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Instructions for Candidates

1. Write vour Roll Nooon the top immediately on receipt of this question paper.

L2

All questions are compulsony.

(a2

Attempt any Two parts from each question.

1. (1) Identify and sketeh the curve
Vi~ Oy - 2x o+ ] 2 0
and also Tabel the focus. vertex and directrix. (0)
(b) Identify and skeich the conie represented by the equation
AT+ oyl 8x - 10y + 13 =0
and also label the foci. the vertices and the ends of the major axis.  (0)

{c) lind the center. vertices. loct and asympiotes of the hyperbola whose

cquation is
N -yl -dx T8y - 21 =90

and sketeh its graph. (0)

2. (a) Find an equation for the parabota whose vertex is {1.1) and directrix

v 20 A Lo state redlection properties of Parabola, {6)
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(by Find an cquation for the ellipse with foci (1. 2) and (1. 4): minor axis of

fength 2 and sheteh its graph. (0}
(¢)  Find an equation for the hyperbola that passes through the origin and whose
asyvmplotes are vy 2y = Landy — -2x - 3, (6)

[.ct an x"yv'-coordinate svstem be obtained by rotating an xv-coordinate

‘s
—
o}
—

system through an angle 8 = 60>,
(y Find the x"v'-coordinate of the point whose xyv-coordinates are

{ 2. 6)

(i Find an equation of the curve J3xy - v’ 6in x'v'-coordinates.

©)

(by Rotate the coordinate axes to remove the xv-term of the curve

Vioedxy o v 60 0 then name the conic and sketeh s graph. (6)
{vy  bind the angle between a diagonal of a cube and one of its edees. (6)

4. ta) Find equatton of two spheres that are cemered at the origin and are tangent

to the sphere of radius 1 centered at (0. 0. 7). {612)
th (1 I tor any two vectors u and v,
[TIR AT | I N

then prove that u is orthogonal o v. Interpret this result geometrically.
an Find the angle between the vectors w = i -2+ 2k and
viooo=3 s o)+ 2k (3.3%)

(¢) Consider the parallelepiped with adjacent vectors

U3 2 kv = b 2kew - 3]+ 3k
(i Find the volume ot the purallelepiped.

(i Feed the area of the face determined by u and v. (6'2)
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6. (1)
(b}

3
Find the distance between the skew lines

Loox =147 - 3401 =5 3 oL <o

T

L,ox =4 -1 Vo6 7

(6'42)

(iY Find the parametric equation of the line passing through the point

(- 2.0, 5) that 1s parallel'to the line

x = 1+ 2t V=4 z 6+ 21
(1) I'ind the equation of the plane passing through the points P(-2. 1. 1).
Q0. 2.3) and R(i.0. -1} (3.3%)

(1) Find the equation of the plane through the point (1.4, 2) that

contains the line of intersection of the planes 4x v ¢+ 7 = 2 and

ox o+ v Ry 3 - 0.
Find the distance from the point (1. 1.3) and the planc

{3.3'%)

(i1)

Ix F2v 4 07 - 6.

A chemical company wants to test a chemical reaction using seven different
fevels of catalyst a. b. ¢, d. e fL ¢ In the manufacturing process the raw
material comes from the previous siage in batches and the catalyst must be
added immediately. 1f there are seven reactors AL B Co DL ECF G which
the catalytic reaction can take place. Show how to design the experiment

using scven batches ol raw material so as 1o minimize the effect of the

different batches and of different reactors, (Use Latin square) {6=)
Find a matching or explain why none exists for the following graph :
A a
B8 b
© c (6%)
b d
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(¢) Find all sets of two vertices whose removal disconnects the remaining graph

in the following figure

2 b c d

S 6A)

(2000)



