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l Scction 1

1. (a) Find the first and second derivatives of :

> .
> dr 42
y 4
dt
where the rectangular bracket has usual meaning. 3

P.T.0.
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A particle moves along the curve :
x=e ', y=2c0s(3t), z=2sin(3).
‘ '

ind the magnitudes of acceleration and velocity' when

time ¢ is zero. ‘ 3
Prove that":

- - - - "

dIV(V] x VZ) v2 curl Vl Vz CUT1V2 3/1

Find the constants @, &, ¢ so that :

5
F=(x+2y+az)i + (bx--3y-z)j + (dx+cy+2:2)k

is irrotational. ' ' 3

- The position vector of a point at time ¢ is given by :

RO
ro=¢ ({cost+ jsint)

B - — - = ) ‘
show that @ =2v ~ 27, where 4,  are respectively

acceleration and velocity of the particle, 3
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Prove that for any two differentiable vectors F

> B a3 o

" +(G.V)F-(F.V)G - - %
Section 2

Prove that the two circles, which pass thrdugh the two
points (0, @) and (0, ~a) and touch the straight line

y =mx + ¢ will cut orthogonally if ¢ = & (2 + m?). 4%

{) If e and ¢ be the eccentricities of a hyperbola and

its conjugate, prove that :

| + I :
—_— —_— 1
(32 erz * 2/2

(i} Find the locus of the point of intersection of tangents

to
.JL‘2 }"2
PRI
a- b
which meet at right angles. 2%

P.T.O.
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(@ If the‘ tangents to a pérabola 3 =-4ax at two points

)

P and Q meet in T, then prove that :

(N

(#)

@

(@i

TP and TQ subtend equal angles at the

focus S,
(ST)* = SP . SQ. s

Prove thal the sum of- the squares of the

perpendiculars on any tangent to the ellipse :

2
Yoy

2
+
b2

QN’ =

from two points on the minor axis each distant

\/ a? —p? - from fhe. centre is 247, 2%

Prove that a common tangent to the two circles
of a coaxal system subtends a right angle at either

limiting point of the system. . 2
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Section 3

Trace the central conic :

224yt - 2xy + 20 -2y =0. 9%

Trace the central conic :

9x2-32;y+9y2+60x+10y=64%} | oY%

Scction 4
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(@) A variable plane passcs, through a fixed point (g, b, ¢)

()

and cuts the cbordinatc axes in the poinis A, B, C.
Show that the locus of the centre of the sphere OABC
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Show that the general equation of a cone which touches

thé three coordinate planes is : -
JEx oy £ Rz =05
fig h being parameters. D)

P.T.O.
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Obtain the equation of the right circular cylinder described

on the circle through the three points :

(1,0, 0), (0, 1, 0), (0, 0, 1)

as guiding circle. _ _ 4%

Find the condition that the plane Ix + my + nz =0

- should touch the cone :

ax2+by2+czz+2ﬂz+2gzx+_2iuy=0. 5
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