BACHELOR’S DEGREE PROGRAMME

Term-End Examination
December, 2010

MATHEMATICS
MTE-5 : ANALYTICAL GEOMETRY

Time : 1% hours Maximum Marks : 25

Note :  Question no. 5 is compulsory. Do any three questions

- from Question numbers 1 to 4. Calculdtars are not allowed.

1. (a) Find the equation of the normal to the ellipse 2

2 2
x + y =1 iy » P
Z7.7 at the point (a cos 8, b sin 8).

o

(b) Find the equation of the tangent plane to 3
the corie 2x?+3y2 + 422 — 6yz — xy — 4xz =0
at the point (1, 2, 3), and write the direction
cosirtes of its normal.

2. (a) LetS=4x>-9y2-36=0and Sl=y2—4x=0 2
be two conies. Under what conditions on k,
will the conic 5+k S!=0 represent :

(i) anellipse?

(ii) a hyperbola ?
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(b)
3. (@
(b)
4 (a)
(b)
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Find the condition that the plane
Ix+my+nz=p touches the conicoid
2x2-3y?+42z2=24. Hence obtain the
values of a for which the plane
ax—3y+z=1 touches the given conicoid.

Prove that the planes

7x+4y—4z+30=0,
36x—51y+12z+17=0,
14x+8y—-8z-12=0,

and 12x-17y+4z-3=0,

form the four faces of a cuboid.

Reduce the equation.
4x2—y2+9z2—-12x + 242 =0

to standard form. Hence identify the
surface it represents. Further, identify the
curves obtained when this surface intersects
with the plane (i) 2x =3, and (ii) y=0.

X Yy, oz
The plane — + =+ — =1 meets the
a b c

coordinate axes in A, B and C. Find the
equation of the sphere through O, A, B and
C, where O is the origin.

Prove that the path traced by the foot of the
perpendicular from the focus of a parabola
on any tangent to the parabola is the
tangent at its vertex.
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5.  Are the following statements true or false ? Give

reasons in support of your answers.

(a)

(b)
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3
The equation T =2+cos 0 represents an

ellipse.

The angle between two lines with direction
os &, 7=, = and 2,1, ~2is —

ratios 5, 75, 5 and 2,1, —2is .

There is a unique conic that gives a cylinder

if it is rotated about the x-axis.

All planar sections of a hyperbbloid are

hyperbolas.
The projection of a line segment AB on a
line perpendicular to it is zero.
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