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MATHEMATICS
( Elective/Honours )
SECOND PAPER

( Geometry and Vector Calculus )

Marks : 75
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer five questions, choosing one from each unit

UNIT—I

1. (a) Show that the equation
4x? +12J€'y+9y2 +8x+12y=0

represents a pair of parallel lines and
find the distance between them. )

(b) If the straight lines represented by the
equation
x2(tan2 ¢+cos2 ¢) —-2xy tan ¢+y2 sin2 $=0
make angles a and f with the axis of x,
then show that tano —tanf =2. 5
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(2)

() () Find the equation of the diamzeter
of the conic 4x2 +6xy-5Y =1
conjugate to the diameter y=2%

({) Find “the asymptotes Of

the ;
29
hyperbola xy+4x+3y+5 -0. 37

t to the
7=0 at

2. (@) Find the equation of the tangen
conic 4x2 +3xy+2y? -3x+5Y*
the point (1, - 2).

s€
(b) 1If by transformation from On:ri the
rectangular axes to anOt—he.rn ax+?y

o essio
same origin the €Xpr prove

changes to a’x’ +b’y’, ther

0
(c) Find the vertex and the lelt’:lgf—h
latus rectum of the parabo

@Bx +4y-17)

6)

=35Hx’3y’

UNiT—I1

3. (a) Show that the tangent
either extremity of a diamete e
to the system of chords bis€¢
diameter.

(b)

(c)

(a)

(b)

(c)
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(3)

Prove that if the straight line
Ax+py+v=0 touches the parabola
y? -4px+4pqg =0, then

A2g+iv-pu2 =0

Find the locus of the point whose
distance from the origin is equal to its
perpendicular distance from the plane
2x+3y-6z=9.

Find the equation of the plane passing
through the middle point of the join of
the points (2, - 3, 1) and (4, 5, - 3), and
is perpendicular to the line joining the
points.

If p and p’ are the length; of the two
segments of any focal chord of the
parabola y2 =4x, then show that

p+p’ =pp.

Show that the normal to the rectangular

hyperbola xy = c? at the point t meets

the curve again at the point t’ such that
34

t°t’ =-1.
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(4)

UNIT—III

5. (a) Prove that the lines

and

X+
2y+3z-9 =0 =2x—y+22_11

are coplanar.,
(b) Find 5
gener:ht:)requaﬁon of the cylinder whose
(S are parallel to the line
i X_y_ z
z=0, 3 5 Passes through .
y OX +4y2 =12 gh the origin
@ @ F ' 5
Fin
. hd the centre and )
Phere given by radius of the
(@) Find ty +3x-4y+52+5=0
e equati
P ation
lane to the sphereOf the tangent
2
at the : AR SEST
6. @) F Pomnt (1, -2, 3) =5
) Fing the § » 2+3=
line D between
x-1 “en the yaxis and the
I ms
12 5

( Continued )

(5)

(p) Obtain the equation of .the sphere

having circle , '
<2 +y? +22 +10y-42-8=0,
x+y+z=3

as the great circle.

(c) Find the equation of the cone whose
vertex is the point (1, 1, 0) and whose

guiding curve is y=0, x2+z" =4

Unm—IV

a xg geometrically, where

7. (a) Interpret
vectors.

- -
4 and b ar¢ non-zero
ctors of three points A B

(b) The position V€
,1,-2) B0, -2, 2 and
‘ gth of the
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7
(6) (7)

e A A A 2.1.=0,wherer=l?land'
(b) Show that the points 41 +5 j+k, —j-k, (b) Show thatV (r)

3i +4j+4k and 4( + j + k) are coplanar. 5 ?=xi +y}+zi€. 5

(c) Show that a necessary and sufficient (¢ Find the equaﬁonsz of tangent plane 1:;
Condl.tion that a proper vector u always the surface x2 +y —2z=0 at the po i
Témains parallel to a fixed line is that @, -1, 5.

—)
a X -dl = 6
at 6 * k Kk

UNIt—Vv

9.
(@ 1fr=7 |, then show that

ef(')=@‘r’ 5

(b) Find .
Parﬁc?:e Ye.l OCity and acceleration of a
X=2 sinZ’:'th1 ch moves along the curve
time ¢, »Y=2cos3t and z = 8t at any

(© Fing the

10.
(a) ShOw that 3)(

- -
r

. ’ Where B =m—, m
1S COnstant r3 5 .
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