MT-03
December — Examination 2022

B.A./B.Sc. (Part I) Examination

MATHEMATICS

(Co-ordinate Geometry and
Mathematical Programming)

Paper : MT-03

Time : 3 Hours | [ Maximum Marks : 46

Note .— The question paper is divided into three Sections
A, B and C. Write answers as per the given
instructions. Use of non-programmable scientific
calculator is allowed in this paper.
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Section-A 6x1=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.
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1. (1) Write general equation of a conic section.
vk qR=es 1 = gt fafea
(ii)) Find the equation of cone whose radius is 7,
centre lie on x-axis and passes through origin.
39 M 1 THERLO A@ kit et e o,
FR -3 W IR gA-fog I ToRar o
(iii) Define Polar line.
et YaT 1 AR
(iv) Write the condition that plane ux + vy + wz
= 0 touches the cone ax? + by? + ¢z + 2fpz +
2gzx + 2hxy = 0.
% Fiqere TS ux + vy + wz = 0 F TP ax?
+ by? + 22 + 2fpz + 2gzx + 2hxy = 0 HI T
HA FT Tiaery fafem |
(v) Define enveloping cylinder.
AT S I IR Fig |
(vi) Define basic feasible solution.
U I A I TRAMIC RIS |
MT-03/8 (2) TR-293



Note —

Section-B 4x5=20
(Short Answer Type Questions)

Answer any four questions. Each answer should not
exceed 200 words. Each question carries 5 marks.
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. Find equation and centre of circle passes through
points (-1, 0, 0), (0, 2, 0) and (0, 0, 3).

fags®t (-1, 0, 0), (0, 2, 0) = (0, 0, 3) ¥ T[oRA =M
A H THEO TH IHH S5 A RIS |

. Find equation of polar plane of a point P(a, B, v)
about sphere x2 + y2 + 22 + 2ux + 2vy + 2wz + d
= 0.

et fog P(a, B, y) &1 et 42 + 12 + 22 + 2ux +
2vy + 2wz + d = 0 % AN YA FHAA HT THIEHL
A HIST

. Prove that equation ax? + by? + ¢z + 2ux + 2vy +

2wz + d = 0 represents a cone if
Z/l2 V2 WZ
a b c
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fag wifST fF T ax? + by? + 22 + 2ux + 2vy
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. Find the condition that plane Ix + my + nz = p is

tangent plane at any point of concentric conicoid
Ax2 + By2 + C2 = 1.

g gfaey I Fifee fF 99aa Ik + my + nz = p
T wmast Ax? + By? + Cz22 = 1 &1 6% Tl
fag W w9ut @@ &)

. Prove that polar line about conicoid x* — 2y% +

x-1 y-2 z-3
2 3 4

322 = 4 of line is

x—6 y-2 z-2
3 03 1
fag Fifsw & wwast x2 — 22 + 322 = 4 & 9y

x-1 y-2 2z-3

T 5 3 1 H ogaEE YEn
x—6 y-2 z-2
3 3 1 °©
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7. Find the condition that straight line ad

z=Y . . . .
i will be generating line of concentric

conicoid Ax?2 + By?2 + Cz2 = 1.

v 0PI g s

Ax?2 + By + C22 = 1 &Y 5% 3@ 81 & gfqerw
A ifeg |

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

Min. : Zp = x; + 2x5 — x5
S.T. : 2% — 3xy + 4x3 > 5

2x; — 2x, < 6

3x; —x3< 4
and Xy, Xy, X3 2 0
1 e domT S & ST Sl S 9 i
ki A Zp = x; + 2%y — x5
gfdere . 2x; — 3xy + 4xz = 5

2x; — 2x, < 6

3x; —x3< 4
qen X1, X9, x3 2 0
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9. Solve the following transportation problem :

Plant Destination Availability

Cl C2 C3 C4 CS
4 1 3 4 4 60
2 3 2 2 3 35
3.5 2 4 4 40

Demand | 22 45 20 18 20 135

fr 9fieeT T9&n &1 & ST :

e RLES = I RS P G O ] )

C, C, C; C, Cs
4 1 3 4 4| 60
2 3 2 2 3 35
3 5 2 4 4] 40
22 45 20 18 20| 135

Section—C 2x10=20
(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit

your each answer maximum up to 500 words.
Each question carries 10 marks.
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10.(a) Find equation of enveloping cone of sphere 12. Prove that every marginal point of convex set of
all feasible solutions of system AX = b is a basic

feasible solution and its converse is also true.
fag wifsm f& fvm AX = » & 9 g9 &l &
YT FY=Ad H TAF UM fog T MU’ gEma

¥ + y2 = 22 + 2x — 2y = 2 whose vertex is
1, 1, .
M 42 + 32 = 22 + 2x — 2y = 2 & 3T T

?W“ 1 S oy, e 2 (1, 1 1) T T § a9 TER faeim o ¥ )
|
13. Solve the following linear programming problem
(b) Find the equation of right circular cylinder by simplex method :
whose radius is 2 and axis is Min.
x-1 y 2z-3
_2_ . Z =2x; + 9, + x
1 3 1 1 2 3
S.T. :

Teh TR e hi T 2 T 3187 sl |

w=1 y z-3 X +4xy) + 2x3 25

T T3 S| TG AT T FHIER B, + xy + 205 > 4
@ HIT and X1, Xy, X3 2 0
11. By transforming equation 2x2 + 2y% + 22 + 2yz — frfafed e Jeme wwen w1 oo fafy gr
2zx — 4xy + x + y = 0 into standard form prove & I
that it represents a elliptical paraboloid. Find co- B L
ordinates of its centre and equation of its axes. Z =2x; + 9% + x3
THRTT 202 + 292 + 22 + 29z - 2zx —dwy + x + y = e
0 1 HH® &9 H FARIA #d g fag wifse fs e xp 4wy + 26325
T SERE RSt 1 YR w1 €1 3HE IS 3x; + xy + 2x3 > 4
e SR e1er w1 Wi off S wIf T Xy, %y, %3 > 0
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