Time Allowed : Three Houis

MATHEMATICS
THIRD PAPER :
(Three-Dimensional Geometry and Optimization Theory)
Maximum Marks : 32 for Science
44 for Arts

Write your roll number on question paper before start writing answers of
questions.
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Attempt five questions in all, selecting one question from each Unit. All questions carry

equal marks,
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(a) Fmd the equation of the tangent to the circle r &23(;059 at any point
9, of the circle. . 4
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(b) Prove that locus of the middle point of the focal chord of a conic is the
itself. 4

mﬂﬂﬁrﬁﬁifﬁ'ﬂwaﬁwﬁavﬁm%mﬁ@mﬁ@aaﬁ
RiGER

(a) Define director circle of the conic. Find director circle's equation to the

conic l=]+ecosB. 143=4
r
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(b) Prove that four normals can be draws on a conic from any given point.
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(a) Obtain the equation of the sphere which passes through the points (1,0,0);
(0, 1, 0); (0,0,1) and has its radius as small as possible. ‘4
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Show that the equaition 4x¢- y*+ 2z¢ + 2xy - 3yz + 12x - Iy + 6z +4=0
represents a cone with vertex (-1, -2, -3). 4
Rrg PIRRA B afieoxor 4x?- y2 4222+ 2xy - 3yz + 12x - 11y + 62 +4=0
Th 9 Bl Fsfia sear 8 st Ny (-1, -2, -3) 2

Find the equation of the sphere having the circle x2+ y?+ 22 + 10y -4z =
8,x +y+z=3asagreat circle. /, 4
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Prove that the plane ax + by + ¢z = 0 cuts the cone yz + zx + xy = 0 in
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perpendicu]ar_ lines, if 2Tt 0. . 5
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Find the equation of the cylinder whose generators arc parallel to the

line ; = y—;‘f 2 Z-;I and whose guiding curve is the hyperbola 3x2-
4y*=5z2=12, 4
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Find the equations of two tangent planes wheih contain the line given by 7x
+ 10y - 30 = 0 = 5y - 3z and touch the ellipsoid 7x2+ 5y2+ 322=60. 4
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(b)

Find the locus of the point of intersection of three mutually perpendicu-
lar tangent planes to the central conicoid Ax? + By? + Cz2=1, 4
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Find the length of the normal chord through the point P (,B,v) of the

2 2 z2

: X
ellipsoid 5 +<5+—=1, 4
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Find the equation to the generating lines of the hyperboloid
x2 y? 2
"4_+?_T6H—I which pass through the point (2, 3, -4). 4
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Reduce the followiﬁg equation to standard form: . 4
2x2- Ty*+ 222- 10yz - 8zx - 10xy + 6x + 12y - 62+ 5 =0
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253~ Ty2+ 222~ 10yz - 82x - 10xy + 6x + 12y - 62+ 5=0

Prove that any generator of the A -system intersects any generator of the
p -system of the hyperboloid of one sheet. 4
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Prove that the equation 4
X+ yl b yz b zx Hxy +3x+y+4z+4=0,
represent an ellipsoid , also find the square of whose semi-axes and equa-
tion of the principal axes. ‘
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Show that the set of all convex combinations of a finite number of points
Xy Xyok, 15 8 convex sel. ' 4
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If X, and W, are respectively feasible solutions of a primal and its dual
uch that CX = bW, then X, and W, arc the optimal solutions to the
primal and duai rt:spectwcly, prove it. 4
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Find an optimal solution of the following L.P.P. thhout using the sim-
plex method (using B.F.S.): _ 4

Maximize f{x)=2x, +3x; +4x;+7x,

(b)

Such that 2x; +3x, — X3 +4x, =8
X, = 2%, +6Xy~TX, =3

and  X[.X;.X3.X4 20
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If at any iteration of the simplex algorithm, we get z, — ¢,<0 for at least
one j and for this j,y; <0Vi=12,...., mthenifthe objective function is
to be maximized the problem has an unbounded solution; prove it... 4
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