www.sakshieducation.com

ELLIPSE

SYNOPSIS
1. S is a fixed point (focus) and is a fixed line (directrix). If P is a variablgint such that
P : . . .
I?_M: e, where e <1 and PM is perpendiculai’tdhe locus of P is an ellipse.

2.

Four Standard for ms of an ellipse
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1. Cemtre (C) {0, o (0.0 (= B [N ]
2. Vertices A A'=F0) | B,B'={0.h (w22 B (e, Bh)
3. Fodi5,5) {*ae, ) {0, *he) {z3ae, B {m, Bibe)
4 Z.F (xa/e, 0y {0, xb /&) (m*a'/e B {m fxb/e)
5. End points of {*ae, ' a) {#a’ /b, *be) {mtae, B3 /a) {32’ /b, Bibe)
latar arecta
4. Eqn.ofmajor axis ¥y=10 x=0 y=B I=@
7. Eqgn. of minor axs x=10 =0 =@ y=pB
8. Eqgn’s of latusre ot x=3as y=the x=m }as ¥ = Bthe
B Eqgn's of directrices x=1ale ¥=dh'e x= ztas ¥ = Bthe
10. Length of major axi la b la b
11. Length of minor axiy b Ia b la
12. Length of latusrectun IFa 1a*h IFia 1T
13.  Eccentricity (¢) oo oE oy Bl
e b & |
14. Sum of fixcal distang
{focal radii) of a poift SP+SF=Ia SF = 5'P=IH SF+5F=Ia SP+5'F =11
pon the ellipse
15, Distance between thy 55 =2ae 58 =1be 55'=2ae 55' =2
fori
16. Distance between AA'=2a EB'=1b Aat=12a EEB'=1b
wertices
17. Distance between II'=2ak IZ'=2hke II'=2ak IZ'=7hle
3. Notation:
2 2 2 2
Ns==.+1 -1 i) § =20 M — 1 i) §; =2 4 N
a‘ b a? b? a‘ b
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2 2
4.  LetP(x, y;) be apoint S :X_2+t3)’_2 —1=0be an ellipse. Then
a

I) P lies on the ellipse if;$=0
i) P lies inside the ellipse if;$< 0
iii) P lies outside the ellipse if;&> 0
5. Two tangents can be drawn to an ellipse froraxaernal point.

6. The equation of tangent at B(y) to the ellipse S =0is,$ 0.

7. The equation of the auxilary circle sy = & for the elllpse—+3t: =1, a>b.

8. The locus of the point of intersection of pemeular tangents to an ellipse is the Director
circle of the ellipse and its equation fs#y’ = & + k7.

2 2
9. The equation of the tangent(&t,y,) to the eIIipseZ—2+% =1lis
A
4271120 (§=0)

10. Theline y = mx + c is a tangent to the e#iffs” = &m? + b
11. Theline Ix + my + n = 0 is a tangent to éfigpse if &1 2 + Pm® = rf
12. If mis the slope of any tangent to the elighen its equation is y=mxa?’m? +b?

2

y

13. Iftangents are drawn frofx, ,y,) to the elllpsea—2+ b7 - =1, then their slopes are obtained
from m?(x? —a?) -2mx,y, +(y?—b?)=0
2 2
14. If ‘o is the angle between the tangents drawn fromyy to the eIIipse:—2+% =1, then

tarfa = aat -
(i)

2 2
15. The tangent at any point p on the ellié(szaﬁ =1 meets the tangents at A, A'in L and M
a

respectively. Then ALAM =%
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The minimum area of the triangle formed by &amgent to the elllpse— % 1 and the
coordinate axes is ab

. a’x  b?y
The equation of the normal @, y,) is~—-—= = g -1

1 1
Equation of normal drawn at (a&ab is x - ey = aé
X2 2 2 2 2 _Rr2)?
The line Ix + my + n =0 is a normal to thbpes.le—2+y—2 1, if a—2+b—zzw.
a? b I m n

The normal at one end of latusrectum of thipsel passes through one end of minor axis.
Thené+e&=1

2
The maximum distance of any normal to thqe)edi)%+z—2 =1 from the centre is a-b
a

The tangents at the ends of the focal choret e the directrix.

The foot of the perpendicular from any foausny tangent to the ellipse lies on the auxilary

circle of the ellipse.

The product of the perpendiculars from the ém any tangent to the ellipse is the square of

the semi minor axis.

From any point, four normals can be drawmtelépse.

2

2
The equation of the chord of the eIIip%;q+% = 1 joining the points (a cBsb sird),

6+¢ y . 9+¢j_ 0-¢
(acosp, bsinp) IS( oS~ +bsm—2 =cos——

9+¢ _ 9—@
If@ andg are the ends of a focal chord, theto — ) =¢co —

2 2

If the chord joining the variable poinésand ¢ on the eIIipseX—2+§ =1 subtends a right
a

. 0 ©_—b?
angle at the point (a, 0), then taman— =——
2 2 a2

2

y . xcosB ysinB
= + =
b =1is - b

=& -

The equation of the tangent at ( aBctsirb) to a—+

The equation of the normal at (a@ds sirb) is
cosG sme
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2 2
The equation of the chord of contact of tatg&om(x,,y,) to ¥+% =1is§=0
) x2 yz
The equation of the polar of (1) w.r.t. ¥+§ =1is§=0

. x2 y? a’l -b’m
The pole of the line Ix+ my+n=0 wrt+— =1 |s( j
a’> b? n n

Two lines x + my + n, = 0, bx + mpy + n, = 0 are conjugate lines w.r.t. the ellipse

x2 y?
—+2= = 1if &lyl, + B'mym, = myn,.
a? b?
X2 y2
The midpoint of the chord %§+§ =lonthelinelx+my+n=0is

-a’ln -b*mn
a?l? +b?m? 'a¥? + b’m?

bv/b2 + 2 _ 2
Length of the chord intercepted by y = mxenahe ellipse is 2 \/b2 +:::: < T+m?

The centre of the ellipse or hyperbola is oletéh by solving the equations ax+hy+g=0,
hx+by+f=0.

From any point, 4 normals can be drawn tollggse and the sum of eccentric angles of the
feet of the normals is an odd multiplerof

A circle cuts an ellipse in 4 points real maginary and the sum of the eccentric angles of

the points of intersection is an even multipletwof
If the normals at (x v1) (X2, Y¥») (X3, ¥3) (X4, Y4) to an ellipse are concurrent, then

(1 1 1 1)
(X1 +Xo+Xs+Xa) L_ > X_J =4.
1 2 3 4

Area of the ellipse with axes 2a, 2.

The maximum area of a rectangle |nscr|bed1metlllpse—+y— 1 with sides parallel to

a® b?

the axes is 2ab.

The foci of the elllpse—+i;—2:1 are S and S', (@) is a point on the ellipse then the in

centre ofA SPS'{aecose, besmej

l+e
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If P is a variable point on the eII|ps%+¥ =1 with foci S and S', then maximum area of
a
ASPS' = abe
A, A' are the vertices and S, S' are the éb@n ellipse. The normal at any point P on the

ellipse is the angular bisector DfSPS

2 2
P is a point on the eIIips)é5+3t/)—2=1 and Q is the corresponding point on the auxiliary
a

circle. If the normals at P and Q meet in R, thte equation of locus of R is
x?+y%=(a+h)?

The tangents at the ends of the focal chord orethe directrix.

The maximum area of a rectangle that can beilbel in the ellipse S = 0 is 2ab sq. units

and the sides arey2 , bv/2.

- 2 2 - -
Area of an ellipsé_ +§ = 1 isab sq. units.
a
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