MT-03
December - Examination 2025
B.A./B. Sc. (Part-I) Examination
MATHEMATICS

Coordinate 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.
Que— 31’
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1. (i)  Find the radius and center of the sphere -
3x2+3y? + 322 —6x + 12y + 32— 18 = 0.
Ml 3x2 +3y? + 322 —6x + 12y + 32— 18 = 0 BT B TG 3ou7 918y |

(i1)) Write the condition that plane ux + vy + wz = 0 touches the cone

ax? + by? + cz? + 2fyz + 2gxz + 2hxy = 0.

g8 ylddy gy b AT ux + vy + wz =0

e ax® + by? + cz? + 2fyz + 2gxz + 2hxy = 0 BT T BT ©
(iii) Write the coordinates of Pole.

ga & e qarsd |
(iv) Write the standard form of a Linear Programming Problem.

WRad TUIRT FHRT BT A1h w0 ford |
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(v) What is the difference between feasible and infeasible solution?

G SR AGATT 8 S dra FAT R 87

(vi) State Reduction Theorem for assignment problem.

e TRl @ ol 9T BT &7 HUH QI |

Section-B 4x5=20
(Short Answer Type Questions)
Note :- Answer any four questions. Each answer should not exceed 200 words. Each question
carries 5 marks.
Qus—q’
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2. A plane passing through constant point (a, b, c¢) and cuts coordinate axis at
A, B and C. Prove that the locus of center of sphere OABC is 2 + 5 + E = 2, where

O is origin (0, 0, 0).
g FHae ReR 45 (a, b, ¢) ¥ BIHR YoRdl 2 AR cera 31 &I A, B 3R C

I?I'\’EIO"IEFIT%\'ImW%WOABC$WWﬁ§qQE+E+E=Z,%\’,GI%WT
O e 45 (0,0,0) 2|

3. Find the equation of the enveloping cone of the sphere x> + y* + 7> + 2x — 2y = 2
whose vertex is (1, 1, 1).
el x>+ y2 + 22+ 2x —2y =2 & 9 TATAN] e BT AHIBRT ST Dol RTaehT
o (1,1,1) 21

4, Find the equation of the cylinder whose origin is parallel to the z-axis and the surface
ax>+by> +cz’=1, Ix + my + nz = p.
I I BT FHIBRY A DI [THPT TP z—31&8T & AR & aAT IS
ax?+ by’ +cz’=1, Ix + my + nz =p.

3. Find equation of polar plane of a point P(a, [, 7Yy) about sphere
X2 +y*+22 + 2ux + 2vy + 2wz + d = 0.
T fa=g P(ot, B, y) T el x% + y? + 22 + 2ux + 2vy + 2wz + d = 0 & I gdra
AT BT FHBROT ST DI |
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6. Prove that any two members of a system of generators of a hyperparaboloid does
not intersect each other.
g @INY & fdRaed & &l & U@ 8 MH™ & PI3 q e WRER
yfieeg T8l a<d ¢ |

7. Prove that set of all convex combinations of finite points is a convex set.
g Iy fos aRFT fAgell & 1 STavRa FaAISHl BT A o aqE ey
g |

8. Write dual problem for the following linear programming problem :

Maximum Zp = 2x1 + 3X2 + X3
s.t. 4x1+3x2+x3=6
X1 +2x2+ 5x3=4

& X1, X2, X3 2 0
frforRad WRae urnfiT wawn & foay gdt aawn ford
JMABTH Zp = 2X1 + 3X2 + X3
gfiee  4x1 + 3% +X3=6

X1 +2x2+5x3=4
Tq X1, X2, X3 =0

0. What is the difference between transportation and assignment problem?

gRae IR e T9wT & 99 Fa7 3R 77

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.
grs—9'

(e ST U )
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10. (a) Find equation and center of a circle passes through points (1, 0, 0), (0, 3, 0) and
0,0, 4).
fagall (1,0, 0), (0, 3,0) 3R (0,0,4) I BB YOk el JaI BT FHIBIUT AR
Hs 91 DI |
(b) Prove that a general equation of second order always represents a conic.
g PINY fb v us fgarl AHIGR Fqd Udh Widd Bl FIefUd HRar
g
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11. By transforming equation 2x* + 2y? + z> + 2yz — 2zx — 4xy + x + y = 0 into standard
form prove that it represents an elliptical paraboloid. Find co-ordinates of its center
and equation of its axes.

THIEROT 2x% + 2y? + 22 + 2yz— 22X —4xy + X + y = 0 B AFS ®©U H dqAdR g
N & I8 ta AR Raedsl Pl ST 2| 9 b8 & Mad IR 0D
el B FHIBROT AT D |

12. Use Simplex method to solve the following linear programming problem :

Minimize Z = 2x1 + 9X2 + X3
s.t. X1 +4x2+2x325
3x1 + X2+ 2x32>4

& X1, X2, X3 = 0.

fr=feRaa e urnfiT T &1 Rireraw fafr & sma s -
| Z=2x1+ 9% + X3

giEs X +4x0+2x32>5

3X1+X2+2x324

uq X1, X2, X3 = 0.
13.  Solve the following transportation problem for minimum cost :
Factory Destination Availability
Ci C Cs Csy
Py 19 30 50 10
P> 70 30 40 60
P3 40 8 70 20 18
Demand 5 8 7 14 34
T IRTET FHARIT BT YATH AN @ ol Bl DI
Factory Destination Availability
Ci C Cs Cs
Py 19 30 50 10
P 70 30 40 60 9
P3 40 8 70 20 18
Demand 5 8 7 14 34
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