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1. Show that the origin lies in the acute angle between the planes

X+2y+2z=9,4x -3y +12z +13 = 0. Find the planes bisecting the angles between
them and point out which bisects the obtuse angle.

Show that the straight lines whose direction cosines are given by al + bm + cn = 0,
fmn + gnl + hlm = 0 are perpendicular if 5 + % + % = 0 and parallel if \/af + \/hg +
Veh =0

x-1 y+2 z-3

Find the equations of the image of the line c in the plane
2x—-3y+2z+3=0.
(i) Prove that the lines x_—+31 = yt:o = ?; x_—"f = yT“ = ? are coplanar. Find also their

point of intersection and the plane through them.

(ii) The lengths of two opposite edges of a tetrahedron are a, b; their shortest distance is
abdsin@

equal to d and the angle between them 8. Prove that the volume is

Find the equation of the sphere which passes through the circle

X* +y? +12° —2x—4y =0,x+ 2y + 3z = 8and touches the plane 4x + 3y = 25.

(i)Find the equation of the sphere through the four points (2,3,1), (5, -1, 2), (4,3,-1) and
(2,5,3).

(ii))Show that the plane 2x — y — 2z = 16 touches the sphere x% + y? + z2 — 4x + 2y +
2z — 3 = 0 and find the point of contact.

(1) State and Prove Frenet-Serret Formulae.

(i)Prove that the locus of the centre of curvature is an evolute only when the curve is
plane.



