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CHAPTER-16 : THE ELLIPSE

UNIT TEST-1

. If the chord of contact of the tangents drawn from
2 2

the point (o,B)to the ellipse X—Z + Z—z =1touches
a

. The locus of the point the chord of contact of

PR
tangents from which to the ellipse —+<5 =1
a

bZ

. 2 2 2 .
touches the circle x“+y“=c® is..........

7. The condition that the chord of the ellipse
: 2 2_ 2 . . 2 2
the circle x ;ry 2—c , then the point (a,p) lies on %4_}’7 ~1,whose middle point is (x,y;)
. x* oy 1
the ellipse a* - Pt 2 Tork? subtends a right angle at the centre of the ellipse is
. The condition that the chord of the ellipse 7
2 2
fo N yf2 —Lwhose middle point is (x5, 8. The locuzs of tzhe poles of the normal chords of the
a“ b . x“ y .
. L ellipse — +=5 =1is ............e. .
subtends a right angle at the centre of the ellipse is a“ b
""""" 9. The locus of the mid-points of the lines joining the
. The locus of the middle points of the chords of the extremities of two semi-conjugate diameters of an
2 2 2 2 : :
ellipse % + _)’T =1touching the ellipse Lz + }% =1 ellipse is...........
a® b o P 10. The locus of the point of intersection of tangents at
iS.en... . the ends of semi-conjugate diameters of an ellipse
. The locus of the point the chord of contact of [Ssreeennes
) ) x2 2 11. Tangents are drawn from the points on the line
tangents from which to the ellipse pel + o 1 x-y-5=0 to x*+4y*>=4, then all the chords
of contact pass through a fixed point, whose co-
subtends a right angle at the centre of the ellipse is ordinates are .........
""""" s o 12. The length of the common chord of the ellipse
. X Y 2 2
. —+—=1 -1 -2
A chord PQ of the ellipse 5 + , subtends a (x - ) . (y - ) _ 1 and the circle
right angle at the centre of the ellipse. The locus of ) .
the point of intersection of the tangents to the =17 +(y-2)"=Tis oo
ellipse at Pand Q is ............ ) ) )
13. Prove that, in an ellipse, the distance between

the centre and any normal does not exceed the
difference between the semi-axes of the ellipse.
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HINTS AND SOLUTIONS

1. Chord of contact is b—+ 2)/ 1

It touches the circle x*+ y? =c?

R Es (!
At T et PR
a’ a a b a“ b

2 bT a? bT

Now make the equation of ellipse homogeneous with
the help of above line and as it represents a pair of
perpendicular lines.

A+B=0asin
2
a?x? Bt (k2 2
T T T 2t
a a a® b
T= Sllsatangenttof %—1
o’ B

AZLZ +B*M? = N?
x? y 1 1
R
at a4 a2 b?
Let the point from which tangents are drawn be
(x1,¥1) so that the equation of chord of contact is
X _ N
—==1 ..(D
a?  b?
It subtends a right angle at the centre (0, 0) of ellipse

2 2
XY o,
b

Q

Making the equation of the ellipse homogeneous by
the help of equation of chord of contact we get the
equation of the lines joining the origin to the points of
intersection of the chord of contact and the ellipse as

2
Xy XXy W
—_— = — 4
a b (az b2]

5 1 X12 2xyx1Y, 5 1 y12
or X°| =—— |- + —
[ a Y > bt

...(2)

Since these lines are at right angles therefore sum of
the coefficients of x*and y2 in (2) should be zero.

1 x2 1 y?
a a b* b

Hence the locus of the point (x;,Yy;)is

y 1 1
2 = + —
a* a2 b?

10.

cc7+%_lof (x4, Y1) touches the circle.
a

x2+y?=c? . Apply p=r
2 2
XY 13
81 16

2

13(4x} +9y}) = 36[16x] +81y7 |
6 16
%+%=(a2—b2)2
Xy

Any normal to the ellipse is

ax _ by —a?

- b? (D

cosO sin0

If its pole be (h,k) then (1) is same as polar of (h,k)i.e.
E + Q 1

a’> b?

Comparing (1) and (2), we get

a a _ -b bj_a2—b2
cos® h sin® k 1

3 3
%=(az—bz)cose,%:—(az—bz)sine

Square and add

?+k—2 =(a®-b%)? (cosze+sin2 9) =(a®-b?)?
2 2

oyt 1

a® b 2

Let P be (acos,bsin®) then D(-asin6,bcos)

If (h,k) be the mid-point of PD, then

2h =a(cos®—sin6),2k = b(sin 6+ cos0)

4h%  4k?

Tt T (cos@—sine)2 +(sin 6+ cos 9)2 =
a

2 2
X Y o

2 b2

Q

X cos 6 N ycoso
b
—xsin® N ycoso

b

Tangent at P is =1

Tangent at D is =1

In order to find the locus of the point of intersection
of these tangents we have to eliminate 6 for which we
square and add.

2 2 X2 2



11.

12.

(4/5,-1/5)

Let (h,k) be any point on the line
x-y-5=0 h-k=5 h-5=k

Its chord of contact w. . t. x> +4y2 =4is

xh+4yk =4

or xh+4y(h-5)=4 or xh+4hy-20y=4

or h(x+4y)-4(5y+1D=0

or 4(55y+1)-h(x+4y)=0

Above is of the form P-2AQ =O0which always passes
through  the intersection of P=0  and
Q=0 e (4/5,-1/5) which is fixed.

zero.

Eliminating (¥ —2)* between the two equations we get

(x-1* 1 21
5 +Z[1—(x—1)]_1
2 2
or (x-1) +l_(x—l) 1
9 4 4
or (x—1)2{1—l}:1_l:§
9 4 4 4
or (x-1)?>=-27/5.
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Above gives imaginary values of x and hence of y.

Thus the two curves do not intersect.
2 2

x
13. Let the equation of ellipse is — + W =1
a

Equation of normal at P(6) is
(asecB)x —(bcosecO)y — a?+b*=0

distance of normal from centre

A

R

-0
—OR =

\/a2 +b?% + (atan 0)? + (b cot 0)?

il

- \/(a+b)2 +(atan 0 —bcot 0)?

- (@a+b)? +(atan®—bcot0)? > (a +b)?
ja* -]
or < = [OR| < (a-b)

(a+b)?
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