Definition

11.4 Ellipse

An éllipse is the locus of a point which moves in such a way that its distance from a
fixed point is in constant ratio (<1) to its distance from a fixed line. The fixed point is
called the focus and fixed line is called the directrix and the constant ratio is called the
eccentricity of the ellipse, denoted by (e).

Standard equation of the ellipse

Let Sbhethe focus

then by definition = _+b

ZM be the directrix of theellipse and r«,is any point on the ellipse,
<1, where » = 21 -¢?).

Since ¢ <1, therefore ¢?a-e*) <> =82 <d®.
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Difference between both elipses will be clear from the following table:

Table: 18.11

Ellipse {xz »?
Imp. PEIETIR
terms a> b

Fora>b For b>a

Centre (0, 0) ((ON0)]
Vertices (+a,0) ©0.£b)
Length of major axis 2a 2b
Length of minor axis 2b 2a
Foci (ae, 0) (0. be)
Equation of directrices x =ztale y=tble

Relationina, band e

b? =a’(1-e?)

a® =b*(1 -e?)

Length of latus rectum

2b*

a

24°
b

Ends of latus-rectum

2
+ ae,ib—
a

2
it a—,ibe
b

Parametric equations

(acosf ,bsinf)

(acosf ,bsinf)

0<f <2p)

Focal raj” SP =a-ex, SP =b-ey,

S'P=a-+ex, S'P=b+ey,
Sum of focal radii oa b
SP +S'P=
Distance between foci 2ae 2be
Distance between
directrices Zaje 2
Tan_gentsatthe X=-a,X= y=b,y=-b
vertices a

Parametric form of the ellipse

Let the equation of elipse in standard form will be given by _;_1 .

Then the equation of elipse’in the parametric form will be given by x =acost,y =bsinf
where 1 Is the eccentric angle whose value vary from o<t <2p . Therefore coordinate of
any point P on the ellipse will be given by @cosf ,ssinf).
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Special forms of an ellipse

(1) If the centre of the ellipse is at point ¢, and the directions of the axes are parallel to

the coordinate axes, then its equation is &=, ;2")2 -1,
a

uati urve iIs i +(mx—ly+P)2:1, where Itmy +n=0 and
2) If the equation of the curve is &rm+n s

a

mx ~ly+p=0 are perpendicular lines, then we substitute ’xj’”y n_y, \/ —b*P_y, to put the
P +m? P+

eguation in the standard form.

Position of a point with respect to an ellipse

N4
Let r,.v)be any point and let _+b—_1 is the equation of an tousdd

-

elllpse The point lies‘outside, on or inside the ellipse as if x N
V

S, :_2+y_12_1> =<0
a b

Intersection.of'aline and an ellipse

. . . 2 2 . " . . .
Theline y =mx +c intersects the ellipse x—2+z—2:1 in two distinct points if o>m> +5>>c?, IN
a
one point if ¢? =a>»245> and does not intersect if o>m> +5> <c>.

Equations/@f tangent in different forms

(1) Point form: The equation of the tangent to the dlipse "—j+z—z:1 at the point «,.»,)

IS Zo 21y,
a? b2

(2) Sope form: If the line 5 -me+ctouches the ellipse = —+b , then 2 =a?m? 452,
Hence, the straight line y = mx + a2 45> always represents the tangents to the ellipse.

Points of contact: Line y-m+Jatm’+»> <touches the elipse §+Z—j:1 at

S

[ ta'm Fb? .
\/azm2 +b? ’\/azmz +b?
(3) Parametric form.~The equation of tangent at any point (cosf,bsinf) IS

Lcost +Lsinf =1.
a b
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