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TIME :3 HOURS

NOTE : The candidates are required to attempt two
from Section A and B Section C will be compulsory .

SECTION.A

I Trace the parabola.r2 - 4.r1, * 4),, n 10x _ By + 13 = 0. Also find the vertex,

directrix and the focus.

ll Define the director circle of a conic and find the equation of the director circle of the

conicl:1* ecosl.

lll(a) Prove that the centre of the conic sectio n axz * zhxy * by, * zgx + zfy* c = 0

is (!I:!!- sn-ar\
\ab-h2 ' ab-hz )'

lll(b) Find center and radius of circlexz * Zxycos rr_r * y2 _ Zgx _ Zfy = 0, axis being

inclined al o.rt o.:-,:!: ._

lV(a) The Iength of perpendicurar drawn from point (xr,yr) to the rine ax * by * c = 0

referred to the axis inclined at an ansle a-l i, @:,"*.1
'1oza6i_2qbi;;a.

lV(b) Prove that the angle between the lines y = rfttx * cland y = m2x * c2.

is tan-1 ( @r-m2)sinrl \lJLqrl\@,/,Whereatistheanglebetweentheaxes'I
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SECTION-B

V' A sphere of constant radius r passes through the origin o and cut the axes in A, B, c.

Prove that the locus of the foot of perpendicular line from o to the plane ABC is

given by (x, + y2 + zz)2(x-2 + y-2 + r-z) _ 4r2._ / \.. ,.)/ t L )_-.rr (6)

. = :-=:-: : ='a =-.:-. :: -. :..:-:-: a _ 
.. - _ __ = :-l _ee:S f hg COCi.dinate

axes in A, B and c' show that locus of point of intersection of planes drawn

parallel to coordinate pranes is the surfac e x-2 + y-2 + z-2 = r-2. (3)

vl(b)' Find equation of sphere which touches the plane 3x * 2y - z * z = 1at point

P(1,-2,1) and also cutorthogonallythe spherex2 + y2 + zz _ 4x * 6y * 4 = 0. (3)

vll(a)' lf 0 is the semi-vertical angle of a right circular cone which passes through the lines

(3)
OX, OY and x = y = z,show that cosg - (9- 473;-(;)



-/ --
v'(b)' provethatthepranex *y * z = 0 cutstrle cone ayz * bzx* cxy _ a

inperpendicular lines if a* b * c = 0

V',r(a)' Find equation of right circurar cyrinder whose guiding curve is the circre
passing through the points ( Z, O, 0), (0, Z, O), (0, 0, Z).

Vlll(b). Prove that enveloping cylinder of the ellipsoid S _ r; + 4 = 1 with generators

parallel to line I = -L :1o - tffi: - ITr€€t the Xy plane in a circle.

sEcTtoN-C

lX(a) Prove thatthe linel = Acos0 * Bsin0 willtouch the conic l=, * ecos0

It (A - e)2 + 82 = 
.!..

lx(b) lf the tangent and normal at a point P of a conic meet the axis in T and G, then prove

thata- 1-"-'sG sr rs constant, where s is the focus of the conic.

lx(c)l f the axes are inclined at an angle u, then proue that d.istance between the potnts
i4, y1)otd. txr, yz) is,l

lX(d) Prove that tines T = ,ftrx * cland 7 = fitzx* c2make equat angre with x-axis
lf m1* tnz * Zmrm2cos al = 0.

lX(e). Provethattheplane x *2y - z = 4cutsthe sphere x2 +y2 * z,z _ x+ z _Z = 0
ln a circle of radius unity.

lx (f). lf a tangent plane to the sphererz * y, + z2 = p2 makes intercepts a, b, c on

the coordinate axes, prove that 4 * # * i = #
lX (g) Prove that semi vertical angte of a right circurar cone having thiee mutuary perpendicurargenerators istan-1rD.

lX(h). Define right circular rylinder.

-

(3)

(3)

(3)

\

1

7f nn (2x I - 16)


