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CHAPTER

Position of a Point W.r.t. an Ellipse

The co-ordinate axis is —+y—2 1. Where @ > b and b* =
a b The point P(x,, y,) lines outside, inside or on the ellipse according

a*(1-é?
J’1
as; —+— —1><or=0.
= a’-bh=a*e.
where e = eccentricity (0 <e < 1). Paramatric Representation
}: The equations x = a cos 0 and y = b sin 0 together represent the
2 2
: . x oy . .
! ellipse = + e 1 where 0 is a parameter (eccentric angle).
ML‘I ey Note that if P(0) = (a cos 0, b sin 0) is on the ellipse then ;
- %i e Q(0) = (a cos 0, a sin 0) is on the auxiliary circle.
X'« ' » X
" S \(—ae, 0 . .
Z {(ae, 0) Line and an Ellipse
» E(*a, 0) A i
£ L : | ] o
o ) Th2 .'ne y =7 x -« meets the elhpse —+ e =1 in two
Al . a
v real points, coincident or imaginary according as ¢* is < = or

> a’m? + b,
FOCIL: S = (ae, 0) and 8" = (- ae, 0). Hence y = mx + ¢ is tangent to the ellipse —+z—2 =1
(j) Latus Rectum: The focal chord perpendicular to the major if ¢ = a’m?* + b2, “

axis is called the latus rectum. The equation to the chord of the ellipse joining
two points with eccentric angles o and [ is given by

+B v owtB__ a-B

(i) Length of latus rectum

p? . L \2 Teos 2P =cos
(L= 2B _ (minoraxis) _, o ST Ty 2
a major axis 2 Py
Tangent to the Ellipse X_ +Y_ =1
(ii) Equation of latus rectum : x = * ae. 9 az b2
(iil) Ends of the latus rectu / b? . b? (a) Point form: Equation of tangent to the given ellipse at its
iii) Ends of the latus rectum are L| ae, — |, L'| ae, —— |,
a a : M N
point (xl, yl) 18 ? + b_2 .
b’ b’
L, (_ ae, _j and Ll’(_ ae, — _j i (b) Slope form: Equation of tangent to the given ellipse whose
a a slopeis ‘m’, y=mx * Ja*m> + b* .
(k) Focal Radii: SP=a —exand S’P=a +ex
) ) . +a’m +b’
= SP+ 8P =2a= Major axis. Point of contact are ,
a’m*+b° \/azm2 +0’
2
() Eccentricity: e= |1 — (c) Parametric form: Equation of tangent to the given ellipse

a

xcos9+ysm9
a b

at its point (a cos 6, b sin 0), is =1.
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Normal to the Ellipse :—2+‘Z—2 =1

(a) Point form: Equation of the normal to the given ellipse at
2 2
() is ax by _ o ol pp
X Y
(b) Slope form: Equation of a normal to the given ellipse whose

2 2
a —b)m
slope is ‘m’ is y = mx i¥ .
Ja' +b’m’

(c) Parametric form: Equation of the normal to the given
ellipse at the point (a cos 0, b sin 0) is ax. sec 6 — by. cosec
0= (a*>- D).

Chord of Contact
If PA and PB be the tangents from point P(x,, y,) to the ellipse

2 2
x_2+2/_2 = 1, then the equation of the chord of contact AB is
a
XX N

_2+b_2 =lorT=0at(x,y).

Pair or Tangents
2 2
If P(x,, y,) be any point lies outside the ellipse x_2 + Z—z =1, and
a

a pair of tangents P4, PB can be drawn to it from P.

Y
A

A

P X
C
(x1,¥1)

B
v
Y

Then the equation of pair of tangents of P4 and PB is SS, =T 2

Yoy poM W

where b2 2y

Director Circle

x? +3? =a? + b? ie. a circle whose centre is the centre of the
ellipse and whose radius is the length of the line joining the ends
of the major and minor axis.

Eugation of Chord with Mid Point (x,, y,)

XX x; :
ie. (a_;+%_lj:(a_]2+z_lz_1]
Important Highlights
1. If P be any point on the ellipse with S and $" as its foci then
L(SP) + ((S'P) =2a.
2. The locus of the point of interseciton of feet of perpendicular
from foci on any tangent to an ellipse is the auxiliary circle.
3. The product of perpendicular distance from the foci to any
tangent of an ellipse is equal to square of the semi minor axis.

4. Tangents at the extremities of latus-rectum of an ellipse
intersect on the foot of corresponding directrix.

5. The portion of the tangent to an ellipse between the point
of contact and the directrix subtends a right angle at the
corresponding focus.

6. Tangent and normal at any point P bisect the external and
iiteral ang le: bet veen the focal distances of SP and S'P.

7. 1f the normal at any point P on the ellipse with centre C meet
the major and minor axes in G and g respectively and if CF
be perpendicular upon this normal> then
(i) PF-PG=b> (ii) PF-Pg=a’

8. Area enclosed by an ellipse having length of major and minor
axes as 2a and 2b is given by mab.
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