MT-03
December — Examination 2023 Note —

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 forder -
A, B and C. Write answers as per the given
instructions. Use of non-programmable scientific
calculator is allowed in this paper. 1. ()
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Section-A 6x1=6
(Very Short Answer Type Questions)

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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Write a general equation of a Conic Section.
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Find the radius and center of the sphere :

22+ 292 + 222 - 2x+ 4y +22-5=0
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(iii)

(iv)
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22+ 202 + 22 - 2x+ 4y +2:-5=0
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Write coordinates of Pole.
ya & faene sy
What do you mean by Feasible solution of
linear programming problem ?
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Write dual problem for the following linear

programming problem :

Minimize :

Subject to :

and X > 0.
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(vi)

Note —
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gifqere AX > b
TS X > 0.

State reduction theorem for assignment

problem.
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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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2. Prove that a general equation of second order

always represents a conic.
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3. A plane passing through constant point (a, b, ¢)
and cuts coordinate axis at A, B and C. Prove that

the locus of center of sphere OABC is :

b
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X Yy z

where O 1is origin (0, 0, 0).
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. Find the equation of a right circular cylinder

whose radius is 3 and whose axis passes through
the point (1, -1, 2) having direction ratios
2, -1, 3.
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5. Two sphere of radius 7 and , cut orthogonally, 7. Prove that set of all convex combinations of finite

then prove that the radius of their common circle

) points is a convex set.
is :
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8. Solve the following linear programming problem :

~ nn
fag ®ifv o swafms au =t e —— Maximum -
N+
6. Prove that the equation < fx++/gy+vhz=0 = —5x; + 3x,

represents a cone that touches the co-ordinate
. . 2x; — x5 < 15
planes and that the equation of the reciprocal cone

IS fyz + gzx + hxy = 0. Subjct to :

foag wif for T |/ +4gy +Vhz =0 T v

= TeRE #d & s fdw wHaet # el wa § qm 1R
SohA T, HT THE fz + gzx + hxy = 0 T and X1, %y > 0.
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Trefetea e dofam g9 o g ST . frefafea eaw wofen g9en & fau g 9=

CIRET fefe
Z = —5x; + 3x, s )
2x; — x5 < 15
Zp = 2x; + 3xy + x5
EIGERC I
dx; + 3x, + x,, = 6
x — 3% <5 1 2 3
TS xy, % 2 0. qfaere
9. Write dual problem for the following linear x; + 2%, + 5xy = 4
programming problem : .
e X1, Xy, x3 2 0.
Maximum :
Section—C 2x10=20
Zp =2x; + 3%, + x5
doy + 3y + x5 = 6 (Long Answer Type Questions)
Subject to : Note .— Answer any two questions. You have to delimit
x; + 2x) + Sxz = 4 your each answer maximum up to 500 words.
and X1, Xy, x3 2 0. Each question carries 10 marks.
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10. The tangent plane at any point on the sphere
x2 + y2 + 22 = 2 makes intercepts a, b, ¢ on the

co-ordinates axis, then prove that :
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11. Tangent planes are drawn from the point (a, 3, W)

to the ellipsoid :
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Show that the perpendicular drawn from the origin

on them generate the cone :
(ox + By + w2)? = a?a? + b2y? + 22,
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(o + By + w2)? = a2x2 + b%y2 + 222,
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12. Use Simplex method to solve the following linear EIRERCHE —2x) + 4xy < 12
programming problem : —4x; + 3x, + 8x3 < 10
Minimize : Z = x; — 3x, + 2x3 w@ X1, X, x3 2 0.

13. Solve the following transportation problem for

3x; —xy+ 3x3 <7

minimum cost :

Subject to : —2x; + 4x, < 12
—4x; + 3x, + 8x3 < 10 Factory Destination Availability
and X1, X9, x3 2 0. C; | C| C3| Cy| Cs
frfafea Yew e waen w1 foeees fafa sm P, | 4| 1 3| 4| 4 60
T HI P, | 23| 2| 2| 3| 35
Foefers Z =% = 35y + 2x Py | 3| 5| 2| 4| 4| 40
3, — 2y + 3wy <7 Demand | 22 | 45 | 20 | 18 | 20| 135
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CARCIELE SUARAT
RIES )
Cl CZ C3 C4 CS
P, 4 1 3 4 4 60
P, |2 3 2 2 3 35
P, 3 5 2 4 4 40
T 22 |45 | 20 | 18 | 20 135
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