2. Find the co-ordinates of all the pointé P on the ellipsé

2 2
2 =1 , for which the area of the triangle PON is

L2

a’ b
maximum, where O denotes the origin and N, the foot of the
perpendicular from O to the tangent at P.(1999 - 10 Marks)

Solution: -

2 2
2. Theellipseis X2 (1)
2 32
a” b
Since this ellipse is symmetrical in all four quadrants, either
there exists no such P or four points, one in each qudrant.
Without loss of generality we can assume that @ > b and P

lies in first quadrant.
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Let P (a cos@ , b sin 9 ) then equation of tangent is
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a b
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Jbz cosZ 0 +a?sin 0

ON =

Equation of ON is, %sin e %cosﬁ =0

Equation of normal at P is
ax sec — by cosecg = a? — b?

.- _ (a’ —b?)sinBcosO

SOL = =
\.[az sec? O + b2 cos ec20 V{az sin+ b2 cos2 0

and NP=OL
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NP = (a —b")sinBcosHO
\/azsin29+bzm528

Z=AreanfOPN=%><ONxNP

1 b(a? —b%) sin 6cosO
=—ab(a” -
2 a® sin® 0+ b% cos®

2 .2 2 2
Letu =2 sm_m‘b o
sinBcosB

d
ﬁ:aﬁ sec? — b? cosec?@ =0 =>tan® = bla

( d2u)
LEJ tan~'b/a = 0, wis minimum at@ = tan~! b/a

So Zis maximum at § = tan™! b/a
(42 2 )
Pis L 2 , b J

\/.:12 +b2 \/a2 +b?

By symmetry, we have four such points
( 2 2 )
Nt

\/az +b? \/az +B*




