fd leqPp; %

S = {(x, y) : x2 + y2  4, y  x + 1}

mÙky leqPp; ugha gSA
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2. Find the equation of a cone whose vertex is the origin

and which passes through the three coordinate axes, the

angle between any two generators through the vertex

being a right angle.

ml 'kadq dk lehdj.k Kkr dhft, ftldk 'kh"kZ ewyfcUnq gS] tks
rhuksa funsZ'kkad v{kksa ls gksdj xqtjrk gS rFkk 'kh"kZ ls tkus okys
fdlh Hkh nks tudksa ds chp dk dks.k ledks.k gSA

3. Prove that a section of a right circular cone by a plane

through the vertex and perpendicular to the axis is a

triangle.

fl¼ dhft, fd fdlh le o`Ùkkdkj 'kadq ds 'kh"kZ ls xqtjus okys
rFkk v{k ij yEc lery }kjk dkVk x;k [k.M ,d f=Hkqt
gksrk gSA

4. Solve the linear programming problem by graphical

method:

Maximize :         Z = 4x1 + 3x2

Subject to :          x1 + x2  5,

2x1 + x2  8,

    x1, x2  0.

fuEufyf[kr jsf[kd izksxzkfeax leL;k dks vkjs[kh; fof/k ls gy
dhft, %

vf/kdre dhft, %      Z = 4x1 + 3x2

'krs± %               x1 + x2  5,

2x1 + x2  8,

    x1, x2  0.
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5. Obtain the initial basic feasible solution of the following

transportation problem by using the North-West Corner

Rule :

Source A B C Supply

1 4 6 8 10

2 5 2 7 12

3 9 3 4 8

Demand 9 11 10

mÙkjh&if'peh dksus ds fu;e dk iz;ksx djrs gq, fuEufyf[kr
ifjogu rkfydk ds fy, izkjfEHkd ewy laHko gy (initial basic

feasible solution) izkIr dhft, %

òksr A B C vkiw£r

1 4 6 8 10

2 5 2 7 12

3 9 3 4 8

ek¡x 9 11 10

6. Show that the surface :

2 2 2

1
9 4 16

x y z
  

is a hyperboloid of one sheet and obtain its generating

(straight) lines :

fn[kkb, fd lrg %

2 2 2

1
9 4 16

x y z
  
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,d i`"Bh; vfrijoy; gS rFkk blds tud (lh/kh js[kk,¡) Kkr

dhft,A

7. Find the polar plane of the point (2, –1, 3) with respect

to the sphere :

x2 + y2 + z2 – 6x + 4y – 2z – 11 = 0

xksys %

x2 + y2 + z2 – 6x + 4y – 2z – 11 = 0

ds lkis{k fcanq (2, –1, 3) dk /kzqoh; lery Kkr dhft,A

8. Solve the following assignment problem using the

Hungarian method :

Job/worker A B C D

1 9 2 7 8

2 6 4 3 7

3 5 8 1 8

4 7 6 9 4

fuEu vlkbuesaV leL;k dks gaxsfj;u fof/k }kjk gy dhft,%

dk;Z@dehZ A B C D

1 9 2 7 8

2 6 4 3 7

3 5 8 1 8

4 7 6 9 4

**************


