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Answer Two (02) Questions only.

1. (a) Let P and Q be the two points with coordinates (=3,1,1) and (3,4,2) respectively. A

point

R lies on PQ such that PR: PQ = 1: 3. Find the equation of the plane through R

perpendicular to PQ.

(b) Consider a triangle with sides of lengths 2a,2b,2c. The middle points of sides are on the
axes. Show that the equation of the plane through middle points is
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(c) Two straight lines are given by,
x+3 y—-6 =z z+2 vy =7
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Find

(i) the shortest distance between the two lines.

(i) th

equation of the line with the shortest distance.

2. (a) Show that the necessary condition for the plane lz + my + nz = p to touch the sphere

2 +y

(b) Find t

A4+ 22+ 2uz + 20y + 2wz +d =0 is
(lu+mv +nw +p)* = (2 +m® + n2)(u® + v* + w2 — d)

lle equations of two tangent planes to the sphere 22 + y2 + 22 + 2z = 15 which passes

through the line z +y = 7,2 — 22 = 3.

(¢) (i) Show that the equation of the tangent plane to the sphere
2

T

Y2 + 2% + 2uz + 20y + 2wz + d = 0 at the point (z1,91,21) is

T +yntza+ (@t a)u+ (Y+m)v+ (z+2z)w+d=0

1 Continued.




(ii) Find the equation of the sphere which touch the sphere 4(2%+y*+22)+102—25y— 2z = 0
at the point (1,2, —2) and passes through the point (—1,0,0).
(d) Obtain the equation of the sphere having the circle 22 +y?+22+6y+62+10 = 0, z2+y+2 =
as the great circle. Hence, find its center.

3. (a) (i) Obtain the equation of the tangent plene and the normal line to the conicoid
Az® + By? + C22 = 1 at the point (a, B,7) on it.
(ii) Find the equations of the tangent planes to the surface 422 — 5y®+722+13 = 0, parallel
to the plane 4z + 20y — 21z = 0. Find their points of contact.
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(b) If a tangent plane to the ellipsoid ~= i % + — = 1 meets the co-ordinate axes at the points
a c

2 g2 2
A, B and C, prove that the locus of centroid of the triangle ABC is a_2 + =+ c_2 =19
& z

y2

(c) Obtain the two systems of generators of the hyperboloid of one sheet
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Show that -

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

2 Last Page



