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s in this examination. Attempt any five (5) questions. All

Thupnpcr consists of 3 pages of questions.

LT

L(H)Forthaonnicuct.iondﬁby -
17522 — 210z + 400y? + 63 = 2800,

find the vertex/vertices, the focus/foci and the equation(s) of directrix/directrices. (7]
(b) For the conic section given by

o l6my_ 2 192 4 _4_,

29 29 29 145 5/29 5
theequuionouhedlmtﬂxintharmwds’f-mdimumhs’= %. Find the
corresponding equation in the z y—coordinate system. (7)

(c) Find the normal line to the sphere z2+y?+2* = 3 at the point (1,1,1). (6]

V2 (a) The intrinsic equation of a curve is given by s = tany, where s is measured from ‘_hﬂ
point (0,1) on the zy-plane and v is the angle the tangent to the curve makes with

(1) Find curvatureat ¢ = §. (3]
(i1) Given that the centre of curvature is (In (1 + V2) — V2, 2V?2), find the equAtion

(2]
of the circle of curvature.
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(b) The function
f(z)=zV2z, z€0,2)

satisfies the hypotheses of the mean value theorem. Find a real number ¢ € (0,2) that
satisfies the conclusion of the theorem. | (7]

(c) Find the point of intersection of the lines

andz = ~-1+t, y=t, z=-1+2t, t€R. (8]~

V3, (a) Evaluate the following indefinite integrals:

(i) / sec” (%) tan (-g-) 4 3] %

OB 4 i’ 5 6]~
" -

1l 4+cost

(b) Find the moment about the y—axis of the region bounded by the curve y = cos r from
r =0toz = §, and the z—axis. 6] -

(c) A student is tracking the paths of a planet and o comet around o star. The planet’s
orbit is described by the equation

— 3 —
_l+§m56

r

and the comet’s orbit is described by the equation
. 2
"= 1+ cos 0

focal point of their orbits. By sketching the two orbits,

with the sun being one of the “

determine whether the comet intersects the orbit of the planet.

4. (a) Find the equation of & plane containing the points (2,6,1),(1,5,3) and (3,6, 6) (6]

(b) For the space curve
R(t) = ti + (Incost);, —-m/2<1t< m/2,

find. in terms of ¢, the tangential and normal components of the acceleration vector 7]
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