SYNOPSIS

L4 A conic is said to be an ellipse if its eccentricity is
less than 1

2 2
®  Standard equation of the ellipse is JERYY =1
a

L4 The general second degree equation
ax® +2hxy +by? +2gx+2fy+c =0 represents an
ellipseif 2 _gp<p0and A=0

L If S =ax? +2hxy+by? +2gx+2fy+c and S = 0
represents an ellipse then to find the center of the

| as_gas o
ellipse, solve the equations ox oy

L4 Equation of the ellipse of the type

2 2
x—2+g—=1(a>b);

e Centre ¢(0,0)

Q

2 2

. . a
e Eccentricity €= — or b? =a*(1-¢?)
a

¢ Foci s(ae, 0) ; s'(-ae,0)
¢ Vertices A(a,0) ; A'(—a, 0)
b2
¢ | ength of the latus rectum —
a

¢ Length of the major axis 2a
¢ Length of the minor axis 2b

a
¢ Equations of the directrices x = iz

e Equations of the latus recta x = +qe
¢ Equation of the major axisy =0
e Equation of the minor axis x =0

a
e Feet of the Directrices Z[Z,O) ,

Z(-59
e

¢ Ends of minor axis B(0,b) B'(0, -b)

b2
14) Ends of latusrecta are (J—rae» i;j

¢ Let ‘P’ be any point on the ellipse & S,S'  are
focithen SP + S'P =2a. where SP, S'P are called
focal distances of P i.e sum of the focal distances
is equal to length of the major axis.
eCS:SA=¢e:1-e

CA:AZ=e:1-e

CS:S8Z= ,2.1_p2
SZ':SZ=|1e?:1-¢?
AZ':AZ=1+e:1-e
S'Z': 88" = 1_¢? :2¢2
AS':AZ =e(1+e) : 1-e
Equation of the ellipse of the type

_ 2 _ 2
= 0=k

2
a

e Centre (0,0) = (x-h, y-k) = (h,k) = (x,y)

=1(a>b)

2 2

L. a
e Eccentricity e= 3 or b’ =a*(1-¢%)
a

e Foci (xae0)=(x—h,y—k)= (x,y)= (htaek)
* Vertices
(Fa,0)=(x-h,y-k)= (x,y)=(h*ak)

b2

¢ L ength of the latus rectum —
a

¢ Length of the Major axis is 2a
¢ Length of the minor axis is 2b
e Equations of directrices

x-h=t2= y=p+2
e e
e Equations of the latus recta are:

xX—h=tae=x=hztae

10) Equation of the major axis y-k =0
11) Equation of the minor axis x-h =0
12) Feet of the directrices

e e

[rﬁ,()]:(x—h,y—k):(x,y) _ (hiﬁ,kj

13) Ends of minor axis
(Oaib) = (X—h,y—k) = (xay) = (haki—b)
14) Ends of the latus recta are

b2
[iae,i—] = (x—h,y—k)
a

2 2
X
Equation of the ellipse of the type —2+z—2 =1(b>a)
a

¢ Centre ¢ (0,0)

e Eccentricity €= 2 (or) a® =b%(1-¢?)

e Foci (0,tbe)
e Vertices (0,£b)

2

2
¢ |ength of the latus rectum %

¢ Length of the major axis 2b
¢ Length of the minor axis 2a
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e Equations of the directrices ¥ ==+ ;
¢ Equations of the latus recta y == be

e Equation of the major axis x =0
e Equation of the minor axis y = 0

b
e Feet of the directrices (O,izj

¢ Ends of minor axis (+a,0)

2
a
Ends of latusrectum are (J—rja ibej

e SP +S'P =2b
L4 Equation of the ellipse of the type

x—h) (y-k)
( az) +( bz) =1(b>a)
e Centre (0,0) = (x-h, y-k) = (x,y) = (h,k)

b* —a’
* Eccentricity ¢= 52

or a? =p>(1-¢%)

e Foci (0,xbe)=(x—h,y—k)= (x,y)=(h,kLbe)
o Vertices (0,2b)=(x—h,y—k)=(x,y)

= (hk£b)

2a°
¢ |ength of the latus rectum is T

® [ ength of the major axis 2b
e | ength of the minor axis 2a

e Equations of the directrices ¥ —k =+ "

Equation of the Major axis x—/ =0
Equation of the minor axisy—k =0

e Equations of the latus recta are y—k =+be

b
Feet of the Directrices (07 izj:(x—h,y—k)

Ends of minor axis (+a,0)=(x—h,y—k)

2
a
14) Ends of latus recta are [ij’ J—rbe]

= (X _h!y - k)

2 2
X
If y =mx + cis a tangent to the ellipse —2+b—2 =1
a

then the condition is .2 = 42,2 +p2 and point of
azm i
C ’ C

If Ix+my+n=0 is a tangent to the ellipse

contact is [_

x2 2

a_2+b_2:1 then the conditionis ;272 4 p2;,,2 = p2

and point of contact is [ )

a’l -b’m
n n

e Equation of the normal to the ellipse
S =0 having the slope m is

m(at2 —bz)
is called slope form of the
Vaz +b2m? P
normal

* Equation of normal at (x,, y,) to the ellipse S =

y=mx*

2 2
ax by -, .,
0Ois — ———=a —b
X N
The condition that the line Ix + my + n = 0 may be

normal to the ellipse S=0is

SRR (az _p? )2

P mt n’

Equation of any tangent to the ellipse S = 0 is

y=mx+va’m® +b?

If m, & m, are the slopes of tangents to the ellipse

S =0drawn from (x,, y,) then m, & m, are satisfying
the equation

(x> —a*)m* =2x,y;m+(y,> ~b*) =0 and

xz y2 2x1y1 i —b2
®  NOTATIONS: Sza—2+b—2— M M= g MM xlz__az
Slzxxl+yy1— 2ab,/Sy,
a2 b2 b m1-m2= xlz_az
Sy, =2 1252 +%—1 If @ is the acute angle between the tangents, drawn
a H -
from (x,, y,) to the ellipse S = 0, then
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| 2abys, |
Tan6 =
‘xl +ylz—a2 —bz‘

Equation of the chord of contact of (x,, y,) to the
ellipse S=0 is S, =0
If Ix+my+n=0 is the chord of contact of the

2 2
X
ellipse _2+Jb/_2 =l then the point of intersection of
a

tangents drawn at the ends of chord of contact is

a’l  b*m
(————) ( Pole of Ix+my+n=0)
n n
The locus of points of intersection of tangents, which
are drawn at the ends of the chords passing through
the fixed point, is called polar. And fixed point is
called pole.

Polar of (x,, y,) w.r.t the ellipse S=0is S;= 0

If x+my+n=0is the polar w.r.t the ellipse

2 2 : ’

X a l b m
_2+y_2=1 then its pole is (——— .~
a b " 8

)

If ‘P’ is an external point of the ellipse S= 0, then the
polar of P meets the ellipse in two points and the
polar becomes the chord of contact of P.

If P lies on the ellipse S = 0, then the polar of P to
the ellipse S = 0 becomes the tangent at P.

If P is an internal point of the ellipse S =0, then the
polar of P does not meet the ellipse S =0

If the polar of P with respect to the ellipse S=0
passes through Q and vice versa then P & Q are
called conjugate points.

The condition for the points P(x,, y,) & Q (x,, y,) to
be conjugate with respect to the ellipse S=0is S,
=0

If the pole of the line L, = 0 with respect to the ellipse
S =0 lies on the line L, =0 then the pole of L, = 0
with respectto S=0liesonL, =0

Two lines L, =0 ; L, = 0 are said to be conjugate
lines with respect to the ellipse S=0, if the pole of
L,=0liesonlL,=0

The condition for the lines /|x+my+n; =0;
lLbx+m,y+n, =0tobe conjugate with respect

2 2
X
to the ellipse _2+b_2 =lis 21,1, +b*mm, =n;n,
a
Equation of the chord of the ellipse S = 0 having
P(x,, y,) as its mid pointis S, =S, and its slope is
_ ble

2
a )y

Let P (x,y) be a point on the ellipse with centre C.

let N be the foot of the perpendicular of P on the
major axis. Let NP meets the auxiliary circle at P".

Then /NCP! is called eccentric angle of P. The
point p! is called corresponding point of P and its
range is [0°, 360°)

Equation of the Director circle of the ellipse
S=0is x> +y? =a?+b>

Equation of the auxiliary circle of the ellipse
S=0is i) x>+y? =a? (a>b) ii) x2+y?=b? (a<b)
x=acosf@;y=bsinfd are called parametric

equations of the ellipse S =0. ‘9’ is called parameter
and g <[0°, 360°)

Any point on the ellipse S=0is (acosé,bsin ) and
it is called point @.

Equation of the tangent at @ to the ellipse
S=0is X cosO+Lsing =1
a b

The co-ordinates of the point of intersection of

2 2
X
tangents to the ellipse —2+b—2=1 at 0,& 0,is
a

2 2
6, - ’ -

cod 1702 o 702
2 2

Equation of the normal at ‘9’ to the ellipse S=0is

ax by —a?_p?

cosd sind

Equation of the chord joining the points ‘.’ and “ 8’
ontheellipse S=0 is

S 2, 220 ) o )
a 2 b 2 2

If «, B are the eccentric angles of the extremities of

a focal chord (through S(ae, 0)) of an ellipse S=0
(a>b), then

. cos(ﬂj = ecos (M]
2 2

° TangTanﬁze—_1
2 e+l

If the chord joining the points «and S onthe ellipse
S =0 cuts the major axis at a distance ‘d’ units from
B _d-a

(04
Tan—Tan— =
the center then ) > " d+a
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If PSP is the focal chord of the ellipse and SL be

| 1 2

the semi latusrectum then —=+——F=——
SP SP' SL

S, S' are the foci of an ellipse, then the tangent at
any point P on the ellipse is the external angle
bisector of /' pS

S, S' are the foci of an ellipse, then the normal at
any point P on the ellipse is the internal angle bisector
of /S'PS

If a circle cuts an ellipse in four distinct points

then the sum of their eccentric angles is an even
multiple of 7 radians, i.e.,

6,+6,+6,+0,=2nr

The sum of the eccentric angles of the feet of the
normals to an ellipse through a point is an odd
multiple of 7 radians, i.e.,

6,+6,+6,+0,=2n+Drx

If the line Ix+my+n=0 is the chord of the ellipse

2 2
Z~+2-=1 then the mid point of the chord is
b

a

— ~b’mn )

Lazl2 +b'm* a’l’ +b2m2J

Let P(x,, y,) be a pointand S =0 is an ellipse . If

* P lies on the ellipse then S,,= 0
* P lies inside the ellipse then S,,<0
* P lies outside the ellipse then S, > 0

If pgP! be the focal chord of an ellipse of semi-

1 1 2
latusrectum SLthen S5 " 17~ &,
sp spl SL
The product of the perpendicular drawn from the foci
2 2

of any tangent of the ellipse —2+ b_2 =1lis b2
a

%bz

Equation of the normal drawn at %e’ is

QH-I-I-10:

a

X- ey= ae3

The tangents at the ends of the focal chord meet on

the directrix.

The equation of the diameter bisecting the parallel
2 2

chords of slope m of the ellipse a_2+ b_2 =1is

CONCEPTUAL QUESTIONS

Let S,Sl be the foci of an ellipse. If ppgs! = gThen
its eccentricity is
) tang 2)sinqg 3)cosq 4 cotq

(1]

If the major axis is “n” times the minor axis of the
ellipse, then eccentricity is

1 2
: n : n’
n?- 1 n?- 1
3) ~—— 4)
n n

If o0 and Bare the eccentric angles of the extremi-

ties of a focal chord of an ellipse, then the eccentric-
ity of the ellipse is

cosa +cos sin —sin
R cos(a—p) 2) sin(a - f3)
cosa —cos 3 sin @ +sin
3) cos(a—ﬂ) 4) sin(a+ﬂ)
The sum of the squares of perpendicular on any tan-

x2 y2
gent of the ellipse — + b_z =1 from two points on
a

the minor axis each one at a distance of /4% — p?
units from the centre is

Da’ 2) b’ 3) 24’ 4) 2p°

Key
1.3 2.4 3.4 4.3

LEVEL -1
The eccentricity of the Ellipse 9x? + 16y2 = 576 is

R S RN
2 4 12 4

The ends of major axis of an Ellipse are (5,0) (-5,0)

and one of the foci lies on 3x—5y—-9=0. Then the

‘e’ of the Ellipse is

N N N |

)3 )5 )5 )3

The eccentricity of the Ellipse whose major axis is
double the minor axis

1 1 1 3
1) = 2) 7= 3) = 4) —
) > ) B ) 3 ) )
If the major axis of an ellipse is thrice the minor axis
of an Ellipse then its eccentricity is

1 242 2
_-bx 1= 2= = 4) =
y=— NG )37 93 )3
a m
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10.

1.

12.

13.

14.

In an Ellipse distance between the foci is 6 and the
length of minor axis is 8. Its eccentricty is
] 2 ) 4 3 3 A 1

) 5 ) 5 ) )3
In the ellipse distance between the foci is equal
to the distance between a focus and one end of
minor axis then its eccentricity is

1 1 1 1
5 25 3) 3 43

If the length of latusrectum of an Ellipse be equal
to one half its minor axis then its eccentricity is

1) _1 2) \/5 3) _1 4) 2\/5
22 2 V2 3
The distance between the foci of an Ellipse is equal

to the length of latusrectum. Its eccentricity is

1 242 Js-1 B3l
1)2\/5 2) 3 3) > 4) >

If the length of minor axis of an Ellipse is equal to
the distance between the foci then its eccentricity is

1 1
3) L = 4) 7=
"oz Y2
If the angle between the lines joining the foci to an

extremity of minor axis of an Ellipse is 9(°its
eccentricity is

1 3 1
1)5 2)7 3)%

2 2
x
The Ellipse — + ;—2 =1 cuts x axisatAand 4,
a

1
4)5

yaxis at Band g'.The line joining the focus S and

3z
B makes an angle T with x-axis. Then the
eccentricity of the Ellipse is
1 1 J3 1
1) 77 2) =~ 3) — 4) =
"2 22 )7 )3

In an Ellipse the distance between the foci is one
third of the distance between the directrices then its

eis
1 : 2 L 3 2ﬁ 4 :
) > ) NE) ) 3 ) 3
One focus of an Ellipse is (1,0) with centre(0,0). If
the length of major axis is 6 its e =

1 2 1 1
07 2) 3 3) 3 43

In an Ellipse the major and minor axes are in the
ratio 5 : 3. The eccentricity of the Ellipse is

3 1 2 4
1); 2)g 3)5 4)§

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

S and T are the foci of an Ellipse and B is one end of
minor axis. If STB is an equilateral triangle then the
eccentricity of the Ellipse is

1 1 ) 1 3 1 A 2
) 4 ) ) > ) 3
S and S’ are the foci and B is an end of minor axis.

If ,SBS!=120° then its eccentricity

1) \/g 2) \/g 3) _1 4) _1

2 2 NGO NG
If P is a point on the Ellipse of eccentricity e and A,
A" are the vertices and S,S' are the foci then

ASPS' :AAPA" is

1)e® :1 2)e?: 1 3)e:1 4)2e:1

The eccentricity of the Ellipse 4x2+y?-8x-2y+1=0is
5 ! 2

R TR NS N2

An Ellipse with foci (i3,0) passes through (4,1)
then its eccentricity is

1 : 2 : 3 2 4 L
) )3 )3 "2
The eccentricity of the Ellipse 25x?+9y?-150x-
90y+225=0 is

1 3 2 1 3 2 4 :
)5 ) 5 ) 3 ) 3
If the minor axis of an ellipse forms an equilateral
triangle with one vertex of the ellipse then e =

1 2 3 4
Ll ol off

The eccentricity of the conic represented by

Jx+2)? +y° +\/(x—2)2 +y’ =8is
1)1/3 2)1/2 3)1/4 4)1/5

If the eccentricity of an ellipse tends to zero, then
the ellipse becomes

1. a closed figure 2. aquadrilateral

3. acircle 4. a hexagon

Foci of the Ellipse 25x2+9y2-150x-90y+225 =0 are
1)(3.9)(3.1) 2)(4,9)(4.1)

3)(5,7) (4.7) 4)(6,9) (5.1)

If x =2 (Cost-Sint) ; y = 3 (Cost + Sint) represents

a Conic, its foci are
1) (/10 ,0) 2) (£4/13,0)
4) (0.£4/10)

3) (0,£4/13)
Foci of the ellipse 3x2+4y2-12x-8y+4=0 are
1)(2,1) (4,1) 2)(1,1)(3,1)
3)(3,1)(5,1) 4)(-4,1) (5,1)
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27. Sand S'are the foci of the Ellipse ) )
b
25> +16y2 =1600 . Then the sum of the || 39. PSQ is a focal chord of the ellipse TJF% =1,
distances from S and S’ to the point (4\/5 ,5) s 1 1
1)20 2)15 3)40 4) 30 then o5 " oA T
28. Distance between the foci of the Ellipse SpP S0
25x2+16y?+100x-64y-236=0 is ) 3 4 4
18 2)12 3)9 4)6 1) = 2) = 3) = 4) —
29. The distance between one focus to one end of minor 3 2 3 9
axis of the Ellipse 16x°+25y*-50y-375 =0 40. The distance of the point ‘@’ on the ellipse
1)4 2)5 3)6 4)7
30. The distance between the foci of the Ellipse xt o y?
o — +<5 =1 from afocus is
x=5cosd, y=4sind is a b
e 2)10 3)7 46 1)a(e+cos@) 2)a(e-cosg)
31. Equations of the Latusrecta of the Ellipse 3)a(1+e cosg) 4)a(1+2e cos )
( x— 2)2 ( y— 3)2 41.  The directrices of the Ellipse 3x2+4y?+12x-8y-32 =
+ =lare Oare
36 11 1)x =6, x = -10 2) x=5,x= -1
N)x=7,x=-3 2)x=7,x=-4 3)x=4,x=12 4)x=3,x=9
3)x=8,x=-5 4)x=9,x=-6 42. Distance between the directrices of the ellipse
) ) Ix2+5y2-30y=0 is
32. The vertices of the Ellipse (x+l) + (y_3) =1 9
' P 25 16 1)5 2)18 3)9 4)12
are 43. A focal chord perpendicular to major axis of the
1)(3,4)(-6,3) 2)(4,3)(-6,3) Ellipse 9x2+5y?=45 cuts the curve at Pand Q then
(x+2)* (y-2)° 10 18
33.  Thevertices of the Ellipse + =1 — —

p 16 25 1) 3 2) NG 3)6 4) 2./5
are 44. A point moves so that its distance from the point
1)(-2,7)(-2,-3) 2)(4,3)(-6,3) (2,0) is always 1/ 3 of its distance from the line
3)(5,3)(-7,3) 4)(6,3) (-8,3) x — 18 = 0. If the locus of the point is a conic, its

34.  Areaof the rectangle formed by the ends of latusrecta length of latusrectum is
of the Ellipse 4x2+9y?=144 is 1)16/3 2)32/3 3)8/3 4)15/4
3245 64+/5 1645 3243 3
1) —\/_ 2) \/_ 3) \/_ ) 45. The eccentricity of an ellipse is —, its length of
3 3 3 5 2
35.  Areaof the rectangle formed by the ends of latusrecta latusrectumis _
of the Ellipse 25x2+4y? = 100 is 1) 72 (Length of major axis)
2) 1/3 (Length of major axis)
16421 32+4/21 8v21 721 3) % (length of major axis)
1) 5 5 3) 5 ) 5 4) 2/3 (length of major axis)
, ) 46. A focal chord perpendicular to major axis of the
36. Centre of the ellipse 4(x-2y+1)? +9(2x+y+2)? =5 is _ s )
1) (-2, 2) 2)(1,5) 3)(-5,2) 4)(-1,0) Ellipse 9x° +16y~ =144 cuts the curve at P and
37. Centre of the Ellipse Q then the length of PQ is
5x2-6xy+ 5y?+22x-26y+29=0 is 9 18
1)(1,-2 2)(2,-1 3)(1,-1 4)(-1,2 Z _
T 2 2
38. P(—j is a point on the ellipse x_+y_ =1,and || 47. Given two fixed points A and B and AB= 6. Then
6 36 9 simplest form of the equation to the locus of P such
S and S are the foci of the ellipse. Then SP+S'P= that PA+ PB =8 is
1) 6 2)12 3) 6sin60°  4)6c0s60° x>y’ x>y’
1) —+—=1 2) —+-—=1
16 7 16 9
2 2 2 2
b X
3)—+y—:1 4)—+y_:1
9 16 12 21
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48. Equation to the locus of the point which moves such . . . .
that the sum of the distances from the points (3,9) % Equatlorl1 of the ellipse with foci (/2 ,0) and
(3,1)is10is e=1/4is
2 2 2 2 2 2
1) (x—S) +(y_3) =1 1))(?_ y_:] 2)x_+y_:
9 25 16 14 18 16
2 2 2 2 2 2
9 25 20 18 32 30
x2 P . 56. Equation of the ellipse with vertices (£5,0) foci
3) —+—=
) 9 25 (i4,0)is
LY _5\2 2 2
ol 02D, N N
; ) ] o 25 9 32 16
49.  Equation of the ellipse with focus (3,-2), eccentricity
% and directrix 2x-y+3=0 is y xt oy’
1) 44x2+36xy+71y2-374x-528y+756=0 3) 2—5 ElN =7 4) b + I
2) 44x2+36xy+71y>-588x-374y+959=0
3) 44x2+36xy+71y?-125x-274y+659=0 57.  Equation of the ellipse with vertices (0,£17) foci
4) 44x2+36xy+7 1y?-135x-47xy+859=0 (0,£8) is
50. Equation of the ellipse with focus (0,0), directrix T
xt6=0ande=1/2 is x2 yz x2 yz
1) 3x2+4y?-14x-32=0 2) 3x2+4y?-16x-42=0 1) —+=—=1 2) —+—=
3)3x2+4y-12x-36=0  4) 3xP+4y2-12x+32=0 289 225 225 289
51. Equation of the ellipse with focus (2,0), directrix e 2 e 2
x=8ande=1/2is 3t 2 =] 4y 2=
1) 4x2+3y?= 48 2) 3x2+4y?= 48 132 289 196 289
3) 3x2+4y?=12 4) 4x2+3y?=12 58.  Equation of the ellipse with vertices (-4,3) (8,3) and
52. Equation of the ellipse with foci (ziﬁ, 3) and e=5/6s , ,
the lengths of major and minor axes are 8, 6 1) (x—2) + (r=3) =1
respectively is 36 1
2 2
2 X y
1) (x 2) +16(y 3) = ) 42— =
) 36 11
2
2)16(x+2) +9(y+3) = 2 2
(2 +9(y+3) ICE O
3)9(x-2)’ +36(y+3)2: 11 36
-2)’ ~1Y’
4) 9(x+2)" +36(y-3) =144 Hl 5 ) (y16) -1
. Equation of the elli ith foci (& length
53.  Equationof the ellipse with foci (+4 , 0) andlength || .o = £ 00 of the ellipse with foci (0,+£4) and
20 e =4/5is
of latusrectum —~ is
3 1) 9x2+25y2 =225 2) 25x2+9y2 =225
2 2 2 2 2 2 2 2
1)x—+y—:1 2)x—+y—:1 3)x_+y_:1 4)x_+y_:
20 36 20 4 36 100 100 36
2 2 60. Axes are coordinate axes, the ellipse passes through
3)—+y—=1 )—+y—_1 x oy
36 20 24 8 the points where the straight line Z + g =1 meets
. . . ot
54. Efquat.lon of.th;eﬁe!hpse withfoci (+5 ,0) and length the coordinate axes. Then equation of the ellipse is
of major axis 26 is , yz . y2
2 2 2 2 —
1) —+—= 2y —+—=
A 2 =1 "T6 T 0 V64 36
144 169 29 4
x2 y2 x2 y2
xz yz 2 yz 3)_+_:1 4)_+__1
3) —+=—=1 4) —+-—=1 4 3 &8 6
39 14 169 144
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61.

Axes are coordinate axes. Aand B are the ends of
major axis and minor axis respectively. Area of

3
AOAB is 16 sq.units, e = 7 , then equation of

the ellipse is
2 2 2 2
1)x—+y—:1 2)x_+y_:1
32 8 64 16
2 2 2 2
3 i =1 4421
64 8 64 32

RADII

69. Circles are described on the major axis and the line

joining the foci of the ellipse 3x* +2y° =6 as

diameters. Then the radii of the circles are in the
ratio

NY2:1 243:1 3)3:2  4)5:4
70.  The radius of the circle passing through the foci of

Xy o
the ellipse E-F? =1 and having its centre at

62. An ellipse with foci (-1,1) (1,1) passes through (0,0) (0,3)is
then its equation is 1)3 2)4 3)5/2 4)7/2
Nx>+2y>-8y=0 2)x*+2y°+4y=0
STANDARD EQUATION OF ELLIPSE
3)x*+2y° +8y=0 4) x> +2y>—4y=0 5 5
X
63.  Equation of the Ellipse with foci (£5,0) and directrix || 71. The equation 10 + 4)/ =1 represents an
—-a —-a
_ 36 ellipse if
YT 1) a<4 2)a>4 3)4<a<10 4)a>10
72. If A and B are two fixed points and if the point P
x>y’ x>y’ moves such that PA + PB = constant, then the locus
1)ﬁ+_:1 2)2_+ﬁ:1 of Pis
36 S 1) Circle 2) Parabola
x2 yz 52 y2 3) Ellipse 4) Hyperbola
3) —+-—=1 4) —+—=1
36 11 16 10 POLE & POLAR, CONJUGATE
64. An ellipse with centre at (0,0) cuts x axis at (3,0) POINTS AND CONJUGATE LINES
1
and (-3,0). If its € =— then the length of the
2 -1 -10 1
semiminor axis is 73. |If ?, k _3 e g are conjugate points W.r
3\/5 to the ellipse 3x?+5y?=7 then the value of k is
23 245 33/2 4 > 1)2 2)5 3)4 4)3
74. Th ' t int of (- 4 2) w.r. t
65. An ellipse with centre (0,0) cuts y axis at (0,6) and e conjugate point of ( /3. 2)wr to
2 2
b
. 3 o e
(0,-6). Ifits e = 7 then the length of major axis is 4 3
1)(-6,-3/2) 2)(4,1) 3)(1,7) 4)(5,3)
118 2) 36 3)20 4)24 75.  If 3x-2y+4=0 and 2x+ 5y+k = 0 are conjugate lines
x>yl w.r to the Ellipse 9x2+16y?=144 then the value of k
66. Cis the centre of the Ellipse EJF 6 l and S is
. . . 1)5/2 2)-5/2 3)7/2 4)3/2
is one focus. Then the ratio of CS to semi major || 75 The angle between the conjugate lines through a
axis I focus of an Ellipse is
1)4:5 2)2:3 3)3:5 4)2:5
67. The ratio of the lengths of the major and minor axes T T T T
N~ 2) 3 3) = 4) 5
of the ellipse 9x> +16y° =144 is 4 3 6 2
1)5:3 2)3:2 3)6:5 4)4:3 %2 y2
68. A man running round a race course notes thatthe || 77.  The polar of a point w.r to the Ellipse — + =5 = 1
sum of the distances of two flag posts from him is 8 a b
meters. The area of the path he encloses in square touch the parabola y?= 4px. Then the locus of its
meters if the distance between flag posts is 4 is pole is
1) paty?+bXx =0 2)pazy? +b*x =0
N15 3 7 2)12 3 n 3)18\/37[ 4) 8\/§7Z 3) pay?+b*x = 0 4)) p?aty? + b?x = 0
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78. The locus of poles of tangents to the Ellipse || 87. If the line y = x + ¢ touches the Ellipse
S = 0 w.r to the circle x?+y?= a2 is 2x2+3y?=1then ¢ =
1) a*x?+b%y? = a2 2) a?x2+by?= gb
3) a¥x2+b?y? = at 4) a*x2+bty?= a4 N+ 4+
79. The locus of poles of the tangents of x+y*=d?w.r ) )
. x> y2 88. Equatlon of the tangent of 3x2+4y2 =12 paraIIeI to x-
to the Ellipse — +-5 =1 2y+1 =0 is
a b 1) x-2y+7=0 2) x-2y+4=0
52 1 52 2 3) x-2y+5 =0 4) x-2y+9=0
1) —+ Yy _ 2 2) — y_ = 89. Iftheline x+ky-5 =0 is a tangent to 4x2+9y?=20 then
at b d? at a’ the value of K is
1) + 2 3) + 4
Y x2+y )xz y? ) ) £5 ) +4 ) £3 ) +2
AT T2 AT T 2 2 2
a’ b d a’ b d Xy
—+=—=1
80. Pole of the line 3x+8y-24=0 w.r to the Ellipse || 2O/ @ngent 555 =1 meets the axes at A and
Ix*+16y*=144 is . . .
1)(-2,3) 2)(2,-3)  3)(2.3) 4)(-2, -3) B. Then the locus of mid point of 4B is
81. Equation of the line through the point (1,4) and a?l b2 a?l b2
conjugate to the line 9x+2y=1 w.r to the Ellipse 1) 3+t —== 2 2) 7t 3= 4
3x2+2y?2 =1 is Xy Xy
1) 3x+2y-11=0 2) 2x+y-6=0 R 5 5 )
3) x+3y-13=0 4) 2x-3y+10=0 a b _1 a be 1
82. The distance between the polars of the foci of the 3) 2 + ? - 4) ) 7 )
xZ y2
Elipse — +-—=1 w.rtoitself is x* y°
25 9 91.  Equation of the tangent of 2—+1— =1 making
125/ 2)25/9  3)25/8  4)25/3 8 16
83. Equation of the tangent at (\/5,2) to the Ellipse anangle 60°with x - axis is
4x2+3y?=24 is 1)y=\/§x+5 2)y=\/§x+10
= 2 =
JAx+3y =23 22r+3y=4f3 3) y=~3x+7 4) y=-[3x+4
3)4x +33y=7V3 42x-3y=63 92. A tangent to 3x*+4y? = 12 is equally inclined with
the coordinate axes. Then the perpendicular distance
x? 2 from the centre of the Ellipse to this tangent is
84.  Equation of the tangentto — + -+ =1(a2>b?) at
a’ b 7 5 9 11
the end of latusrectum in the first quadrant is 1) E 2) E 3) E 4) ?
1) ax+ey-a=0 2)ext+y-a=0
3)x-ey+a=0 4)ex-2y+ta=0 93. A tangent having slope — 4/3 to the Ellipse
85.  The point of intersection of the two tangents to the 52 5
ellipse 2x2+3y?=6 at the ends of latustrctum is - +y_ =1 meets the major and minor axes at
1)(3,0) 2)(7/2,0) 18 32
3)(9/2,0) 4) (4,0) A and B. If O is the centre of the Ellipse then the
X2 yz area of AOARB is
86. Tangents are drawn to the Ellipse — + 7 =a+b 1) 16 Sq units 2) 20 Sq. units
. - a , 3) 24 Sq.Units 4) 22 Sq.Units
at the points where it is cut by the line || 94 The equation to the locus of point of intersection of
X y the lines
—cos@ —=sinf =1 thenthe point of intersection
a b y—mx=+4m> +3 . my+x=+4+3m>is
of the tangents is 1) X2+y?= 12 2) x2+y2 =7
1) {(a+b)cosd,—(a+b)sin 6} Jory=1 o A)xHy=4 |
95. The locus of point of intersection of the lines
2){(a—b)cosh,—(a—b)sin6} e x
——%‘i‘f =0, —+%—1 = 0 is (tis a parameter)
3){(a+b)sin@,—(a+b)cosb} “ “ _
1) Parabola 2) Circle
4){(a+b)cos€,—(a—b)sin0} 3) Hyperbola 4) Ellipse
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96. Tangents are drawn from any point on the circle meet at right angles then the locus of their point of
, 5 intersection is
X Y
x2+y?=41 to the Ellipse >3 + I =1 thenthe angle 1.3 +y =a*+ 1
between the two tangents is 2x°+y°=b"+1
T T V4 Vs 2 2_ 2,32
1)2 2)5 3)€ 4)5 3x"+y =a +b"+1
2 2_ 2.2 32
97.  Product of the perpendicular distances from the foci 4.x J_ry —ax _ b+
of the Ellipse x2+4y?=25 on any tangent to it is 106. Equation of the pair of tangents from (3, 4) to the
1)25 2)25/4 3)15 4)12 2 2
98. Ifthe polar of the point (-4,1) w.r to the parabola y?=2x ellipse —+ Y o_ 1
touches the Ellipse 13 x?+ 3y? = 39 then the point of 9 16
contact is
1. (x+3)(y+4)=0 2.(x—3)(y—4):0
o) %)
AP 2474 3.(x+4)(y+3)=0 4 (x—4)(y-3)=0
3 _13 313 107. Area of the triangle formed by the x axis, the tangent
3) (——) 4) (——j 5 5
44 44 and normal at (3,2) to the Ellipse A is
99. If m,, m, be the slopes of the two tangents drawn 18 8
from (1,2) to the ellipse 2x*+3y*=6 then m +m,=
13 15 9
1)3 2)—1 3)-=2 4)5 - ket -z
15 2) 3) 4)
100. If @ is the angle between the two tangents from 3 2 2
(4.1) to the Ellipse x*+2y2 = 6 then tan ¢ 108. The minimum area of the triangle formed by any
1)3/4 2)3/5 3)1/2 4)3/2 , x>y’ 4
101. Tangents to the ellipse b2x2+ a2y?= a?b? makes angles tangent to the ellipse a_2+b_2_ and the
6, and @, with major axis such that Cot g, +Cot @, coordinate axes is
= k. Then the locus of the point of intersection is 1)ab 2)2ab 3)4ab 4) a*b?
1) xy=2k(y?+b?) 2) 2xy=k(y2-b?) 109. Equation of the two tangents drawn from (2,-1) to
3) 4xy=k(y?-b?) 4) 8xy= k(y>b?) x*+3y’=3 are
102. Tangents to the ellipse b2x2+a2y?=a2b? make 1) x=2, 4x+3y-7=0 2) y= -1, 4x+y-7=0
complimentary angles with the major axis. Then the 3) x+y-1=0, 4x+y-7=0  4) x+y+1=0, 4x+y-7=0
locus of their point of intersection is 110. Equation to the pair of tangents drawn from
1) x2 + y2= a?- b2 2) x2- y2= a2+ b2 (2,-1) to the ellipse x?+3y?=3 is
3) x?-y?=a?-b? 4) X2+ y?=a?+ b? 1) y?+4xy+4x-6y-7=0  2) y*-4xy-8x+5y+9=0
103. The locus of point of Intersection of orthogonal 3) y*-4xy-6x-8y+5=0 4) y*+4xy+4x+6y+9=0
12 2?2 111.  Product of the perpendicular distances from
tangents to the ellipse (- 1) + (y-2) =1is
0 ’ (++/7 ,0) to the line Zcosf+2Lsind=1is
1) (x-1)7 +(y-2)?= 25 2) (x-1)? +(y-2)*=7 e 4 3
3) (xt1pP+(y+2P=25  A)(x+1)+(y+2)*=7 1)12 2)7 3)9 4)8
104. The nature of the intercepts made on the axes by
112, If x+ y\/f = 2\/5 is a tangent to the ellipse x?+2y?
16 9 _ . .
the tangent at the point ?,g to the el- '—4then the eccentric angle of the point of contact
is
lipse 9x? 2= are % % % %
pse9x” +16y” =144 nZ 02 3= e
1. equal 2. unequal 6 4 3 2
j',ef“a' '”tm_agtg't“di but opposite in sign 113. [ is the tangent to 2x*+3y?= 35 at (4,-1) & [, is the
Intercepts in the ratio 1: 2 tangent to 4x2+y? = 25 at (2,-3). The distance
2 2 i
105. Tangents one to each of the ellipses 5+ 5= 1 between /, & [, is
a
, , 10 60 5
X 1) == 2= 3)0 4) =
and — + zy =1 aredrawn. Ifthe tangents ) \N73 )\/73 ) ) 342
a +4 b+ 1
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114. The tangent at any point P on the ellipse meets the || 125. Equation of the auxiliary circle of the ellipse
tangents at the vertices A & A" of the ellipse ) )
X
52 yz —+ X =lis
— +<5 =1 at L and M respectively. Then 1218
a” b 1) x2+y?= 9 2) x2+y?=18
AL A'M = 3) X2+y2=12 4) X2+y2=30
1)a? 2)b? 3) a?+b? 4)ab 126. The radius of the director circle of the ellipse
115. The number of tangents that can be drawn to an 5 5 o
ellipse perpendicular to a given straight line is 9x" +25y" —18x—100y ~116 =0 is
1)0 2)1 3)2 4)3 1)/ 2) 3)5 4)8
116. The locus of the foot of the perpendicular drawn from ) V34 . )29 . ) )
the foci of the ellipse S =0 to any tangent toitis || 127 If 7+ & is the eccentric angle of a point on the
1) a circle 2) an ellipse . ) '
3) a hyperbola 4) not a conic Ellipse .16x _+ 25y° = 490 .ther.1 the
117.  Ifthe normal at one end of latusrectum of the ellipse corresponding point on the auxilary circle is
with eccentricity ‘e’, passes through one end of 1) (-4 cos@,-4Sin@) 2)(-5cos@,-5sin@)
minor axis then . .
1) e*+262-1 =0 2) eh-262+1=0 3)(4cosH,4st) 4)(5cos@,5sing)
3) et+e%1=0 4) e4+26242=0 128. The area of the ellipse
118. Number of normals that can be drawn at the point 9x* +25y° —18x—-100y —116 =0 is
(-2,3) to the ellipse 3x*+2y*=30 are 1) 9 7 sq. units 2) 25 7 sq. units
1)2 2)3 3)4 4)1 . 3) 15 7 sq. units 4) 20 7 sq. units
119.  Number of normals that can be drawn from the point . o, i
(0,0) to 3x2+2y?=30 are 129. Ifthe chord joining the points ‘a’’ ’ on the ellipse
1)2 2)4 3)1 4)3 e )
2 2 _2+y_2 =1 subtends a right angle at its centre
120. C is the centre of the ellipse —ery—2 =1, the a b
a” b _
. then tang tanpf =
normal at the end of latusrectum to the ellipse meets
the major axis in G. Then CG = —a? a’ —b? b?
1) ae* 2) ae? 3) ae? 4)ae 1) — 2) — 3) — 4) —
121. Equation of the normal to the ellipse x2+4y? = 25 at b b a a
the point whose ordinate is 2 is 130. If the equation of the chord joining the points P( 4 )
1) 8x-3y-16=0 2) 3x-7y+15=0
-3v- = -8v-1/= T 2 2
3) 8x-3y-18=0 4) 3x-8y-17=0 andD(g"‘_j Onx_2+y_2:1is
122. The points on the ellipse 3 x> +y2 = 37, where the 2 a b
i = 2 2 2ain2 =
normals to it are perpendicularto 6x+5y—-2=0 xcos g +ysina =p then acos® ¢ +b'sin”
e 1) 4p? 2) p? 3) pz 4) 2p?
p p - p
1) (3,5):(-3,-5)  2) (2,5);(-2,-5) 2
T
D| 0 +— i i
3) (5’3);(_5’_3) 4) (_5’3);(5’_3) 131. P(8) ( 2Jare two points on the Ellipse
123. The normals at a point P on the ellipse having A,A’ ) )
. . . x
as vertices and S, S" as foci, bisects the angle _+y_2 =1. Then the locus of mid point of chord
1) /4'PA 2-/A'PS 3.z5'ps 4 /S'PA a” b
, , PD is
. T . Xy 2 2 2 2
124. The point P| = | lie on the ellipse —+=—=1 X b
P (4] Pe 4 1)—2+“Z—2=2 2)_+Z_2:4
whose foci are S and S'. The equation of the exter- a a
nal angular bisector of ZSPS'of ASPS' is 3) x_z " i _1 4) ﬁ + i _1
2 2 2 2
a” b 4 a- b 2
1) x+/2y =22 2) 2x+33y=12
3)3x—4y+1242=0 Hx+y+124/2=0
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T 138. The locus of mid points of the chords of the ellipse
132. P(9), D@+ |are two points on the 5 5 ,
2 2x” +3y° =4 each of which makes an angle 45°
52 2 with the x- axis is
EIIipse—z-Fy—2 =1Then the locus of point of 1) 3x+4y =0 2) 4x+3y =0
a- b 2) 3x+2y =0 4) 2x+3y = 0
intersection of the two tangents at P and D to the || 139. Locus of mid points of focal chords of the ellipse
ellipse is 2 yz .
52 yz 1 2 yz — Tt b_ =1lis
N5+t 7=7 2) 5+ =4 .
a” b 4 a~ b 5 5 5 5
I N
Xy oy R a b
3)—2+b——2 4) _2+b_2:5
133. E Liation of the chord joinin theaoints with eccentric 3 +y2 =a’ +b’ 47 +y2 =a’ b’
- = J ginep 140. The length of the chord intercepted by the ellipse
T x>y’ . 4x2 + 9y2 =1 on the line 9y =1is
angles —,— ontheellpse —+——=11s
9% 376 P9 4 22
1 2) — 3 4
1) 3x+2y =3(1+,/3)  2)2x+3y=2(1+,/3) ) 242 ) 3 )2 )32
. [ i lli 2+ =
3) 2x+3y = 3(1+\/§) 4) 2x+3y = 4(1+\/§) 141. The cli|stance o.f a point on the ellipse x 3y*=6
134. ¢ and B are the extremities of a focal chord of from its centre is \/E - Then the eccentric angle of
the point is
2 2
X y T T T V4
the ellipse — + =5 =1 then 1) — 2) — 3) — 4) —
PR )2 "4 "6 '3
a-f a+fB 142. The distance of a point P on the ellipse
cos’ /0052 = x2 + 3y? = 6 from the centre is 2, the eccentric angle
2 2 of Pis
a’ +b? a’ ] V4 ) V3 3 Vs A Vs
2 —_— — — —_—
a’ ) a’ +b’ ) 2 ) 6 ) 4 ) 3
3) a 4)a2—b2 143. The points on the ell x2+y2 1 whose ec
. e points on the ellipse —+=——=1 whos -
PR e P P25 9
centric angles differ by a right angle are
135. The line 2x+5y = 12 cuts the ellipse 1) (5cos @,3sin ), (5sin 6,3 cos )
2 2 _ . . .
4x° +5y° =20inAand B. Then the mid point of 2) (5c0s 8,3 sin @), (=5sin 6,3 cos @)
the chord is . .
1)(2,1) 2)(-2,-1) 3)(-1,-2) 4)(1,2) 3) (5 COSH,—?) Sin 19), (5 Sin 9,3008 19)
136. (2,1) is the mid point of chord AB of the ellipse 4) (5cos0,-3sin 0),(5sin 8,3 cosO)
x> +4y® =36. Then the point of 144. The locus of the midpoints of parallel chords of an
intersection of the two tangents to the ellipse at A ellipse is a straight line
and Bis 1) parallel to the major axis
2) parallel to the minor axis
2 9 9 2 7 Z Z 7 3) passing through the focus
1 2’ 2) |7 2 I 2 4) 2’ 4) passing through the centre
137. The locus of middle points of the chords of the ellipse x> y2
;s 145. Let ‘E’ be the ellipse —+=—=1and C be the
X2 i i o 4
a’ + b2 = 1 which passes through the positive end circle x>+y2=9. let P and Q be two points (1,2) and
: o 2,1) respectively. Then
f th (
orThe major axis Is 1) Q lies inside ‘C’ but outside ‘E’
x ¥y ) Xy _x 2) Q lies outside of both Cand E
Nzt 5,70 A 7177 3) P lies inside of both C and E
, , , , 4) P lies inside C but outside E
X y X y 2x
3y ——*5-—=0 4)—-—5-——=0
) a’ b> a )2 b a
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146.

147.

148.

5.

The length of the double ordinate which is conjugate

2 2
. . . Yy .
to the directrix of the ellipse — +—=1is
P 25 16
1)32/3 2)32/9 3) 32/25 4)32/5

The chords of the ellipse S = 0 passes through the
pole of the directrix then the locus of mid points of
chords is

2 2 2 2
DY Xy e
NS+s=e )+ =—
)a2 b? )a b X
2 2 2 2
Xy ex Xy ae
)5+ =— 4) S+>=—
)a2 b a )a2 b*  x

The circle drawn on the minor axis as diameter
passes through the foci of the ellipse S = 0 then its
eccentricity e =

1) sin18°
3)cos45°

2) sin30°
4)cos30°

1)4 2)2 34 4)2 5)3
6) 1 7)2 8)3 9)4 10)4
1M1 12)2  13)3 14)4  15)3

16)2  17)3 181  19)4  20)2
21)2  22)2  23)3 24)1  25)4
26)2  27)1  28)4 29)2  30)4
31)1  32)2  33)1  34)2  35)1
36)4 37)4 38)2 39)2  40)3
41)1  42)3  43)1  44)2  45)3
46)1  47)1  48)2  49)2  50)3
51)2  52)1  53)3  54)4  55)4

56)1 57)2 581  59)2  60)1

61)2 62)4 63)3 64)4  65)4
66)3 67)4 68)4 69)2  70)2
7Hh1  72)3  73)4 741 75)4
76)4  77)2 78)3 791  80)3
81)1  82)1 83)2 84)2  85)1
86)1 86)1 88)2 89)3  90)2
91)2  92)1  93)3  94)2  95)4
96)4  97)2 98)2 99)3  100)4
101)2  102)3 103)1 104)1  105)3
106)2 107)2 108)1 109)2  110)1
1113 112)2  113)1 1142  115)3
116)1  117)3  118)4 1191  120)2
121)3  122)2 123)3  124)1  125)2
126) 1 127)2 128)3  129)1 130)4
131)4 132)3 133)3 1344 135)4
136)2 137)2 138)4 139)1  140)2
141)1  142)3  143)2 144)4  145)4
146)4  147)3  148)3

HINTS
2ae =6, 2b=38
b*=a’*—-a’e’, 16=a*-9=a* =25
6 3
e=—=2"
10 5

10.

14.

16.

18.

20.

22.

24.

26.

2
2b =l.2b:2b=a
a 2
4= 3
4p* 2
2
2ae=—:>aze=a2(1—ez)
a

=el+e—-1=0

x4

9 4
e=l1-2 =2
25 5
3
—=e
2
1 3
e=1-— =2
4 2

9 25
(O,in%jz( -3,y-5)
(3,1)(3,9)

3()62 —4x)+ 4(y2 — 2y): —4
(x—2) +4(y-1) =12

(96—2)2 _’_(y—l)2 1

4 3
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(J_rz. , o): (x-2,y-1)
(3,1)1,1)

27. SP+S'P=2b=2x10=20

30. 2ae=2x5x 25_16=2><3=6
\ 25
[25
31, x=2%x6,]—=7,-3
36

N | —

32, (—=1%5,3)

(4,3), (-6, 3)
34. Use 4p2e
38. 2a

39. U @
. se | = b

40. a+ex,

42, x—h=%

43. 9x2+5(y —6y):O

&_2><3><3_
e 2

45, (x—2)2 +y° Z;(x—18)2

8x” +9y° =288

2 2

XY Lpr=2
36 32 3
48. ae=6: =8

e=8_3. 016927
8 4

2 2

LA

16 7

49. 2b=10&2be =8
52 (x=2) +57 =%(x—8)2

3x7 +4y*> =48

54.

55.
58.
59.

62.

64.

65.

67.
69.

70.

71.
79.

80.

89.

92.

2 .20

6

Verify the major axis = 26
Verify the foci.
Verify the foci.

Verify the ¢ & b*

verify

a
ae=5 x=—
e

[ 11 5
e = 1——:—
36 6

a:3,e=l;b2 =az(l—ez)=9(1—l
2 4
b=—3\/g
2
S:a=e:1

SP+S'P=8;SS' =4

1
b:bezl:ezl:—:\/g:l
NG
a=4
xx, +yy, —a’ =0

4 2

a X
— 2, _ 21 2
Wy =-xx,ta;—5=a —5+b

Vi Y1
@t = a’x + by

ST
a b

- 1

3x,
y=mx++a’m’ +b* 4y, =§

1 4
y=§)Ci Z+3 2y:xi4

X
=—=x2;
Y7

y=+3x+~/28x3+16

x—-2yt4=0

SR. MATHEMATICS

353

ELLIPSE




y=3x£10 130. (acosa, bsina)(acos S, bsin j),
t( +1J y X W C(O’O)’(®x1x2+le’2 :O)
9. | —+1|== ——l=—= o
a b a b a’cosacos B+b*sinasin f=0
2 2 2 2 -a’
1= - :_1%3 X LY o s tanotan f=—
a b PERY b
2X,Y, 131, Substitute the point P(Q)&D[9+£j
100. Use M, +m, =170 . Substitute the points >
X, —a _
in the chord.
103. Use mym, =1 s.acos@ cosa+bsing sina=p—>(1)
106. Tgts.are y—mx = Ja’m> +b> & -asin@ cosa+bcosd sina=p—>(2)

2 2 2 2 2 2 A2
my+x=\/(a2 +l)+ (bz +l)m2 (1) +(2) =a" cos'a+b” sin"a=2p
square and add. 132. Thetangents at P and Q are

X V.o
109. Any tgt. is —cos@ +%sin6’=l _cosg+osinf=1> (D)
a
Ao ab _Xsin0+2cosh=1—> (2) eliminate @
€a1S 2 cosfsind a
. 135. Substitute (ae,0) in the chord.
= max. area=ab (Q max.value of sin20=1)
X a+ .o+ o—
112. p=3*=9 aco{ Zﬂ)+2}51r(2ﬂj=co{ 2’8) then
114. Slope of the tgts are g each. Cosz(a _ ﬂj
2 2
-~ tgtsare  8x—3y=35& 8x—3y =25 2 )_p_a-b
2(“ + ﬂj a’
10 cos 5
Dist ==
Istance \/ﬁ
117. Def. of the auxilary circle. 4x, 2
. circle 136. Slope of the chord is ~ 5 "~ "3 = » =2x
34
19. S,, =0 .. onenormal. Substitute in the given line
120. 2 normals i.e. axes. 2%, +10x, =12=x, =1,y =2
122. y=2= x=23 slope of the normal at (3, 2) is mid point = (1, 2)
8
3 = its equationis 8x -3y =18 4
7xl 5
123. Substitute the options in the ellipse. 1309, ~ 2 = tan 45° (Q— b_%j
124. Normal is the angular bisector of /! p§ oy a’y,
125. External angular bisector is the tangent at that point 2
2x+3y=0
—-2+2 1
P(ij(ﬁ, 1)= SLT = 21 -
4 4x1 \/E . XX YV X% Vi
140. Substitute (ae, 0) in—+t—F-=—F+"—-
. a b b
- ET.is x+y\/§ = 2\/5
142.  (C0,0), let i and =
127. x> + y? =9+ 25 =34 = radius = /34 ( ’ ) P(\/ECOS O,ﬁsm 9) CP=+2
129. mab=nx5x3=157n 6cos’@+2sin’0=2=6 =% satisfied.
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143.

(0,0). let P(\/g cos 0,+/2 sin 9) and
CP=2

6cos’@+2sin*f=4=>0= % satisfied.

LEVEL -1I

e” 1s the eccentricity of the ellipse

4x2 + 9y2 = 36 and C is the centre and S is
the focus and A is the vertex then CS. SA=

D 3-J5:5 2) J5:3- 5

3) 3+J5:5 4 J5:3+5

(- 4,1),(6, 1) are the vertices of an Ellipse and
one of the foci lieson x - 2y = 2 thentheec-
centricity is

3 4 2 1

1) 5 2) 5 3) 5 4) 5
The latus rectum subtends a right angle at the cen-
tre of the ellipse then its eccentricity is

1) 25in18° 2) 2cos18°

3) 2sin 54° 4) 2cos 54°
The angle of inclination of the chord joining the
ends of major axis and minor axis of an ellipse is

T |
sin lﬁthenez
1 J3 2
DE D5 D3 a4
2 2

x
If the ellipse —5 T );—2 = 1(b>a) and the pa-
a

rabola y2 = 4qx cut at right angles, then ec-
centricity of the ellipse is

2
2)5

1 1
DE Y3
S(3.,4) and s! (9, 12) are the foci of an ellipse

and the foot of the perpendicular from S to a tan-
gent to the ellipse is (1,-4). Then the eccentricity
of the ellipse is

3
l)g

4 5 7
l)g 2)@ 3)5 4)5

7.

10.

11.

12.

13.

14.

P is a variable point on the ellipse

9x2 + 16y* = 144 withfociSandS'. IfKis

the area of the triangle SS'P then the maximum
value of K is

D73 D35 DTS5 H3ST
The major axis and minor axis of an ellipse are
respectively x - 2y - 5= 0 and

2x + y+ 10 = 0, one end of latusrectum is
(3,4), then the foci are

1) (5’ 0);(' 39' 4) 2) (5’ 0);(' 69' 4)
3) G,0)¢- 1L-8) 4) G,0)0dL-4)

The abscissae of the points on the ellipse
ox2 + 25y% - 18x - 100y - 116 = 0 lie
between

1) 3,-5 2) 46 3) -5,7 4) 2,5
The ordinates of the points on the ellipse
x2+ 4y2 - 8x + 8y + 4 = (Oliebetween

1) 3,5 2) 7,9 3) 3,1 4) 4,7
One focus and the corresponding directrix of an
ellipseare (1,2)and x - y = 5, its eccentricity
is /2 then centre is

)30 2)©3) 3)@G-3) 403
S and S!' are the foci of the ellipse
25x2 + 16y2 = 1600. Then the area of the

triangle formed by the foci S and S' with the point

(4x/§,5)is

1) 2443 2) 2543

3) 4043 4) 3043

PSP' is focal chord of the ellipse

4x% + 9y? = 36. If SP=4 then SP'

2 3 4 4
D3 25 I3 D5
The distances from the foci toa points P (x1,) )

2 2
ontheellipse —+ — = 1 are
P79 25

2 4
1) 4+ 31 2) 5=+ P!

4 2
3) S+ gxl 4) 4+ gxl
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15. Ratio of the greatest and least focal distances of a

point on theellipse 4x2 + 9y2 = 361S

D4+ J5:4- 5
2)5+5:4- 3
3) 3+5:3- 5
4 J7:2

16. Equation of the directrices of the ellipse
4%+ 2 - 8x+ 2y + 1= 0are
D 3y+3£5=0
2) 3y +3+4=0
3) Iy +3£7=0
4 J3y+3£8=0
17. The foci of an ellipse are S (- 1,- 1),

st (0,- 2), its e=1/2, then the equation of the

directrix corresponding to the focus S is

) x-y+3=20 2)x-y+7=20

3)x-y+5=0 4Hx-y+4=20
18.  The foci ofanellipseare S (- 2, - 3),Sl ©,1)

its€¢ — % then the directrix corresponding to
the focus g!
) x+2y-5=0
2)x+2y-9=0
3) x+2-11=0
4) x+2y-7=0
19.  An ellipse with foci (2,2),(3,- 5) passes
through (6,-1) then its semi-latusrectum is

7 > 2 11
Dy 25 93 95
20. Equation to the locus of the point which moves

such that the sum of its distances from (-4,3) and

(4,3)is 121is
2 -

NE SN L) S
36 20
2 -

» S @3
20 36

21.

22.

23.

Equation of the ellipse with length of latus rectum
10 and distance between the foci is equal to length
of minor axis is

D 2x2 + »% = 100
2) 3%+ y? = 50
3) x2+ 22 =100
4) x2+ 3y? =50
P is a point on the ellipse having (3,4) and (3,-2)

as the ends of minor axis. Ifthe sum of the focal
distances of P be equal to 10 then its equation is

Dcm3f+@-ﬁ=
36 12

1

D@-ﬁ+@-ﬁ=1

36 25
NECEIE ) CEID
25 9

Q@-ﬁ+@-ﬁ=1
16 7

Equation of the ellipse with centre(1,2), one focus
at (6,2) and passing through (4,6) is

ICEY A CE)

1

45 20
SECE) SN CRI)
35 15
y G0
3 25
CE) SN ) S
25 15
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24. Equation of the ellipse with centre at origin, pass- || 30. If N is the foot of the perpendicular drawn from
_ 2 x? y2
ing through the point (-3,1) and € ~ f is anypoint P on the ellipse — + b_2 = 1@ > b)
a
2 2 _
1) 3x“+ 5y = 32 . . . PN2
2) 3x2 " 7y2 — 34 t01tsmajorax1sAA1 then m=
3) 5S¢+ 3y° = 32 22 % 242 o2
1) —& 2) —& 3) 5 4 —5
4) 3x2 + 7% = 36 ) b* ) a’ ) b? ) a?
25.  Axes are coordinate axes, the area of the max. || 31.  The locus of poles of chords of the ellipse
rectangle that can be inscribed in the ellipse is 16 2 y 2
— b_2 = 1 which subtend a right angle at the
Sq. units, € = —— then equation of the ellipse is a
2 centre of the ellipse is
2 2 2 2 2 2
X ye o X yo o vy 1 1
) —+=—=1 ) —+<1—=1 1 +i =+ —
)16 4 ' T6 38 U R
2 2 2 2 2 2
X X
3) AR A 4) —+y—=l 2) — y—4:£2+£2
64 32 20 16 a b a b
26. Axes are coordinate axes. A and L are the ends ) )
of major axis and latusrectum respectively. Area Xy L_ L
3) 77 2 77 12
_ 1 a b a b
of DOAL = 8sq. units | e = ﬁ’ then 2 y2 | |
equation of the ellipse is ) 2 b a2 b
2 2 2 2
1) x_+ Y _ 1 2) x_+ Yy _ 32. Thelocus of poles w.r. to x2 + y2 = a2 - b2
16 8 32 16
2 2
2 2 2 2 . = 1:
X of normal chords of the ellipse — + =5 = 1 is
3) — Yy _ 4) _+y_: p a2 b2
64 32 4
a2 2 a2 2
. . .. 1)—+—:4 2)—+—:1
27. Inanellipse the length of major axis is 10 and the ¥2 y %2 y2
distance between thee foci is 8. Then the length
of minor axis is a’ b2 a? 2
1) 5 2) 7 3) 4 4) 6 3)x—2+y—2=2 4)x—2+y—2=6
28.  Anellipse with centre at origin passes through the || 33.  Ifthe polar of the point (-4,1) w.r. to the parabola
po‘in'ts (2,2), (1,4). Then the length of its major y2 — 9x touches the ellipsex2 n 3y2 - 12
SIS then the point of contact is
1 2
)25 )33 b @-3) 2 G- D)
3 4
) 5\5 ) 4\/3. . 3) - 3,1 4) - 2,3)
29. Inanellipse the length of minor axis is equal to the
distance between the foci, the length of latusrectum
1
) e = . ..
is10and Nk Then the length of major axis is
1) 16 2) 18 3) 20 4) 22
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x2 )P D) 3e%- 2 2) 3¢2- 1
34. Cisthecentre oftheellipse —5 + b_2 = 1. 1Ifa
a

3) 3¢+ 2 4) 2% - 1
tangent of this ellipse meets the major and minor || 40.  Thelocus of point of intersection of the two tan-
. 2 b2 gents to the ellipse bzxz + azyz = azbz which
axesat T and trespectively, then ot R make an angle 60° with one another is
1) 4 2) 3 3) 2 4) 1 2, .2 2 ;2%
Ha4lx“+y“-a"->b
. )47+ )
35. Thetangentat P to the ellipse el + 2 = lcuts =3 (b2x2 +a%y?- a2b2)
the major axis in T and PN is the perpeendicular ) ) L
to x axis. If C is the centre of the ellipse then 2) 3 (x ty“-a"-b )
CT.CN =
1) a 2) b 3) b 4) a = 4% + aB? - a’’)
36. The locus of the foot of the perpendicular from
2
the centre of the ellipse x2 + 3y2 = 3 onany 3) 3 (x2 + yz - a2 - bz)
tangent to it is

D (x2 +y2)2 = 5x2 + 7y? = 2(b2x2 + a?y? - azbz)
2

2) (X2+y2)2= 7x2 + 52 4 3(x2+y2_ a2 - bz)

= (b2x2 + a2 azbz)

2Y _ 2
3) (x Ty ) =Xty 41. The sum ofthe eccentric angles of two points of
2 2

2 2Y _ 2 2 X
4) (x Ty ) =Xty the ellipse — T );—2 = 1is 94 (constant) then

a
, , x? n y2 1 the locus of point of intersection of the two tan-

37. Aline touches the ellipse a_2 b_2 = L andthe gents at these points is

1) ay = bxTana 2) ax = byTana

ircle x2 + 12 = ;2. Thenthe sl fth
circle x= + < = = Then the slope m of the 3) ay = bxCota  4) ax = byCota

common tangent is given by ,,, 2 —

2 2
X
. a? - 2 ) P2 bt 42. A tangent to the ellipse a_2+ Jb;_z = 1 cuts the
2 2 2 2
b= -r a -r axes in M and N. Then the least length of MN is
72 4 p2 #2 op? ) a+b 2) a-b
PR N, 3) 4% + b? 4 a? - b
38.  Slope of the common tangent to the ellipse || 43, Tangents are drawn through the points (4, J3 )
2 2 2 2
d Yy X Yy _ . 2 2
7ot g Lt 5 5=l . : :
a“+b- b a a“+b to the ellipse 16 + ry = 1. Thepoints at which
2a 2b a b these tangents touch the ellipse are
=0 22— 37 4) —
b a b a 3\/__ x Q
2 2 (4 2) O — (2 :
D g o 2) )g o

x
39. A tangent to the ellipse — Jb;_2 = | having
a

slope m meets the auxiliary circle in P and Q if 3) @, ())éz g 4) (, )gé ig
angle PCQ is 90° where C is the centre of the ] o
ellipse, then m*=
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44,

45.

46.

47.

The point in the first quadrant of the ellipse

2 2
* + X = 1 atwhichthe tangent makes equal
25 144
angles with the axes is
1449 25 149
D¥ 35 2§13 130
25 14406 25 144

The points on the ellipse x2 + 4y2 = 2 ,where

the tangents are parallel to the line

» (315
16

wglzgg 5 4 CL- D@D
Perpendiculars are drawn from the points

2 2
(0, + ae) onany tangent to Z + ) =

x-2y- 6= 0 are

e

1 then

the sum of their squares is

1) 7p2 2) 942 3) p2 4) 44>

The locus of point of intersection of tangents drawn
2 2

at a,b ontheellipse el + =l = 1 such that

p
b="LE,
315

a -

z,

_
A
w
RO
Sl
[\)
_I_
B~r<
[\S]
Ql-|-|-|©
Il
o

z,

)
e
o
RO
Sl
[\)
_I_
D~r<
[\S)
Ql-|-|-|©
Il
w

i

w
N’
RO
)
[\S)
+
@|&
[\S}
Q-0
Il
\S)

z,

N~
N
RO0
)
[\
_l’_
®|R
[\S]
Ql-|-|-|o
Il
N

48.

49.

50.

51.

52.

53.

The total number of real tangents that can be drawn
3x2+ 502 = 32
25x2 + 9y2 = 450 passing through (3,5) is

1o 2)2 3)3 4)4
The tangents from which of the following points to

to the ellipse and

the ellipse 5x2 + 4y2 = 2()are perependicular

1) (v5,22) 2) (22.1)
3) (V/5,- 1) 4) (v/3.1)
2 2

x
Ifany tangent to the ellipse — T );—2 = 1 makes
a

equal intercepts of length ““7” on the axes then /=

1) g2+ p2 2) \Ja? + b?
2
3) (@ +5%) 4 a+b
2 y2
A normal to —2+ > = 1 meets the axesin L

and M. The perpendiculars to the axes through L
and M intersect at P. Then the equation to the

locus of P is
@+ 1)

2) ax? + bzy2 = (a2 + bz)2

l)ax b22

3) Bx? - ay? = (2 i b2)2

2
4) a*x? + bzy2 = (a2 - bz)
The tangent and the normal to the ellipse
4x° + 9y2

joraxis in Q and R respectively. If QR=4 then the
eccentric angle of P is given by

= 36 atthe point P meets the ma-

2 .
! 2) cos !

cos  —
1) 3
3 1

3) cos™ ! 4) cos

W= |

If the normal at the point 4 on the ellipse

502 + 14y2 = 70 intersect it again at the point
2g then cos g=
1) -3/5 2) -3/4  3)-2/3 4) -3/7
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54.

55.

56.

57.

58.

59.

Thenormalat P (2 cos¢, sin ¢) ofanellipse meets

x -axis at Q and y axis at R. Apoint S is taken on
QP produced such that QR=QS. Ifthe locus of S
is acircle, then its radius is
1) 4 2) 5 3) 6

2 2
Pisapointon the ellipse 6 + ry = landQisits

4) 3

corresponding point on the auxiliary circle. Ifthelocus
of the point of intersection of the normal at P and Oto
the respective curves is circle, then its radius is
1) 5 2) 7 3) 6 4) 8
The maximum distance of any normal to the el-
2 2
lipse —5 T 7 = 1 from the centre is
a
) a+b 2)a-b
3) @+ b 4) g2 >
The radius of the circle passing through the foci of
i x? y2 .
the ellipse E + ? = 1 and having its centre

at (0,3) is

D3 D4 N H V12
If the chord joining the points whose eccentric
angles are ¢ and b ontheellipse

2 2
+y

X
St = 1 meets the major axis at a distance

a
“d” from the centre, then tan £y tan £y

d+ 2a d- 2a
D i 2 4+ 2a

d- a d+a
) d+a Daa
The line Ix + my = 1 meets the ellipse
x yz . . .
a_2+ b_2 = 1 in the points P and Q. The mid
point of chord PQ is

&%l b*m 9 & q? - b'm?9
b éT’T% V¥ k" kB

B2 a*m 9 & b’ - a’m9
3) 7’ 5 YEKk Kk 3

Where f = %% + p’m?

60.

61.

62.

The locus of mid points of normal chords of the

2 y2
elipse—+ — = lis
a b

2) §2° EE
. .2
; L @- 1)
) g2 2 ka JEx
. .2
&, b29a°x2 26
4§77 7T y—zE (a*- bz)
y 7]

The locus of mid points of chords of the ellipse
x2_+}g . ‘
> b_2 = 1 which posses through the foot

of the directrix is

y _€X y i X
_ = — 2 —_ = —
) 2 2 ) 27 e
2 2 2 2
X y i X X y i
3) 3t T T 4 3t T
a b a‘e a b ae

X
—+ JI;—Z = I'whose poles lie on the auxiliary
a
circleis
.2
1) S
§a2 b’ at+ b’

2 2 & )

SN LI e
gaz b a’ - b?

2 2 & )

P A
gaz ’E  d*- b
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63.

64.

65.

66.

67.

68.

1-10:

The length of the chord intercepted by the ellipse

x2+ 2y2 = 4 on the normal at the point

(\/Zl)is
S M6 L 26 16 ol
)5 )5 )5 )5

Length of the chord intercepted by the ellipse
x2+ 4y2 = 16 ontheliney = x+/2 + 2 is
165 16v/6 . 1243 . 1443
) 3 ) 9 ) 5 ) 5

The area of the parallelogram formed by the tan-
gents at the points whose eccentric angles are

g9+ £,q+p,q+ »

5 5 on the ellipse
x2 y2
—t—5=1is
2 b2
1) ab 2) 4ab 3) 3ab 4) 2ab
The eccentric angles of the ends of latusrectum of
2 2
X
theellipse 5+ 75 = Lis
a b
1& b9 . o1& b
T —3 S —
1) Lan gi ok 2) Oin gi ok
_1& bo _1& bo
Cos™ 'gt —3 S —
3) Cos gi ok 4) Sec gi oh

If 4,4 I are the vertices, S,S' are the foci and

7,7" are the feet of the directrices of an ellipse
with centre C then CS,CA,CZ are in

1) AP 2) GP. 3) H.P. 4) A.GP.
Sand S' are the foci of an ellipse whose eccen-

1
tricity is E . Band B' are the ends of minor axis

then gpglplis

1) Parallelogram 2) Rhombus

3) Square 4) Rectangle
KEY
2 1 1 2 3
3 3 2 3

11-20:

21-30:

31-40:

41-50:

51-60:

61-68:

i A NI N S R SNl \S RRVE T (S I\
DN N W= = NN DB W= —
W A W WWWWNoRAR~RRKNABM
N = AN PR PR W=D
N = NN =N RN~ =W

LEVEL-1I1
An ellipse passing through the point (2\/§ , 4)

has its foci at (- 4,1) and (4,1). Then its ec-
centricity is

2 1 1 1
1) 3 2) 3 3) 4 4) 5
The length of subnormal at (4,2) to an ellipse is 3.
Then its eccentricity is

1 1 2 1
Dy D7 N3 4) 3
The length of subtangent corresponding to the point

120
g Seon the ellipse is 16/3. Then the eccen-

tricity is

4 2 1 3
D5 2) 3 3 % 45
The area of the ellipse is 8p sg. units, distance

between the fociis 4./3 ,thene=

D sin 30" 2) sin 45°

3) sin 60° 4) sin 75°

Area of the quadrilateral formed by the ends of
major axis and minor axis is 8+/3 . The distance
between the foci is 4+/2 , then the eccentricity of
the ellipse is

1 1
b7 23
2
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6.  The tangent drawn to the ellipse at the parametric sq. units., then the equation of the ellipse is
point ¢, where 5 = 745, 12 meets the auxilary %2 . y2 _ x2 N y2 _
circle at P and Q and PQ substends a right angle D 20 16 2) 25 16
at the centre of'the ellipse, then eccentricity is

1 1 2 NE 2 2 2 2
DHE 23 ”\E R e R TR

7.  Anellipseis insq*ibed inarectangle and the ang@e 13.  Anarchway is in the form of semi ellipse. The

between the diagonals of the rectangle is major axis of this coincides with the Road level.
length touches the top when it was 10ft. from one

1) cot15° 2) cos45” end of theroad. Then the maximum height of the

3) cot 60° 4) cot 75° f)rcilgvay s %) 12 3) 15 4) 20

8. Abaroflengtrh 20 units moves with its ends on . — ;

. . . .. || 14.  Abridgeisin the shape ofa semi ellipse. Itis 400
two fixed lines which are at right angles. A pointis mis, long and has a maximum height 10mts. At the
marked at a dist. Of 8 units from one end. If'the mi d, dle ﬁoin t. The height of the bridge at r;lpoin ¢
focus of the point is an ellipse, then its eccentricity is distant 80 mts. From one end i

2 4 J5 2 4mts  2)2mts  3)Smts  4)6mits.
1) 3 2) 9 3) 3 4) 5 15. Sisone focus of an ellipse and P is any point on
, , the ellipse. If the maximum and minimum values
9. At t Pontheell th t SS!
some po! nt T on the &t pse, © segrnep of SP are m and n respectively, then the length of
subtends a right angle, then its eccentricity is . ..
semi major axis is
_ Q e < L 1) AM ofm,n 2) GM. of m,n
1)e 7 2) 2 3) HM of m,n 4) AGPofm,n
1 NG 16. If the varible lines [y & - a>+ y = 0 and
3)e = E 4) By [, & + a)+ y = 0 are conjugate lines with re-

10. The circle on SS! as diameter intersects the el- 2 2
lipse in real points then its eccentricity is spect to the ellipse 22 , then the lo-
1) e= 1 2) €< —= cus of their point of intersection is

\/E \/E 2X2 y2 x2 2y2

1 NG D>t s=l ) 5+-5=

3) e > E 4) - a b a b
2
2 2 2 2
11. LetSandS'be the foci of an ellipse. Atany point 3) x_2 + y_2 =2 4) x_2 + y_z =4
Pontheellipseif |SPS I < 900 then the eccen- a b b
.. 17. Tangents are drawn at right angles to the ellipse
tricity
> ! < ! ﬁ + ﬁ = 1. Then the locus of mid points of
1) € NA 2) € NG 2 2 :

1 1 chords of contact is

3 e = — 4 e == — .
) NG ) ) x2+y2_a3cz+y2012
12.  Axes are coordinate axes, S and S' are foci, B 1) . N ga_z b_zg
and B! are the ends of minor axis,
R 10 2., .2 2 2
SBS! = sin 18—2 Area of 151 is20 XTHyt &y
5 SBS'B'1s 2 = §—+ —
> ) a’ + b? > b5
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Il. The centre of the ellipse

4(x—2y+1)" +9(2x+ y+2)" =5 is (-1,0).
Which of the above statement is correct ?

1) Only | 2) Only I
Wyt &2 28 3)Both land Il 4)neitherInor Il
4) a2 - b2 = éa—er b—zg 2. I. The locus of middle points of chords of the ellipse
4x*> +9y* =36 which are parallel to the line
18.  (a,b)isthemid point of a chord of the ellipse y+4x=0is x—=9y=0.
’ 2 II. The locus of middle point of chords of the ellipse
Z_2+ );—2 = 1, then the coordinates of the pole 4x* +9y* =36 which are parallel to the line

9y+x=0isy+4x=0.

of the chord with respect to the ellipse is Which of the above statements is correct?

aa bbo aa bo 1) Only | 2) Only I
DT O YIT 3)Both land Il 4) niether | nor ||
3. I. The tangent at any point ‘P’ on the ellipse
a bo ® a bo 2 yz
3) @l_’l_g 4) é’ 119 —2+b—2=1 meets the tangents at the vertices
a
a’ b? B,B' inLMthen BLB'M = a.
Where ! = —+ —
a b 2 2
19.  The area of the triangle formed by three points on Il. Thentangent atany ' on the ellipse 5+ =1

2 2

) _ ) meets the tangents at the vertices 4, 4' in LM
theellipse —5 T b_2 = 1 whose eccentric angles
a

then 41 A'M = a*.

are a,b and g is Which of the above statements is correct?
1) Only | 2) Only Il
1 2absin§n - b%cosgb- gogcosg’g- ad 3)Both land Il 4) neither | nor I
2 0 2 O 2 0 4, The arrangement of the foollowing ellipse in the as-
cending order of their eccentricities
. . , A3x*+4y* =12
2) 2absin ga_—%smgb _ g%cosgg - a% 5 5
2 o 2 9 2 0 B.9x"+5y =30y =0
Ca- bO . - 00 . - ad C. x=4cosf,y=5sind
3) 2absin V;smg g;sm? a%
2 9 2 9 2 0 D.8x* +9y* =72
b oo T DS - g6 ag- ab 1)AB,C,D 2)D,AC,B
4) E, % 5 9% 5, 3 3)B,CAD 4)D,CBA
5. If §,S' are the foci of the ellipse
KEY 16x* +25y2 =400 and pgp' is the focal chord
1-10: 4 4 1 3 3 where SP = 8, then the arrangement of the values
4 2 3 3 3 of A,B,C,D in the descending order
11-20: 2 4 4 3 1
A.SP+S'P B. S'P
2 2 3 3 "
1 1
C.ss! D. ——+t—=
NEW PATTERN QUESTION BANK Sp SP
1) A,CB,D 2) AB,C,D
1. [.The centre of the ellipse 3) D,B,CA 4) ACD,B

8x” +6y” —16x+12y+13=0is (1,-1).

SR. MATHEMATICS 363 ELLIPSE




Then ordinates of 4 points on the ellipse The correct match for List-I from List-ll is
e y2 A B C D
—+—=1 are 3,1,2. The eccentric 1) 2 1 5 4
16 4 \/_ \/_ 2) 3 5 1 2
angles cooresponding to the points arranged in the 3) 3 5 2 1
increasing order is 4) 2 1 5 3
A \/5 B. \/g CA D.2 10.  Assertion (A): Product of the perpendicular distances
1) DBAC 2) CABD from (iﬁ 0) to the line —COS ¢9+—51n49 lis
3) AB,CD 4) CDAB 3
The arrangement of the ellipse in ascending order of 0.
their eccentricities when |SBS' is given, Where Reason (R): Given line is tangent to the ellipse
2 2
1 foci &Bi f the mi i
S & S' are foci & B is one end of the minor axis EJF%_ and (+\/» O) are its foci
A.|SBS' =20° B.|SBS' = 60°
1 o : o 1) Both Aand R are true and R is the coorect
C.ISBS =30 D.|SBS =90 explanation of A
1) AC,B,D 2) DB,.CA 2) Both Aand R are true but R is not the correct
3) B,D,CA 4) ACDB explanation of A
Observe the following lists 3) Aistrue but R is false
In List-I there are ellipses and in List -Il their foci are 4) Ais false but R is true
given
List -l List -l 11.  Assertion (A) : If a, [ are the eccentric angles of
2 2 the extremities of a focal chord of an ellipse of ec-
A X o 1.(0,25) centricity ‘e’ then
16 12 ’ B B
a— . (a+
2 2 coSs =esin
r LY ( 2 j ( 2 j
B. —+— 2. (+2,0)
1136 Reason (R): The equation of the chord joining two
2 2 . . .
X oints with eccentric angles ¢ and on the el-
c. =+ =1 3. (0.45) g’ ? g
7 16 52 yz
2 2 lipse is — +=5=1L(a >b)is
Xy a b
D. —+=—=1 4.(0,43)
2 4 X [a+ﬂ) y . [aﬂrﬂj [a—ﬂ]
—cos| —— | +=sin| —— | =cos| ——
5. (i\E, 0) a 2 )b 2 2
The correct match for List-1 from List-ll is 1) Both Aand R are true and R is the correct
A B C D explanation of A
1) 2 1 o 4 2) Both Aand R are true but R is not coorect
2) S 4 1 2 explanation of A
3) 3 ! 4 5 3) Ais true but R is fal
4) 5 1 4 5 ) s true bu |§ alse.
Observe the following lists 4) Ais false but R is true
In List-1 there are ellipse and in list-1l their length of || 12.  Assertion (A): The point (5,-2) lies outside the el-
Latusrectum are given . 2 2
List-l List-Il lipse 6x” +7y° =12.
( x_2)2 ( y_3)2 Reason ( R): If the point (x,,),) lie outside the
A. + =1 1.2
36 11 elipse S=0then S, >0
(x + 1)2 (y + 1)2 1) Both A apd R are true and R is the correct
B. + =1 2.18/5 explanation of A
16 25 2) Both Aand R are true but R is not coorect
(x—2y+1)2 (2x+y+2)2 explanation of A
C. 9 . =1 3.11/3 3) Ais true but R is false
) 4) Ais false but R is true.
D. x=3cosf,y=5sind 4.1
5.32/5
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13. Observe the following lists for the ellipse 1) Both Aand R are true but R is not the correct
162 +9y2 —144 explanation of A
. . 2) Both Aand R are true and R is the correct
List-l List-ll ,
explanation of A
A. Eccentricity (O,i\/_) 3) Ais true but R is false
16 4) Ais false but R is True.
B. Foci 9 y= T 16.  Assertion (A): Equation of the normal to the ellipse
x2 yz _1 P[ZJ .
C. Latus rectum 3.(i\/7,0) 2_5"'? =1at 4) '8 5x—3y—8\/§ =0
\/7 Reason (R): Equation of the normal to the ellipse
D. Equation of 4, — 2 2
X
4 —2+y—=1 at P(x,,y,) is
directrieces a b
16 2 2
5 x:iﬁ ax_by 2_b2
X N
2 1) Both Aand R are true but R is not the correct
6. 2 explanation of A
The correct match for List-1 from List-Il is 2) BothAand R are true and R is the correct
A B C D explanation of A
1) 4 5 1 6 3) Ais true but R is false
2) 4 1 6 2 4) Ais false but R is True
3) 4 3 6 5 . .
4) 4 1 3 5 17.  Assertion (A): If [x+my+n =0 and
14. For the ellipse 4x” +5y* = 20, observe the L,x +m,y + n, = 0 are conjugate lines with respect
following lists 2 yz
List-l List-ll to _+b_2 1 then aZlez +b2mlm2 =nn,
A. Equation of 1.4x+5y =20 a
auxiliary circle Reason (R): The lines 2x+y+1=0 and
B. Equation of 2.x°+y* =5 x—3y—6=0 are conjugate lines with respect to
director circle ) )
. X )
C. Equation of 3. y—x+9=0 —+—=1
9 8
tangent at (1,1)
, , 1) Both Aand R are true but R is not the correct
D. Equationoftangent 4. x"+ y° =9 explanation of A
with slope 1 2) Both Aand R are true and R is the correct expla
5 5x+4y=20 nation of A
3) Ais true but R false
6.y=x+3 4) Aisfalse butRis T
The correct match for List-1 from List-Il is IS 1a'se bu N ru'e. . .
A B C D 18.  Arrange the following ellipses in the ascending or-
1) 5 4 1 6 der of their lenghts of major axis>
2) 4 2 6 5 Al xX*+2y" —4x+12y+14=0
3) 4 3 1 6
4) 4 2 1 3 (x_l)z (y_1)2
15.  Assertion (A): In an ellipse the distance between B: + =1
the foci is 6 and length of minor axis is 8. 9 16
3 C: 4x* +9y% =1
Then its eccentricity is — .
5 D: x=3+6c0s0,y=5+7sin0
Reason (R): The distance between the foci of the 1) C,A,B,D 2) C,AD,B
ellipse x=5cosd,y=4sinf is 6 3) AB,CD 4) CDAB
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19.  A: Pole of the line 21x -6y =12 with respect to C: 4x* +9y> —24x+36y-72=0
the elli 2 2 =
eellipse 3x” +4y° =12 | (x—2)2 (y+3)2_1
B: The positive vertex of x* +3y* =12 > 9 i 4
1) AB,CD 2) D,C,BA
(=27, (+3) ) )
C: Centre of the ellipse + =1 3) AB,D,C 4) AD,C,B
25 23.  Which of the following statements is correct.
D: End point of Latus rectum of the ellipse I.Equation of the director circle with respect to the
2y ' ellipse 16x° +25y” = 400 is
—+=—=1. (Inthe first quadrant)
16 9 x? +y2 =41
Write the points of the above statements in the Il. Equation of the tangent at (3,2) on the ellipse
decending order of their abscissae. 5 5 .
1) AB,D,C 2) AD,B,C x"+4y” =25is 3x+8y—-25=0
3) ACDB 4) B,C,D,A 1) Only | 2) Only I
20. Indicate which of the following statements are true 3)Both I and II 4) Neither [ nor Il
or false with ‘T’ or ‘F’ in the order of the given state- ) . .
ments 24. . Equation of the ellipse whose foci (iS,O) and
A: x+2y—5=0 is the tangent of PR
ecentricity — is —+=—==1
R Y8 %64 39
?Jr 4 1 Il. The ecentricity of the ellipse
B: x+ y+2 =0 is the normal to the ellipse x_2+y_2:1 is S
25 417 =8 16 25 3
Y= Which of the above statement is correct.
C: If the normal at one end of the Latus rectum of 1) Only | 2) Only Il
the ellipse passes through one end of the mi y .y
. P 3) Both land Il 4) Neither I nor I
nor axis then ¢* + ¢* =1 25.  Which of the following statement is correct:
D: x+ y—1=0 is the polar of (9,5) with re- I If xcosa+ ysina = P is the tangent with re-
t to st llipse th
spect to 5x +9y2 45 spect to standard ellipse then
1) TEFT 2) TTT,T P=+da*cos’ a—b’sin’ &
3) TFTF 4) TFTT Il. The point of contact of the tangent line
21.  Arrange the ecentricities of the following ellipse in 4x+y—T=0 with the ellipse x> +3y° =3 is
the ascending order.
oy . (E,lj
A: —2+b—2 =1 in which whose Latus rectum is 7 7
a
half of its major axis. 1) Only 2) Only i
B: In the ellipse distance between the foci is equal 3) Bothland I 4) Neither I nor Il
to the distance between a focus and one end
of minor axis
C: In the ellipse, whose maijor axis is double the Key
minor axis 1.3 21 3.1 4.2 5.1
D: In an ellipse, distance between the foci 6 and 6.2 7.1 84 9.2 10.1
the length of minor axis is 8. 12}; 1?1 122 131 ;gl
1) BADC 2) BDAC 21.2 221 233 241 252
3) BCAD 4) ABCD | PREVIOUS EAMCET QUESTIONS
22.  Write the centres of the ellipse in the decending
order of ordinates. 2005
A: 6(x + 2)2 + 9(y - 3)2 =18 In this year questions were not asked in this lesson.
2 2
x+y-2 x—
o xty=2 (=) _
9 16
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2004 1997
The eccentricity of the conic
36x° +144y* —36x-96y—119=0 is 10.  The eccentricity of the ellipse 9x* +16)” =144
is
NE) 1 NE) 1
N— 2) 3)—— 49775 4 2 7 7
2 2 4 NG N 2= 3 V7 4 V7
J7 J7 4 3
2003 11.  An ellipse has the co ordinate axes as its axes.
In this year questions were not asked in this lesson. One of its foci is at (4,0) and its eccentricity is
2002 4/ 5. Then the equation of the ellipse is
The pole of the straight line x+4y=4 with respect ) ) ) )
to the ellipse x? + 4y = 4 is 1)x_+y_:1 z)x_+y_:1
1)(1,4) 2)(4,1) 3)(4,4) 4)(1,1) 25 9 9 25
If e and e are the eccentricities of the ellipse 5x2+9y? , , , ,
= 45 and the hyperbola 5x3-4y? = 45 respectivel X X
1 P y P y 3)—+y—:25 4)—+y—=25
thene. e 5 4 4 5
19 2)5 3)4 4)1
) 5 12.  Equation of the line conjugate to 3x+8y —24 =0
- . XY 4.
The eccentricity of the ellipse ———+ T Lis with the respect to the ellipse 9x°* +16)° =144 is
1) 3x—4y+2=0 2)4x-3y+1=0
2000
The eccentricity of the ellipse 5x2+9y?= 1 is 1996 - RE - EXAM
D) 3 4 1 13.  The eccentricity of the ellipse 9x* + Syz -30y=0
= 2) — 3) - 4) — is
3 4 5 2 1)1/3 2)2/3 3)3/4 4112
The product of the perpendiculars from the foci on
2 2 14.  The length of the major axis of the ellipse is three
any tangent to the ellipse x_2+y_2 =1is times the length of the minor axis, then its eccen-
a b tricity is
1)a a2 32 4) g2 p 1 1 1 2\2
. 1) = 2) 715 3) = 4) ——
The curve represented by x = 2(cost+sint) and 3 \/5 \/5 3
y =5(cost-sint) is
1) acircle 2) a parabola 15.  The number of normals that can be drawn from a
3) an ellipse 4) hyperbola point to the ellipse is
1999 1)1 2)2 3)3 4)4
a
The pole of the line X = — with respect to the ellipse 1996
€ 16. The equation of the Ellipse with one of the foci at
2 2 (4, 0) and eccentricity 4/5 is
ai + L lis 2 2 2 2
2 2 X X
a b 1)_+y_:] 2)_+y_:]
25 9 9 25
a -a
1) (_aoj 2) (_aoj e 2 e 2
€ ¢ 3+ =1 H+2 =1
3) (ae,0) 4) (~ae,0) o o e
17. A circle is described with minor axis of the ellipse
as diametre. If the foci lie on the circle, then the
1998 eccentricty of the ellipse is
The eccentricity of the ellipse 9x?+4y2=36 is y P
1 1 1 1
5 3 3 5 1. 77 2.7 % 3.7 = 4.7 1=
1) \ﬁ 2) \ﬁ 3) 3 4) s V3 J2 J7 J5
3 5 5 3
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1995
18.  If the polar with respect to y? = 4ax touches the 1991
26. The length of the latusrectum of an ellipse is equal
x2 yz to one-half of its minor axis. Then the eccentricity
elipse—5 +~-7 =1, then the locus of its pole is of the ellipse is
“ 7 sz 1 1
3 2
1) — 2)— 3) = 4) 7=
{ —Lzl 2.2 2.2 ) 2 ) 3 ) \/5 ) \/5
1)02 42a2/ﬁ2 2)0!)6 +ﬂy =1
(4a ) 27.  Thelocus of the point of intersection of the perpendicular
2 2
3) £+y—2=1 4) fx*+a’xt =1 tangents to the ellipse x_2+y_2 =lis
o @/ p) - a b
19.  The locus of mid-point of a focal chord of the el- 1) x° +y2 — a1 p? 2) x> +y2 — g’ _p?
2 2
Iipse—2+b—2=1 is )x*+y' =a’ 4 x> +y* =b
a
x oy ex x* Y ex 1990
1) _2+b_2 =— 2) P 28.  If the length of the major axis of an ellipse is three
a a a a times the length of its minor axis, then its eccentric-
3)x2+y2=a2+b2 4)x2+y2=a2—b2 ity is
2 2 1 1 272
4 . Xy - -
20. If =+==+2 touches the ellipse —5+>5 =1 1)1/3 2 3 4H—=
0 - ouches eelpsea2 E ) )\/5 )\/5 )3
then the eccentric angle @ of the point of contact is || 29.  The latusrectum of an ellipse is equal to one-half of
equal to its minor axis. Then the eccentricity of the ellipse is
0 0 0 0
1) 0 2) 90 3)45 4)60 1)£ 2)£ 3)i 4)i
1994 5 2 V3 J5
21.  The centre of the ellipse
2 2 1989
r+y-2)" =y _, is 30. The condition that the chord of the el-
9 16 5 5
X
10,00 2)(1,1) 3 (1,0 4 (01) lipse - +25- = 1 whose middle point s (x., y,), sub-
22.  For an ellipse the distance between its foci is 6 and a b
its minor axis is 8, then its eccentricity is tends a right angle at the centre of the ellipse is
1) 4/5 2) L 3) 35  4)112 2oy (1 1N Y
v32 e
a a a
1993 s
23, Pole ofthe line 2x+ 3y + 4 = 0 with respect to the , Xoon (Lo 13X
) ) ) at b a b )N\a b
X ) :
elipse—+—=1is
2 4 2 2 2 2)?
ooy (1 LY X
1) (-1,-3) 2)(3,-1) 3)(3,1) 4)(3,-1) ) i +b—4— ?‘F? P
1992
24. SandT are the foci of an ellipse and B is an end of 2 y2 1 1 2 yz 2
the minor axis. If STB is an equilateral triangle then ) St =5 | S5
eis a b a b a b
1)1/4 2)1/3 3)1/2 4)2/3
25. Tangents are drawn through the point (4, \/5) to 1988
31. The curve with parametric equations
2 2
¥ _ . _ o .
the ellipse —+y— =1, the points at which these x =3(cost+sint)and y =4(cost—sin?) is
16 9 1) An Ellipse 2)AParabola
tangents touch the ellipse are 3) Hyperbola 4) Circle
1)(4,0)  2)(0,4) 3)(-4,0) 4) (0,-4)
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32. A conic passing through origin has its foci at
(5, 12) and (24, 7). Then its eccentricity is (12 1 NG
1) Tan T 2) Tan E
) 386 2 386 3 386 5 386 5
38 39 47 51
(12 a5
3) Tan | — 4) Tan | —
1987 5 12
x2 y2
33.IfPisapointon theelipse  +4 =1(a>b) and MNCRE 1990
a
its foci are S and S', then SP+S'P= 37.  Thedistance of a point on the ellipse x* +3y° =6
1)2a 2)2b 3)a 4)b from the centre is 2 units. Then the eccentric angle
of the point is
KEY
T 3z 117z 137
M) 2)4 3)4 4)3 5)1 1) — 2) — 3) — 4 —
6)3 7)3 8)3 9)4 10)3 4 5 4 4
M1 12)2  13)2 14)4  15)4
16) 1 17)2 18) 1 19)1 20)3 BITS RANCHI 1997
212 22)3  23)1  24)3  25)1
26) 1 27)1 28)4 29)2 30)1 38. If the line containing a focal chord of the ellipse
31)1  32)1  33)1 .
X
—2+b—2 =1 intersects the auxilary circleinQ and
a
PREVIOUS QUESTIONS FROM Q' then SQ . SQ'=
DIFFERENT ENTRANCE TESTS 1) 42 2) p2 3) 4 4) p*
T 1994 MNREC 1997
2 2
b
34. Let‘P’ beavariable pointonthe eIIipse—2+z—2=1 39. The locus of poles with respect to the ellipse
a
with foci F, and F,. A'is the area of the triangle XY | ot e tanaent to the awxilan cird
PF,F,, then the maximum value of Ais a b —* ofany fangent o the auxilary circle
1) bAla® —b? 2) pAla® +b 2oy
is the curve —+=—=—, then [ is
3) ara® +b* 4) aNa® -b* a bk
1) a? 2) p? 3) a* 4) p*
IIT 1998
34.(AYIf P(x,y) ,F(3,0),F,(-3,0) and KARNATAKA CET-2002
5 5 40. Which of the statements in the following is false
16x” +25y” =400, then PF + PF, = with respect to the conic
ROORKEE 1970 4
35.  The points of intersection of the line 2x + y = 3 and 1) Length of the latusrectum is B
the ellipse 4x” +y* =5 are 2) asymptotes intersect at right angles
1) 1’2 ,(1,1); 2) 1’2 ,(=L1); 3) The eccentricity of the conic is %
2 2 3
4) centre of the conic is (2,-1)
-1 -1
3) (7,2}(—1,1), 4) (752}(1’ D WEST BENGAL JEE-2002
41. Isthe point (5,-2) w.rto the ellipse 6x> +7y2 =12
MNREC 1984 lying
36. The angle between the pair of tangents drawn from 1) inside 2) outside
the point (1, 2) to the ellipse 3x* +2)° =5 is 3) on the ellipse 4) on the hyperbola
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NDA-2002 49.  If the major axis of an ellipse is thrice the minor
axis, then its eccentricity is equal to
42, The equation of the ellipse with foci at (+5,0) and yised
36 1) 1 2) L 3) L 4) 2\/5
x= — asone directrix is 3 3 V2 3
2 2 2 2
1) x_+y_:1 2) — y_:1 IIT SCREENING TEST -1999
3 5 36 11
) e . 3?2 . N e y2 ~ 50.  On the ellipse 4x*> +9y* =1, the points at which
36 9 11 36 the tangents are parallal to the line 8x =9y are
PUNJAB COMMON ENTRENCE EXAM-2001 1 21 21 3 =) (23
43. The eccentricity of the ellipse satisfying the condi- ) 5’5 2) 5 5 )5 5° 5 4) 5 5
tions SP + S'P =8, CP =2 and S,S' are the foci
and P is extreme point of the minor axis, is AIEEE -2004
1 \/g 2 1 3 1 4 1 51. Th tricity of Mli ith it tre at ori
— - = - . e eccentricity of an ellipse, with its centre at ori-
RN I AN e ecceniriclly of an elipse, wih 1
gin, is 1/2. If one of the directrices is x =4, then
NDA-2001 the equation of the ellipse is
2 y2 1)3x2+4y2=1 2)4x2+3y2=1
44.  The eccentricity of the ellipse EJr? =lis 3)4x? +3y2 ~12 4) 3x2 +4y2 ~12
1)1 2 9 3) 57 4 ﬁ Eamcet-2007
16 16 2 4 52. The value of ‘k’ if (1,2), (k, -1) are conjugate
points with respect to the ellipse 2x* +3y* = 6 is
IIT KOLKATA-2001 E-2007
45.  The product of the perpendiculars from the two foci 1)2 2)4 3)6 4)8
x2 yZ
of the ellipse ?—’_E =1 on the tangent at KEY
any point on the ellipse is 34) 1 34(A) 3 35) 1 36) 1
1)8 2)16 3)12 4)9 37) 1 38)2 39) 1 40)2
41)2 42)2 43)1 44)4
JAMIA MILIA ENTERENCE EXAM-2001 45) 4 46)2 47)4 48)3
46. When the eccentricity tends to zero, then the equa- 49)4 50) 2 51)4 52)3
tion of ellipse becomes
1) a parabola 2) a circle
3) an ellipse 4) a hyperbola
KERALA.PET-2001
47. The sum of the distances of any point on the ellipse
3x” +4y* =24 from its foci is
18/2 28 3A16v2 442
48. If ¢ and e, are the eccentricities of two conics with
e’ +e,’ =3, then the conics are
1) ellipse 2) parabola
3) hyperbola 4) circle
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