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1. (a) Show that the perpendicular distance from the point (z1,y1,2) to the plane az + by + cz +d = 0

lax) 4 byy + cz; + d «

Va2 + b2 + 2

Find the locus of a point whose distance from the origin O is 7 times its distance from the plane,

6z —2=0.

plane which is
A, B and C.
the locus of the centroid of the triangle ABC is

at a constant distance 3p from the origin O cuts the coordinate axes at

1 1 1 1

2T N
f the tetrahedron OABC is
1,1 1N 18
(5«5 et 72) o7

2. (a) Show that

the necessary condition to intercept the two spheres

and

orthogonallTr is

(b) Find the equation of the sphere which touches the plane 3z +2y — z+2 = 0 at the
and cuts orthogonally the sphere, 22 + y2 + 22 — 4z + 6y+4=0.

S’lEzz-t—yz+22+2u1:c+21/1y+2w1z+d1:O

} 52E;7:2+y2+22+2u2x+2v2y+2w22+d2=0

2{’11,1112 + viUy + ’U)l’wz) =dy + d,.

point (1, -2,1)

»
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(c) Find the equation of the sphere passing through the point (1,0,-3) and through the cincle
represented by

B+ +2% —dr—6y+2:-16=0 and 3zT+y+32—-4=0.

(d) Find the equations of two tangent planes to the sphere 22 4+ y2 + 22 — 4z + 2 — 62 + 5 = 0, which®
& p Y Yy
are parallel to the plane, 2z + 2y — 2 = 0.
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&

)

(a) (i) Derive the equation of the tangent plane and the normal line to the ellipsoid

at the point (a, 8,7) on it. Hence, show that six normals can be drawn to the above ellipsoid
from any point outside of the ellipsoid.

(i) If A, B, C, A/, B, C’ are the feet of the six normals drawn from a given point to the above
ellipsoid and the equation of the plane ABC is given by Iz + my + nz = p, prove that the
equation of the plane A’B'C’ is given by

y z

1
o= o e == 0,
a?l  b*m c2n+p

(b) Obtain two systems of generators of the following hyperboloid of one sheet

(V]

:c+ 2
P

IS
Wl %
[l
[

Show that'

(i) no generators of the same system intersect, and
(ii) any two generators of the different systems intersect.
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