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CO-ORDINATE GEOMETRY AND
MATHEMATICAL PROGRAMMING

[DO0NOIOUICDiOUOontiommog

Bachelor of Science (BSC)
Ist Year Examination, 2024 (June)

Time : 2:00 Hrs. Max. Marks : 35

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 therein. Candidates
should limit their answers to the questions on
the given answer sheet. No additional (B) answer
sheet will be issued.
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Section-A
J0oo-00
Long Answer Type Questions
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Note :— Section ‘A’ contains Five (05) Long-answer type
questions of Nine and Half (9%2) marks each.
Learners are required to answer any two (02)

questions only.
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1.  Which conics do the following equations represent ?
Find their centers and find the equations of the conic

with respect to the axes passing through the center.
(@) 2x2—72xy +23y? —4x—28y — 48 =0
(b) 3x2—8xy—3y?+ 10x— 13y + 8 =0
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000 2x2 — 72xy + 23y — 4x — 28y — 48 = 0
000 3x2— 8xy—3y2 + 10x— 13y + 8 =0
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2.  Find the length of the normal chord drawn from a

2
point (&, b, g) on the ellipse X—+y§ 2—221.
a2 b c
2
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3.  Solve the following linear programming problem by

Simplex method :

Minimize :

Z=X *+X
Subject to :

2% + % 3 4

X+ 7%, 37
and X, %9 3 0

IR e
Qrooa

[0oooooo

Z=X *+X
(0000

2% T % 3 4

X+ 7%, 37
00 Xps Xy 3 0
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4.  Find the solution of the following problem by writing

its dual problem :

Minimize :

Z = X+ 2x2
Subject to :

2X; + X, 3 4

X; + 7% 3 7
and X[, %3 0
jaoanono

Z = X+ 2x2
aioonm

2X; + X, 3 4

X; + 7% 3 7
00 Xp, %y 2 0

5.  Prove that the plane ax + by + ¢z = 0 cuts the cone

1. 1.1
yz+ zX + Xy = 0 in perpendicular lines, ifE+B+E:O'

Do07000000000lax + by + cz=0 00Tyz + zx +

xy = 0 Ul 0000000 D:DD[DD][DUD[&+%+% =00
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Section-B
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Short Answer Type Questions
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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.
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1. Find the locus of the center of a quadrilateral sphere
which passes through the origin and meets the
coordinates at A, B, C such that the volume of the

tetrahedron OABC remains constant.
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2. Find the center and radius of the circle which is obtained
from the intersection of the sphere X2 + y2 + 72 — 2y —
4z =11 by the plane X + 2y + 2z = 15.

0OoDo00IOmIDIRooUDolUodionooddix + 2y + 2z
=15 D000 + y2 + 22 — 2y — 4z= 11 0000000000
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X+3 _y+1_z-2

3.  Show that, line [ with respect to

1 2 3
the sphere X2 + y2 + 72 = 1, the polar line is
X _Ty+3_2-7z
-1 11 5 7

X+3 _y+1_z-2

DO 000000 =220 +
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4.  Find the equation of the right circular cone which passes
through (1, 1, 1), whose vertex is (1, 0, 1) and the axis
of the cone makes equal angles with the coordinate

axes.
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5. Find the equation of the right circular cylinder whose
radius is 3 and axis goes through (1, —1, 2). The direction

ratios of the axes are 2, —1, 3.
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3 00

A-113/MT-03 (6)



Find the equations and tangent points of the tangent
planes going through 2x2 — 6y? + 372 = 5 and touching
the line X + 9y — 3z=0 = 3x—- 3y + 62— 5.

x + 9y —3z=0=3x- 3y + 6z— 5 DILOIOHINNT
2x2 — 6y? + 3z = 5 [ 00000 000 0000 000 bon O
00I000noo00dmiio;oIoml toddo

Find the coordinates of the center of the conic :
14x2 + 14y2 + 822 — 4yz — 4zx — 8xy
+ 18X — 18y +5=0

[IO00014x2 + 14y? + 822 — 4yz — 4zx — 8xy + 18x —
18y + 5 =0 O100010000000O0000 00000

Solve the following linear programming problem by

graph method :
Maximize :
Z = 45x + 55y
Subject to :
6x + 4y £ 120
3x+ 10y £ 180
and Xy30
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7 = 45x + 55y
IR
6x + 4y £ 120
3x+ 10y £ 180
0d X, y3 0
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