MT-03
June - Examination 2026
B.A./B.Sc. (Part-I) Examination
MATHEMATICS

Co-ordinate Geometry and Mathematical Programming
Paper : MT-03

[Time: 3 Hours] [Maximum Marks: 70]

Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section. Use of non-programmable scientific calculator is allowed in this
paper.
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Section-A 7x2=14
(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 2 marks.
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30 @l § URAAT BINY | AP U2 2 3fF &I 2 |
1. (1)  Define Great Circle.

J&q g9 BT aRAINT BIRTY |
(i) Write the Radius and Centre of the Sphere:
e ) Broa vd g R
2x2+2y*+ 222 —2x+4y+22—-5=0
(ii1)) Define Director Sphere.
e e aRafia HIR |
(iv) What is Centre of the Conicoid?
fp) eidast BT Bs T BT ©°
(v) Define an Objective Function.
I B Bl aRWIT I |
(vi) What is the difference between Slack and Surplus Variables?
AATRG 9 MMAFIRS =RI § a7 3R 27
(vii) Define Non-degenerate Basic Feasible Solution.

IAUAE TR FEITT BT DI URHATNT DI |
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Section-B 4x7=28
(Short Answer Type Questions)
Note :-  Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 7 marks.
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2. Prove that a general equation of second degree always represents a Conic.

g @Y 5 vF @ fgarh Tiexo 9ed U6 wed o Fwiid &= & |
3. Find centre and radius of circle x> + y? +z? — 2y —4z =11, x + 2y + 2z = 15
qaAX2+y*+722—2y—4z=11,x+2y+2z =151 &g 9 a1 d BT |

4. If the guide curve of a right circular cylinder is :

xX*+y?+2°=9
X—y+z=3

then find the equation of the cylinder.

e TGI8 BT Fcerd ab ¢
xX*+y*+22=9
X—-y+z=3
g, I I BT TR AT DI |
5. Find the condition that plane [x + my + nz = p is tangent plane at any point of
concentric conicoid Ax* + By? + Cz? = 1.
I Ufee Sa ST 6 T9de [x + my + nz = p A&HS1d AdHas
Ax?+By? + Cz* = 1 &1 39a &l g wR wef w9da |

6. Prove that every hyperplane is convex.
Rig ST & Ide A T 9 a9z 8T ¢ |
7. Find all feasible solutions of the following :

Fr=tferRad e & | FETa & 91 SIS ¢
X1 +X0+2x3=12
3x1 + 5x2 + 8x3 =50

X1, X2, X320
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8. Solve the following linear programming problem by Simplex Method :

Max.
7 =-5x1 + 3x,
S.t.:
2X1 — X2 <15
X1 — 3X2 < 5
and
X1, X2 > O
e XRa® IR AR &1 Riveied AIf 9 8ot #ifoig -
SIECRE
7 = —5X1 + 3X2
yfaee :
2X1 — X2 <15
X1 — 3X2 <5
aAar
X1, X2 >0
0. Solve the following transportation problem :

freforRad aRagd T9 T &1 8ot BHITY -
Di D, D3 Ds Ds a
O 4 1 3 4 4 60
0, 2 3 2 2 3 35
O3 3 5 2 4 4 40
br 22 45 20 18 30
Section-C 2x14=28
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 14 marks.
Ygurs—9F'
(&t ST uen)
fder — &= <yl & SR AU Y 3 gAd SR BT AfHTH 500 &l H R
BINTT | TG T 14 3fF BT 2|

10. Find equations of the generating lines for hyperboloid :
XZ y2 Z2

4 9 16

4
which passes through the point (2, -1, 5)

JfAIRTAIT
XZ 2 ZZ
LS
4 9 16

B forg o Yol & e Wiy, o g (2,-1, 5) W doe e §
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11. " The tangent plane at any point on the sphere x* + y2 + 7% = r* makes intercepts
a, b, c respectively on the co-ordinate axes, then prove that :

Ftetats
el X2+ y* + 22 =r* & 5 fag o Ghen T Tt F9ad el el & s
a, b, c IFTWUS Flear | a1 Rig HIY -
Ftetats
12. Solve the following linear programming problem by Simplex Method :
Max Z =3Xx; + 5% + 4x3
Such that 2X1+3x, <8
31 +2X, +4x3 <15
2X> + 5x3 <10
and X1, X2, X3 =0
feriforRaa YWRaes v waT B Rieqerasd fafyy gRT g HIRTT
Ifrmaa 7 = 3X; + 5Xp + 4x3
PIRCRS] 2x; + 3%, <8
31+ 2X, +4x3 < 15
2x, +5x3 <10

2 X1, X2, X3 = 0
13.  Solve the following transportation problem for minimum cost :
Factory Destination Availability
Ci | G |G| Cs|Cs
P 4 1 314 4 60
P 2 3 2 1213 35
P3 3 5 2 | 4] 4 40
Demand | 22 | 45 | 20| 18 | 20 135
= IReag AHRIT B1 FAdH N & ol BT BINIY
CARECIE| Ty SYTE[T

Ci C | G| Cs| GCs

Py 4 1 {3144 60
P> 2 312123 35
P3 3 512 14| 4 40

O

HIT 22 45 120 | 18 | 20 135
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