Chapter - Conic Sections

3
=
. ! 5 6. given by ® +(3—1)*= 1, another circle C touches
;o1 MOQs with One Correct Answer ite 1ally and also the x-axis, then the locus of its centre
Consider a triangle A whose two sides lie on the x-axis and 15 _ [2005S]
theline x + y+ 1 = 0. Ifthe orthocenter of Ais (1, 1), then the ) x5 ¥)ix =4y} U {(x,y): y<0}
equation of the circle passing through the vertices of the 0) x5 )+ -1y =4}u {(x,y):y<0}
" Iy v}y vt =01 1 [
triangle A is [Adv. 2021] i e ll(()b”i} i
: __2 i _:_3"? = 7 __:_ _‘_1_'_____-.___0 ] X, v Z.\'T: Vi ,¥):y<0} ;
(a) ‘_1 } - R < . (®) ‘_3 Y > ‘_ 3'1_' 7. Ifone ofthe diameters of the circle x2 +y —2x—6y+6=0
(8 P Z'II._ 1=0 (d]l e i -V'Oj is a chord to the circle with centre (2, 1), then the radius of
Aline y=mx + | intersecirs the circle (x 3+ (y+2)-=25 the circle is [2004S]
at the points P and Q. If the midpoint of the line segment @ 3 ® V3 (© 3 @ 2
PQ has x-coordinate —= , then which one of the fol lowing 8. Tjhc. centre of urcle}n)bcrl bed in square formed by the lines
: 5 x*—8x+12=0andy? - 14y +45=0, s [20035]
options is correct ? [Adyv. 2019] @ 4.7 ® (7.4 (¢) (9,4) (d) 4.9
(@) 2<m<4 (b) 3<m<-1] 9 Ifthe tangent at the point P on the circle x2 +32+6x+ 6y =
(¢c) 4<m<6 (d) 6<m<8 2 meets a straight line 5x 2y +6=0at a point O on the
The common tangents to the circle x2 + 32 = 2 and the y -axis, then the length of PQis [2002S]
pj'ﬂ_'ubolla‘r =8x Fough the circle ;1llt]1.e pU_l:l[:«' P..(_J .i"ld“hc‘ (@) 4 ®) 245 © 5 @ 345
parabola at the points R, §. Then the area of the quadrilateral _ : iR e 7 ,
PORS i [Adv. 2014] 10. Let PQand RS be tangents at the extremities of the diameter
@ 3 “ ®) 6 © 9 @ I-'? PR of a circle of radius . IFPSand RO intersect at a point
e / . = : X on the circumference of the circle, then 27 equals
The circle passing through the point (— 1, 0) and touching [20015]
the y-axis at (0, 2) also passes through the point. [2011] 3
3 ) B @) JPORS (b) (PQ+RS)2
(@) [—gsﬂl (b) L-;-EJ MR e
£ bt (©) 2PORSAPO+RS)  (d) \/(PO*+RS?)/2
PR 1. Let 4B be a chord of the circle x2 +y? = r* subtending a
© |{ ~5°3) (d) (-4,0) right angle at the centre. Then the locus of the centroid of
= ! ! ; the triangle P4B as P moves on the circle is [20018S]
Tangents drawn from the point P(1, 8) to the circle (a) aparabola (b) acircle
xE Yy —6x-4y-11=0 (¢) anellipse (d) apairof straight lines
touch the circle at the points 4 and B. The equation ofthe 12, [fthe circles x2+ V+2x+2ky+6=0,x +32+2ky+ k=0

Topic-1: Circles

circumecircle of the triangle PAB is
(@) x*+3?+4x-6y+19=0

(b) x2+)2—4x- 10y+19=0

(€) X¥*+)2—2x+6y-29=0

(d) x> +)?—6x—4y+19=0

[2009]

intersect orthogonally, then £ is [2000S]
3 . & - 3
(a) 2 or —E (b} -2 01 —E
3
Y op— D
(c) Z2or 5 (d) Z0r =
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22.

23.

The triangle POR is inscribed in the circle x>+ y?=25. If O
and R have co-ordinates (3,4) and (-4, 3) respectively, then

ZQPR is equal to [2000S]

Tt n T T
G el (D
If two distinet chords, drawn from the point (p, ¢) on the
circle x* + )2 = px + qy =0 (where pg # 0) are bisected by
the x —axis, then [1999 - 2 Marks]
@ p’=¢ (b) p?=8g’
(© PP<8g? @) p*> 8¢
The angle between a pair of tangents drawn from a point P
tothe circlex?+y? +4x—6y + 9sin® a+ 13 cos? o= 0 is 2c.
The equation of the locus of the point P is
(@) X2+ +dx—6y+4=0 [1996 - 1 Mark]
(b) X2+3*+4x—6y—-9=0
(© ¥+)2+4x—6y-4=0
(d) X2 +12+4x-6y+9=0
The circles x>+ % — 10x + 16 =0 and x* + y* = ° intersect
each other in two distinct points if [1994]
(@ r<2 (b) r>8 (¢) 2<r<8 (d) 2<r<8
The locus of the centre of a circle, which touches extemally
the circle x* + 32 — 6x — 6y + 14 = 0 and also touches the
y-axis, is given by the equation: [1993 - 1 Marks]
(8 x*—6x—10y+14=0 (b) x> —10x—6y+14=0
©) ¥—6x—10y+14=0 (d) »*-10x—6y+14=0
The centre of a circle passing through the points (0, 0),
(1, 0) and touching the circle x>+ > =9 is

[1992 - 2 Marks]

3 1 1 3) (1 1) s |
8 |=— -=| © |==] @ |=.-22
{)[Zz]ﬂ)}[22;{'!\22;{}l2 |
\ V)
Thelines 2x— 3y =15 and 3x— 4y =7 are diameters of a circle
of area 154 sq. units. Then the equation of this circle is
[1989 - 2 Marks]
(@) x*+)*+2x—2y=62 (b) x>+)7+2x—2y=47
(€) x¥*+3?—2x+2y=47 (d) ¥*+)?-2x+2y=62
If the two circles (x— 1)+ (y—3)*= 2 and
x%43*—8x+ 2y + 8 =0 intersect in two distinct points, then
[1989 - 2 Marks]
(a) 2<r<8(b) r<2 (c) =2 (d) r>2
If a circle passes through the point (@, b) and cuts the
circle x* + y? = k? orthogonally, then the equation of the
locus of its centre is [1988 - 2 Marks]

@) 2ax+2by—(a*+b*+k*)=0
(b) 2ax+2by—(a* -b> +k*)=0
(c) x2+y2—3ax—4by+(a2+bz—k2)=0

@ x*+y*—2ar-3by+(a® -b>—k*)=0

The locus of the mid-point of a chord of the circle

x%+y? =4 which subtends a right angle at the origin is
[1984 -2 Marks]

(@) x+y=2 (b) K2 +y2=1

(€ ¥+y*=2 (d) x+y=1

The equation of the circle passin% through (1, 1) and the

points of intersection of x? + y* + 13x — 3y = 0 and

202+ 22 +4x =Ty-25=0is [1983- 1 Mark]

(@) 4x*+4y*—30x—10y-25=0

(b) 4x2+ 42 +30x— 13y—25=0

(c) 4x2+4?% —17x—10y+25=0

(d) none of these

24.

25.

27.

28.

29.

30.

© (1,-2+2)

LA AT A

Two circles x> + y*> = 6 and x* + 3* — 6x + 8 = 0 are given.
Then the equation of the circle through their points of
intersection and the point (1. 1) is [1980]
(@) ¥*+y?—6x+4=0 (b) ¥*+3*-3x+1=0

(¢) x*+)*—4y+2=0 (d) none of these

A square is inscribed in the circle x* + 3 = 2x + 4y + 3 =0,
[ts sides are parallel to the coordinate axes. The one vertex
of the square is [1980]

@ (1+2,-2)

(b) (I" J’E$_2)

(d) none of these

3 be the vertices of a regular octagon
that lie on a circle of radius 2. Let P be a point on the circle
and let PA, denote the distance between the points P and
A fori1= 1,2....8. If P varies over the circle, then the
maximum value of the product PA,. PA, ..... PA,, is
[Adv. 2023]
Let C, bethecircle of radius 1 with center at the origin. Let
C, be the circle of radius r with center at the point
A=(4.1).where | <r<3. Twodistinct common tangents
PQand ST of C, and C, are drawn. The tangent PQ touches
C,atPand C, at Q. The tangent ST touches C, at Sand C,
at T. Mid points of the line segments PQ and ST are joined
to form a line which meets the x-axis at a point B . IfAB

= /5. then the value of 1 is [Adv. 2023]

Let Gbeacircle ofradius R > 0. Let G], Gz,...ane ncircles
of equal radius r > 0. Suppose each of the # circles G,
Gz-Gza ..... G touches the circle G externally. Also, for
i=1,2,...n —1, thecircle G, touches G, _, externally, and
G, touches G, externally. Then, which of the following
statements is/are TRUE ? [Adv. 2022]

@ Ifn=4,then (V2-1)r <R
(b) Ifn=>5,thenr<R

(©) 1fn=8,then (V2-1)r<R

@ Ifn=12,then v2(\3+1)r>R

Let Obethecentreofmecirclexz-‘rﬁ:rz,wherer>—?.

Suppose PQ is a chord of this circle and the equation of
the line passing through P and Q is 2x+4y = 5. If the centre
of the circumcircle of the triangle OPQ lies on the line
x + 2y =4, then the value of r is [Ady. 2020]

Let the point B be the reflection of the point 4(2,3) with respect
tothelineBr— 6y —23=0. Let I, and T be circles of radii 2
and 1 with centers A and B respectively. Let 7be a common
tangent to thecircles I' , and I 5 such that both the circles are
on the same side of T, IfC is the point of intersection of T"and
the line passing through 4 and B, then the length of the line
segment AC is i [Adv. 2019]
For how many values of p, the circle x> + y* +2x +4y—p=0
and the coordinate axes have exactly three common
points? [Adv.2017]




32.

33.
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34.

35.

36.

37.

38.

39.

40,

41,

The straight line 2x — 3y = 1 divides the circular region
x? +y? < 6 into two parts.

[1 i] (53)(1 _l] (1 l}“
i£s= (> \zaa a3 | then the number of
points (s) in S lying inside the smaller part is [2011)
The centres of two circles C, and C, each of unit radius
are at a distance of 6 units from each other. Let P be the mid
point of the line segement joining the centres of C, and C,
and Cbe a circle touching circles C, and C, externally. Ifa
common tangent to C, and C passing through P is also a

common tangent to C, and C, then the radius of the circle
Cis [2009]

Let ABC be the triangle with AB =1, AC=3 and ZBAC=
i
7

also touches internally the circumcircle of the triangle
ABC, then the value of r is [Adv. 2022]

Ifa circle of radius > 0 touches the sides 4B, AC and

The chords of contact of the pair of tangents drawn from
each point on the line 2x+y =4 to circle x*+)? = 1 pass
through the point ..................... [1997 - 2 Marks]
For each natural number £, let C, denote the circle with
radius k centimetres and centre at the origin. On the circle
C,, a-particle moves & centimetres in the counter-clockwise
direction. After completing its motion on C 1 the particle
moves to C,_, in the radial direction. The motion of the
particle continues in this manner. The particle starts at
(1, 0). If the particle crosses the positive direction of the
x-axis for the first time on the circle Cothenn=.......ccme
[1997 - 2 Marks]
The intercept on the line y = x by the circle x2+? - 2x=0
is AB. Equation of the circle with 4B as a diameter is
..................... [1996 - 1 Mark]
The equation of the locus of the mid-points of a chord of
the circle 4x* + 437 — 12x + 4y + 1 =0 that subtend an angle
of 2¢/3 atitscentreis...........ccc.......  [1993 - 2 Marks]
If a circle passes through the points of intersection
of the coordinate axes with the lines ) x — y+1=0and
x—2y+3=0,thenthevalueof } = .....cooo........
[1991 - 2 Marks]

The area of the triangle formed by the positive x-axis and
the normal and the tangent to the circle x* + y2 = 4 at

(435 B it [1989 - 2 Marks]

Ifthe circle C, : x* + 3 = 16 intersects another circle C, of
radius 5 in such a manner that common chord is of maximum
length and has a slope equal to 3/4, then the coordinates
ofthe centre of C, are...................... [1988 - 2 Marks]

42.

43.

44

45.

46.

47,

49.

A43

The area of the triangle formed by the tangents from the
point (4, 3) to the the circle x? + y?= 9 and the line joining
their points of contact is .............ce....  [1987 - 2 Marks]
From the point 4(0, 3) on the circle x2+ 4x + (y—3)*=0,a
chord 4B is drawn and extended to a point M such that
AM=24B. The equation of the locus of Mis ..................
[1986 - 2 Marks]
The equation of the line passing through the points of
intersection of the circles 3x2 + 33— 2x + 12y — 9= 0 and
X+ +ec+ 2 15=0is.... o " [1986 - 2 Marks]
From the origin chords are drawn to the circle (x — 1)% + 2
= 1. The equation of the locus of the mid-points of these
chordsis ......ocooeveee.n. [1985 - 2 Marks]
Let x?+3% - 4x—2y— 11 =0 bea circle. A pair of tangents
from the point (4, 5) with a pair of radii form a quadrilateral
OFaren i [1985 - 2 Marks]
Thelines 3x—4y+4 =0 and 6x—8y—7=0 are tangents to
the same circle. The radius of this circleis......................
[1984 - 2 Marks]
The points of intersection of the line 4x — 3y — 10 =0 and
thecirclex? +y?—2x+4y-20=0are.................... and
[1983 - 2 Marks]
If 4 and B are points in the plane such that PA/PB = k
(constant) for all P on a given circle, then the value of k
cannot be equal to [1982 - 2 Marks]

52.

53.

The line x + 3y =0 is a diameter of the circle

x> 43 —6x+2y=0. [1989 - 1 Mark]
No tangent can be drawn from the point (5/2, 1) to the

circumcircle of the triangle with vertices (1,+/3) (1,-+/3),
33). [1985 - 1 Mark]

For any complex number w= ¢ + id, let arg (w) € (—m, 7],
wherei= /"1 .Letaand B be real numbers such that for

Z+(1] Y

all complex numbers z= x + iy satisfying arg[ " =—
z

3’

the ordered pair (x, ) lies on the circle x> + 32 + 5x — 3y +

4=0.

Then which of the following statements is (are) TRUE?
[Adv. 2021]

@ a=-1 (b) ap=4

) ap=-4 (d p=4

Let RS be the diameter of the circle x +y? = 1, where S is

the point (1, 0). Let P be a variable point (other than R and

S)on the circle and tangents to the circle at S and P meet at

the point Q. The normal to the circle at P intersects a line

drawn through Q parallel to RS at point E. Then the locus

of E passes through the point(s) [Adv. 2016]




Ad4
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54. Acircle S passes through the point (0, 1) and is orthogonal

to the circles (x— 1)>+y? = 16 and x*> + y2= 1. Then
[Adv.2014]

(a) radiusofSis8& (b) radiusofSis7

(c) centreof Sis(~7,1) (d) centreof Sis(—8.1)

Circle(s) touching x-axis at a distance 3 from the origin and

(@) [%’UL‘E)

§5.

having an intercept of length 2 J7 on y-axis is (are)
[Adv. 2013]

@ x*+)?—6x+8y+9=0

b) x2+)2—6x+7y+9=0

(©) x*2+y2—6x—-8y+9=0

(@ x2+)2—6x—Ty+9=0
56. The number of common tangents to the circles x* + 12 =4
and x2+ y?— 6x — 8y =24 is [1998 - 2 Marks]
@0 (! © 3 d 4
The equations of the tangents drawn from the origin to the
circlex* +y?—2rx — 2hy+ h*=0,are  [1988-2 Marks]
(a) x=0 (b) y=0
(c) (_h3 —rPx—2rhy=0 (d) (F>~r)x+2rhy=0

5 Let the straight line 3= 2x touch a circle with center (0, o),
@ >0, and radius rat a point 4,. Let B, be the point on the
circle such that the line segmem A B, is a diameter of the
circle. Let a+r =5++/5 .

Match each entry in List-I to the correct entry in List-IT.

57.

List-I List-11
(P) o equals 1 2,4
(Q) requals @ s
(R)A, equals 3 26)
(S) B, equals 4 5

6 249

The correct option is [Ady. 2024]
@ P)->@ Q-2 ®—=>1D) -0
b) P)=@2) Q=@ ®=>(1) ©)->0)
© P)—=>@ Q=02 ®->() -3
d ®P)=Q2) Q- ®->3) ©)->(01)

(For Q.59 and 60) Let the circles C, : x> +*=9and C, : (x—
3)2 + (y— 4)2 = 16, intersect at the pomtsXand Y. Suppose that
another circle Cy : (x—h)? + (y — k)> = »2 satisfies the following
conditions:

(i) Centre of C, is collinear with the centres of C,and C,
(i) C; and C, both lieinside C,, and

themati

(i) C; touches C;atMandC,atN

Let the line through X and Y intersect C; at Z and W, and let a

common tangent of C; and C, be a tangent to the parabola
=8oy.

There are some expressions given in the Column-I whose values

are given in Column-II below [Adyv. 2019]
Column I Column I1
(A) 2h+k (P 6
Length of ZW
®) Lengthof X7 @ e
Area of triangle MZN 5
© Area of triangle ZMW © 4
21
D) a ® 5
® 2/6
10
(u) =i
59. Which of'the following is the only CORRECT combination?
@ (A).(a) (b) (A)(s)

(c) (B),(D) (d) (B),(q)

60. Which of the following is the only INCORRECT
combination?
(@ (D),(s)
(©) (C)()

(b) (A).(p)
d) (D), (u)

PASSAGE-1
Let M= {(x,») eRxR :x*+)? <} where r>0.

; - ) 1
Consider the geometric progression a, = = 1,2, 3 Lt

S,=0and, fornz1,let S denote the sum of the first n terms of
this progression. For n= 1, let C, denote the circle with center
o 0 O) and radius a,, and D, denote the circle with center
(S ) and radius a_.

n-1 i‘Il

1025

61. Consider M with r = ST Let &k be the number of all those

circles C thatare inside M. Let / be the maximum possible
number of circles among these k circles such that no two

circles intersect. Then [Adv. 2021]
(a) k+21=22 (b) 2k+1=26
(c) 2k+3/=34 (d) 3k+21=40
199
62. Consider Mwith r= doe = N2 = 9;}\(5- The number of all those
circles D, that are inside M is [Adv. 2021]
(a) 198 (b) 199 (c) 200 (d) 201




PASSAGE-2

Let S be the circle in the xy-plane defined by the equation

x2 +y2= 4,

63.

[Ady. 2018]

Let £,E, and F;F, be the chords of § passing through the
point Py(1, 1) and parallel to the x-axis and the y-axis.
respectively. Let G, G, be the chord of S passing through
P, and having slope —1. Let the tangents to Sat £, and E,
meet at £, the tangents to S at F; and F, meet at ., and
the tangents to § at G, and G, meet at G;. Then. the
points £, Fy. and G, lie on the curve

(a) x+y=4 ®) =42 +(y-4yF=16
(c) (x—4)(y—4)=4 (d) xy=4

Let P be a point on the circle S with both coordinates being
positive. Let the tangent to S at P intersect the coordinate
axes at the points M and N. Then, the mid-point of the line
segment MN must lie on the curve

@ (x+y}2 o oh ®) x:r;_!_ym _ 9473
(c) 2+ yz =2xp (d) X2 +y2 = 12_1'1
PASSAGE-3

A tangent PT is drawn to the circle x2 + 3% = 4 at the point

P(\@ l) - A straight line L, perpendicular to PT is a tangent 1o

thecircle (x—3)2+2=1,

65.

66.

[2012]
A possible equation of L is

@ x-VBy=1@)  x+J3y=1

© x—By=-1 (d x+By=5

A common tangent of the two circles is

(@) x=4 (b) y=2

(©) x+3y=4 (d) x+242y=6
PASSAGE-4

ABCD isa square of side length 2 units. C, is the circle touching all
the sides of the square ABCD and C, is the circumcircle of square

ABCD. Lisa fixed line in the same plane.

67.

68.

69.

[2006 - 5M, 2]
If P is any point of C, and Q is another point on C,, then

PA* + PBY 4 PC? 4 PD?
Q4% + 0B* + 0C? + OD?

(a) 0.75 (b) 125 (c) 1 (d) 05

Ifa circle is such that it touches the line L and the circle C,
externally, such that both the circles are on the same side
of the line, then the locus of centre of the circle is

(a) ellipse (b) hyperbola

(c) parabola (d) pair of straight line
Aline L' through A is drawn parallel to BD. Point S moves
such that its distances from the line BD and the vertex A4
are equal. If locus of S cuts L' at T, and T} and AC at T

then area ofAT] I,T,is

is equal to

2
(b) 3 4 units

(d) 2 sq. units

1
(a) 3 $q. units

(c) 1 sq. units

70.

7L

13-
74.
75
76.

T7.

78.

9,

9
Consider

L :2x+3y+p-3=0
L2:2I+3y+p+3=0

where p is a real number, and C: x2 + 32 + 6x — 10y +30=0

STATEMENT - 1: Ifline L, is a chord of circle C, then

line L, is not always a diameter of circle C

and

STATEMENT - 2: Ifline L, is a diameter of circle C, then

line L, isnota chord ofcirc]le . [2008]

(a) Statement - 1 is True, Statement - 2 is True; Statement - 2

Is a correct explanation for Statement - 1

Statement - | is True, Statement - 2 is True; Statement - 2

is NOT a correct explanation for Statement - 1

(¢) Statement - | is True, Statement - 2 is False

(d) Statement - | is False, Statement - 2 is True

Tgngepts are drawn from the point (17, 7) to the circle

r+yv=169.

STATEMENT-1: The tangents are mutuall dicular.

4 Y perpen

(b)

STATEMENT-2: The locus of the points from which
mutually perpendicular tangents can be drawn to the given
circleisx-+37=338. [2007 -3 marks]
(a) Statement-1 is True, statement-2 is True; Statement-2
1S 2 correct ion for Statement-1.
(b) Statement-1 is True, Statement-2 is True; Statement-2
1s NOT 2 correct explanation for Statement-1
(c) Statement-!is True, Statement-2 is False
(d) Statement-1 is False, Statement-2 is True.
10 L e NS

Circles with radii 3.4 and 5 touch each other externally. If P
is the point of intersection of tangents to these circles at
their points of contact, find the distance of P from the
points of contact. [2005 - 2 Marks]
Find the equation of circle touching the line 2x + 3y + 1 =0
at (1, - 1) and cutting orthogonally the circle having line
segment joining (0, 3) and (-2, 1) as diameter.

[2004 - 4 Marks]
For the circle x* + y* = 2, find the value of » for which the
area enclosed by the tangents drawn from the point
P (6, 8) tothe circle and the chord of contact is maximum.

[2003 - 2 Marks]
Let C| and C, be two circles with C, lying inside C,. A
circle C lying inside C, touches C, internally and C,
externally. Identify the locus of the centre of C.

[2001 - 5 Marks]
Let 2x* + y? — 3xy = be the equation of a pair of tangents
drawn from the origin O to a circle of radius 3 with centre in
the first quadrant. If 4 is one of the points of contact, find
the length of O4. [2001 - 5 Marks]
CI and C, are two concentric circles, the radius of C2 being
twice thaf of C,. From a point Pon C,, tangents PA and PB
are drawn to C,. Prove that the centroid of the triangle
PABlieson C,. [1998 - 8 Marks]

Let C be any circle with centre (0, 42 ) - Prove that at the

most two rational points can be there on C. (A rational
point is a point both of whose coordinates are rational
numbers.) [1997 - 5 Marks]
A circle passes through three points 4, B and C with the
line segment 4C as its diameter. A line passing through 4
intersects the chord BC at a point D inside the circle. If
angles DAB and CAB are o and B respectively and the




distance between the point 4 and the mid point ofthe line
segment DC is d, prove that the area of the circle is

nd? cos® o

cos? oL+ cos> B+2coso.cosPBcos(B—a)

[1996 - 5 Marks]
80. Findthe intervals of values of a for which the liney +x=0

(’1+\Ea lﬂﬁa\]
e R

to the circle 2x% + 2y2 -1+ \/ia}x =~ —«Eff)}’= 0.
{1996 - 5 Marks]
81. Consider a family of circles passing through two fixed points
A (3,7) and B (6, 5). Show that the chords in which the circle
x?+ 32 —4x — 6y —3 = 0 cuts the members of the family are
concurrent at a point. Find the coordinate of this point.
{1993 - 5 Marks]
82. Leta circle be given by 2x(x —a) + y(2y — b) = 0, (a= 0,
b+ 0). Find the condition on g and b if two chords, each
bisected by the x- axis, can be drawn to the circle from

bisects two chords drawn from a point

87.

89.

b

0.

The circle x2+ 3? —4x— 4y + 4 = 0 is inscribed in a triangle
which has two of its sides along the co-ordinate axes. The
locus of the circumcentre of the triangle is
x+y—xy+k(x2+)?)2=0.Find k. [1987 - 4 Marks]
Let a given line L, intersects the x and y axes at Pand O,
respectively. Let another line L,, perpendicular to L,, cut
the x and y axes at R and &, respectively. Show that the
locus of the point of intersection of the lines PSand OR is
acircle passing through the origin. [1987 - 3 Marks]
Lines 5x+ 12y — 10=0and 5x — 12y—40=0 touch a circle
C, of diameter 6. Ifthe centre of C| liesin the first quadrant,
find the equation of the circle C, which is concentric with
C, and cuts intercepts of length 8 on these lines.

[1986 - 5 Marks]
The abscissa of the two points 4 and B are the roots of the
equation x” + 2ax — b* = 0 and their ordinates are the roots
of the equation x? + 2px — g* = 0. Find the equation and the
radius of the circle with 4B as diameter. [1984 - 4 Marks]
Through a fixed point (4, k) secants are drawn to the circle
x2+ y* = 2. Show that the locus of the mid-points of the
secants intercepted by the circle is x*> + y* = hx + ky.

(a,E) ; [1992 - 6 Marks] [1983 - 5 Marks]
2 91. Find the equations of the circle passing through (-4, 3)
83. Twocircles, each ofradius 5 units, touch each other at (1, 2). and touching the linesx+ y =2 andx —y =2.
If the equation of their common tangent is 4x + 3y = 10, find [1982 - 3 Marks]
the equation of the circles. [1991- 4 Marks]  92. Let4 be the centre of the circle x> + 2 — 2x — 4y — 20 =0.
84. A circle touches the line y = x at a point P such that Suppose that the tangents at the points
OP= 442 , where Ois the origin. The circle contains the B(1,7) and D(4. -2) on the circle meet at the point C. Find
point (— 10, 2) in its interior and the length of its chord on the area of the quadrilateral ABCD. ~ [1981 -4 Marks]
i 3 : ; 93. Find the equation of the circle whose radius is 5 and
the line x +y = 0is 642 . Determine the equation of the which touches the circle x* + 32 — 2x — 4y — 20 =0 at
circle. [1990 - 5 Marks] the point (5, 5). [1978]
8s. If {m,. ‘—J ,m >0,i=1,2,3,4are four distinct points on
m;
acircle, then show that mymymymy =1 [1989 -2 Marks]
5;‘ Topic-2: Parabola
=) P
@ (x+y2=G—y-2) () x-p)=G+y-2)
© c—y)y=4G+y-2) (d) x-y)=8(+y-2)
: bt e G i e 4. Tangentto the curve y=x?+ 6 atapoint (1, 7) touches the
Let P be a point on the parabola y? = 4ax, where a > 0. The circle x2 + y2 + 16x + 12y + ¢ = 0 at a point Q. Then the
normal to the parabola at P meets the x-axis at a poinit Q. f%org_‘ga_t?slffg i (®) (9,-13) [2005S]
The area of the triangle PFQ, where F is the focus of the (c) (_16,—15) (d) (_6: -7)
bola, is 120. If the sl f the normal and 5.  The angle between the tangents drawn from the point
T e A (1,4) to the parabola 3> = 4x is [2004S]
both positive integers, then the pair (a, m) is [Adv. 2023] (a) 76 (b) w4 (c) n3 d) 2
@ 23 (03 @© 249 @ 3.9 6.  The focal chord to y = 16x is tangent to (x — 6)% + )2 =2,
2. Let(x,y)be anypoint on the parabola y> = 4x. Let Pbe the then the possible values of the slope of this chord, are
point that divides the line segment from (0, 0) to (x, y) in (@ {-1,1} (b) {-2,2} [2003S]
the ratio 1 : 3. Then the locus of Pis [2011] _(191)1 §—2,—1?31 oo (g{h{%g—lfz} Ll
(a) x2=y (b) y2:2x (c) y2=x (d) x2=2y . € locus of the mid-point of the line segment jomning the
: ; / focus t t on th bolay” = hi
%5 T‘he axis of ‘a parabola is along the lm_e v x and the pmo?aa“?;&?r%(‘?&];l SER mmlzaggslir
distances of its vertex and focus from origin are V2 and (@ x=—a () x=—a2 (c) x=0 (d) x=al2
242 respectively. If vertex and focus both lie in the first 8.  The equation of the directrix of the parabola

quadrant, then the equation of the parabola is
2006 -3M,-1]

Y +4y+4x+2=0is [2001S)

@ x=-1 () x=1 () x==32 (d) x=32




9. The eguati{m of the common tangent touching the circle

(x ,.3\? +y2 =9 and the parabola y? = 4x above the x-axis is
(a) V3y=3x+1 (b) V3y=—(x+3) [2001S]
(¢) V3y=x+3 (d) V3y=-(x+1)

10. If the line x — 1 = 0 is the directrix of the parabola
?* —kx+ 8 =0, then one of the values of kis  [20008S]
(a) 1/8 (b) 8 (c) 4 (d) 1/4

11. Ifx+y=kisnormaltoy?= 12x, then kis [2000S]
(a) 3 (b) 9 ) 9 (d -3

12. Consider a circle with its centre lying on the focus of the

parabola y = 2px such that it touches the directrix of the
parabola. Then a point of intersection of the circle and
parabola is [1995S]

o (§2)«(5-0) ® (5-2

@ (-2.0) @[22

13. The centre of the circle passing through the point (0, 1)
and touching the curve y =x” at (2, 4) is [1983 - 1 Mark]

g (42
® |75 10 ® 7770

(d) none of these

1
14. Anormal with slope Tg is drawn from the point (0, —a) to

the parabola x> = —4ay , where a > 0. Let L be the line
passing through (0,— o ) and parallel to the directrix of the
parabola.

Suppose that L intersects the parabola at two points
A and B. Let r denote the length of the latus rectum and
s denote the square of the length of the line segment AB.
Ifr:s=1: 16, then the value of 24a is .
[Adv. 2024]

15. Let the curve C be the mirror image of the parabola % = 4x
with respect to the line x +y +4 = 0. If 4 and B are the
points of intersection of C with the line y =-5, then the
distance between 4 and B is [Adv. 2015]

16. If the normals of the parabola y* = 4x drawn at the end

points of its latus rectum are tangents to the circle (x —3)?

+ (y+2)?= 2, then the value of 7% is [Ady. 2015]

Consider the parabola “ = 8x . Let A, be the area of the

triangle formed by the end points of its latus rectum and

17.

1
the point P[?Z] on the parabola and A, be the area of

the triangle formed by drawing tangents at P and at the

A
end points of the latus rectum. Then A_Z is

1
18. The point of intersection of the tangents at the ends of the

latus rectum ofthe parabola y? =4xis.......
[1994 - 2 Marks]|

[2011]

19.

20

21.

22,

23.

24.

- —  A47

Let A;, B, C, be three points in the xy-plane. Suppose
that the lines A,C; and B,C, are tangents to the curve
y* =8 atA and B,. respectively. If 0=(0,0)and C, =
(-4, 0), then which of the following statements is (are) TRUE?

[Adv. 2024]

(a) The length of the line segment OA is 4./3

(b) The length ofthe line segment A B, is 16

(c) The orthocenter of the triangle A B C 1s(0,0)

(d) The orthocenter of the triangle A B,C is(1,0)
Consider the parabola y* = 4x. Let § be the focus of the
parabola. A pair of tangents drawn to the parabola from
the point P= (-2, 1) meet the parabola at , and P.. Let O,
and O, be points on the lines SP, and .S‘Ji": respectively
such that PQ, is perpendicular to SP, and PQ, is
perpendicular to SP,. Then, which of the following is/are

TRUE? [Adv. 2022]
10

(2) S0=2 ® ©0,= %

() PQ=3 (d) SQf 1

Let E denote the lay*=8x. Let P=(-2,4), and let

and O’ be two distinct points on E such that the lines P
and PQ' are tangents to E. Let F be the focus of E. Then
which of the following statements is (are) TRUE?

[Ady. 2021]
(a) Thetriangle PFQ is a right-angled triangle
(b) The triangle QPQ"is a right-angled triangle

(¢) The distance between P and Fis 5v/2

(d) Flies on the line joining Q and Q'

Ifa chord, which is not a tangent, ofthe parabola y% = 16x

hasthe tion 2x +y= p, and midpoint (h, k), then which

of the following is(are) possible value(s) of p, h and k ?
[Adv. 2017]

@ p=-2,h=2,k=—4 (b) p=-1,h=1,k=-3

() p=2,h=3,k=-4 (d) p=5,h=4,k=-3

Let P be the point on the parabola y* = 4x which is at the

shortest distance from the center S of the circle x* + y*—4x

—16y+64=0.Let Qbe the_ﬁ'mt on the circle dividing the

line segment SP internally. Then [Adv. 2016]

(@ SP=25
() SQ:QP=(V5+1):2

(c) the x-intercept of the normal to the parabola atP is 6

1
(d) the slope of the tangent to the circle at Q is 3

The circle C, : x>+ y? = 3, with centre at O, intersects the
parabola x? = 2y at the point P in the first quadrant. Let the
tangent to the circle C,, at P touches other two circles C,
and C; at R, and R, respectively. Suppose C, and C;
have equal radii 2,/3 and centres Q, and Q;, respectively.
1fQ, and Q; lie on the y—axis, then [Adv. 2016]
(2) %2303 =12

() RyRy= 46

(c) area ofthe triangle OR,R;is 6+/2

(d) area ofthe triangle PQ,Q, is 4./2



Let Pand Q be distinct points on the parabola y? = 2x such
that a circle with PQ as diameter passes through the vertex
O of the parabola. If P lies in the first quadrant and the area
of the triangle AOPQ is 3.7 ., then which of the following
is (are) the coordinates of P? [Adv. 2015]

@ (4,242) ® (9,3v2)
1
© [E'E] @ (,+2)

26. Let L be a normal to the parabola y2 = 4x. If L passes

through the point (9, 6), then L is given by [2011]
(@ y—x+3=0 (b) y+3x-33=0
(€) y+x-15=0 (d) y—2x+12=0

27. LetA and Bbe two distinct points on the parabola 1 = 4.
Ifthe axis of the parabola touches a circle of radius r having
AB as its diameter, then the slope of the line joining A and
B can be [2010]

1 1 2 e
TR e W= S
The tangent PT and the normal PN to the parabola 3° =
4ax at a point P on it meet its axis at points 7" and N,
respectively. The locus ofthe centroid of the trian gle PTN
is a parabola whose [2009]

28.

2 A
(a) vertexis ("S—,OJ (b) directrixisx=0

(d) focusis(a,0)

29. The equations of the common tangents to the parabola
y=x*andy=—(x—2)*is/are [2006 - 5M, 1]

(@ y=4(x-1) (b) y=0

(€) y=-4(x—1) (d) y=-30x-50

Fare

24
(¢) latus rectum 15?

(e

Match the following : (3, 0) is the pt. from which three
normals are drawn to the parabola y* = 4x which meet the

parabola in the points P, Q and R. Then [2006 - 6M]
Column I Column IT

(A) Area of APOR (p) 2

(B) Radius of circumeircle of APOR (q 52

(C) Centroid of APOR ) (52,0)

(D) Circumcentre of APOR (s) (2/3,0)

PASSAGE-1
Let a4, r, 5, ¢ be nonzero real numbers. Let P (af?, 2ar), O,
R (ar?, 2ar) and S (as?, 2as) be distinct points on the parabola 2
= 4ax. Suppose that PQ is the focal chord and lines OR and PK
are parallel, where K is the point (2a, 0) [Adv. 2014]
31. The value of ris
1 2+1 1 -1
(a) 7 (b) . (©) ; (d) :

32, [Ifst=1, then the tangent at P and the normal at S to the
parabola meet at a point whose ordinate is

ol Y
2t 2t
a(e‘z + 1]2 a(rz +2)2

(@] e R (d) =—Eae

PASSAGE-2
Let PQ be a focal chord of the parabola y2 = 4ax. The tangents
to the parabola at P and Q meet at a point lying on the line

y=2x+a,a>0. [Adv. 2013]
33. Length of chord PO is

(a) 7a (b) 5a (c) 2a (d) 3a
34. Ifchord PQ subtends an angle 6 at the vertex of y2 = 4ax,

then tan 6 =

2 =3 2 —~2
@ V7 o 3V @565 @ <5
PASSAGE-3

Consider the circle x” + y? = 9 and the parabola y2 = 8. They
intersect at P and O in the first and the fourth quadrants,
respectively. Tangents to the curcle at P and Q intersect the x-
axisat R and tangents to the parabola at P and Q intersect the x-
axisat . [2007 4 marks]
35. Theratio of the areas of the triangles POS and POR is

@ 1:v2 () 1:2 () 1:4 () 1:8
The radius of the circumcircle of the triangle PRS is

@ 5 ® 33 (© 332 (@ 23

36.

37,

The radius of the incircle of the triangle POR is

8
(c) 5

@4 ()3
) o [Assaiiior
b

38. STATEMENT-1: The curve y = —;‘— +x+1 issymmet-

d 2

ric with respect to the line x = 1. because
STATEMENT-2: A parabola is symmetric about its axis.
[2007 -3 marks]
(a) Statement-1 is True, Statement-2 is True; Statement-2
is a correct explanation for Statement- 1
(b) Statement-1 is True, Statement-2 is True; Statement-2
is NOT a correct explanation for Statem@nt- 1
(c) Statement-1is True, Statement-2 is False
(d) Statement-1 is False, Statement-2 is True.
T FEE e
| 10 FPubjective e
Normals are drawn from the point P with slopes m, m,, n,
to the parabola y? = 4x. Iflocus of P with m, m,= o. is a part
of the parabola itself then find c. [2003 - 4 Marks]
Let C, and C, be respectively, the parabolas x2=y— | and
¥ =x—1.Let Pbe any point on C, and Q be any point on
Cz. Let P, and Q, bethe reflections of Pand Q, respectively,
with respect to I:{]B line y = x. Prove that P, lies on G, 0,
lieson C; and PO > min{PF, 0Q,} . Hence or otherwise
determine points P, and O, on the parabolas C, and G,
respectively such that B0y < PQ for all pairs of points
(P,Q)with Pon C; and Qon C,, [2000 - 10 Marks]
41. From a point A4 common tangents are drawn to the circle
x2+y? =a%2 and parabola y = dax. Find the area of the
quadrilateral formed by the common tangents, the chord
of contact of the circle and the chord of contact of the
parabola. [1996 - 2 Marks]
Suppose that the normals drawn at three different points
on the parabola y? = 4x pass through the point (4. k).
Show that 4> 2. [1981 - 4 Marks]|

42.
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Topic-3: Ellipse

- -

Consider the ellipse %%}: 1.Let S(p, ¢)beapointin

- -

the first quadrant such that ‘% a%— >1. Two taagents

are drawn from S to the ellipse, of which one mests the
ellipse at one end point of the minor axis and the other
meets the ellipse at a point T'in the fourth quadrant [t R

be the vertex of the ellipse with positive x -coordinate and
O be the center of the ellipse. If the area of the triangle

AORTis % then which of the following options is correct?

[Adv. 2024]
@ g=2,p=33 ) g=2,p=4J3
© g=Lp=53 d g=1p=6J3
2 2

The ellipse E, : % +% =] is inscribed in a rectangle R

whose sides are parallel to the coordinate axes. Another
ellipse £, passing through the point (0, 4) circumscribes
the rectangle R. The eccentricity of the ellipse E, is

[2012]
V2 3 1 3

@%@ B, © 3 @

The normal at a point P on the ellipse x2 + 42 = 16 meets

the x - axis at Q. If M is the mid point of the line segment

PQ, then the locus of M intersects the latus rectums of

the given ellipse at the points [2009]

@ [13‘5 t3] ) (rgi\EJ

s e
1
© (ﬂ«.@,t;) (d [12\5, ig)

The line passing through the extremity 4 of the major axis

and extremity B of the minor axis of the ellipse
x2+972=9

meets its auxiliary circle at the point M. Then the area of

the triangle with vertices at 4, M and the origin Ois

[2009]

31 29 21 27
i O 1O e e mo i
The minimum area oftriangle formed by the tangent to the

2 2
X
— +5 =1 & coordinate axes is [2005S]
a
2 =3
(a) ab sq. units (b) gikh sq. units
2 2 2

(c) ety sq. units  (d) R sq. units

3

6.

7.

If tangents are drawn to the ellipse x>+ 2)7 = 2, then the
locus of the mid-point of the intercept made by the tangents

betwesn the coordinate axes is [2004S]
i I
(a) AR T (b) —]-+ l,=l
2= 4" 4z~ 2y
I: n': 2 '3
(© T—‘:—=! ;=Y
2 4 2
The area of the quadrilateral formed by the tangents at the
2 2
end pomts of latus rectum to the ellipse ig-—}?ﬂ. is
{2) 274 sq units (b} 9 sg. units [2003S]
() 2772 sq umits (d) 27 sq units

The radius of the circle passing through the foci of the

-

ellipse ’1‘_6 = -‘_§Z= 1,2nd having its centre at (0, 3) is
[1995S]

i 7
() \'fz (d) 3

e
Let E be the ellipse %+2—=1 and C be the circle

x?+y?>=9. Let P and Q be the points (1. 2) and (2, 1)
respectively. Then [1994]
(a) O lies inside C but outside E

(b) O lies outside both C and E

(c) P lies inside both Cand E

(d) P lies inside C but outside E

(a) 4 (b) 3

11.

2 2
Suppose that the foci of the ellipse%+ls— = lare(f;,0)

and (f;, 0) where f; > 0 and f, <0. Let P, and P, be two
parabolas with a common vertex at (0, 0) and with foci at
(;. 0) and (2f,, 0), respectively. Let T be a tangent to Py
which passes through (2£;, 0) and T, be a tangent to P,
which passes through (], 0). If m, is the slope of 7\ and m,

i3
is the slope of T, then the value of (?“’QJ is

1
[Ady. 2015]
A vertical line passing through the point (h, 0) intersects
2A
3 X
the ellipse T+y?=l at the points P and Q. Let the

tangents to the ellipse at P and Q meet at the point R. If

A(h) = area of the triangle PQR, A= ; glg;(sl A(h) and A,
8

= ”g‘lslgg A(h), then —ﬁﬂl —8A2 = [Adv. 2013]

(a) g(x) is continuous but not differentiable at a

(b) g(x)isdifferentiable on R

(¢) g(x) is continuous but not differentiable at »

(d) g(x) is continuous and differentiable at either (a) or
(b) but not both
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12.

étji

13.

14.

15.

2
Let E be the ellipse %H’?: 1. For any three distinct

points P, Oand Q'on E, let M (P, Q) be the mid-point of the
line segment joining P and Q, and M (P, Q") be the mid-
point of the line segment joining P and Q. Then the maxi-
mum possible value of the distance between M (P, O) and
[Adv. 2021]

M(P,Q"),as P, Qand Q'varyon E, is

6
Let T, and T, be two distinct common tangents to the

2 2
b

ellipse E: 56—+ *-=1 and the parabola P : y* = 12x.

Suppose that the tangent T, touches P and E at the points

A, and A,, respectively and the tangent T, touches P and

E at the points A, and A, respectively. Then which of the

following statements is(are) true? [Adv. 2023]

(a) The area of the quadrilateral A| A,A,A, is 35 square
units

(b) Thearea of the quadrilateral A| A,A,A, is 36 square
units

(c) The tangents T, and T, meet the x—axis at the point
(-3.0)

(d) The tangents T, and T, meet the x—axis at the point
(-6,0)

Consider two straight lines, each of which is tangent to

both the circle x* + 2 = % and the parabola y* = 4x. Let

these lines intersect at the point Q. Consider the ellipse
whose center is at the origin O (0, 0) and whose semi-major
axis is OQ. If the length of the minor axis of this ellipse is

»JE . then which of the following statement(s) is (are)
TRUE? [Adv. 2018]

(a) For the ellipse, the eccentricity is % and the length
of the latus rectum is 1

(b) For the ellipse, the eccentricity is % and the length of

the latus rectum is %
(c) Theareaoftheregion bounded by the ellipse between

1 1
thelinesx= —+= andx=1is —(n-2
V2 P
(d) Thearea of the region bounded by the ellipse between
: 1 ;
the lines x= E andx=11is é (m—2)

Let £, and }:'2 be two ellipses whose centers are at the
origin. The major axes of | and £, lic along the x-axis and
the y-axis, respectively. Let S be the u::m:lc-:.xE +@-12=2
The stralghi line x +y =3 touches the curves S, £ and E,

23

at P, Q and R respectively. Suppose that PQ=PR = 3

16.

17.

18.

19.

20.

e

‘Mathematics

If e, and e, are the eccentricities of E, and E,, respectively,

then the correct expression(s) is (are) [Adv. 2015]
2 2 o T
(@) ¢ +e3= 20 (b) eje,= 2J10
3
© |ef-f|=2 @) eje,= %

In a triangle A BC with fixed base BC, the vertex 4 moves
such that

oA
cnsB+cosC:451n23'

If a, b and c denote the lengths of the sides of the triangle

opposite to the angles 4, B and C, respectively, then
[2009]

(a) bt+c=4a

(b) b+tec=2a

(c) locus of point A is an ellipse

(d) locus of point A is a pair of straight lines

Let P(x,,y,) and O(x,,,).y, <0 yz <0, be the end points

of the latus rectum of‘Ehe ellipse x* + 4y =4, The equations

of parabolas with latus rectum PQ are [2008]

(a) x2+2ﬁ}'=3+ﬁ (b) '\_2_2‘/5}::3_’_\/5
© x¥*+2B3y=3-48 (@ **-23y=3-B

On the ellipse 4x” +9;° =1, the points at which the
tangents are parallel to the line 8 =9y are[1999 - 3 Marks]

:'2 1] 241
@ |53) ® (553

(21 2 1
() £ 5 J (d) [ 573
1fP=(x, ), F =(3,0), F, =(-3,0) and [6x* +25)2= 400,
then PF, +PF, equals [1998 - 2 Marks|
@ 8 (ﬁ) © 10 d 12

The number of values of ¢ such that the straight line
y=4x+ ¢ touches the curve (x?/4)+ y? =1 is
[1998 - 2 Marks]
(b) 1 (d) infinite.

© 2

o e

Consider the .élul'i.pse‘ .
S

s i
g5

Let H(a, 0), 0 < a < 2, be a point. A straight line drawn
through H parallel to the y-axis crosses the ellipse and its
auxiliary circle at points E and F respectively, in the first
quadrant. The tangent to the ellipse at the point E
intersects the positive x-axis at a point G Suppose the
straight line joining F and the origin makes an angle ¢ with

the positive x-axis. [Adv. 2022]
List-1 List-II
4
31
(O If 6= thenthe ®) 5-1
8

area of the triangle FGH is




Conic Sections

@ If 6= g-lhen the
area of the triangle FGH is

Q 1

®R)

4 |

T
() If ¢=€_-then the
area of the triangle FGHis

av)If ¢=%. then the s)
area of the triangle FGHis

e |

2

=
/3

b 14

(M

g

The correct option is:

(a) (1) > (R); (1) > (S); (IIN) - (Q): IV) —= (P)
(b) (1) — (R): (ID) — (T); (L) — (S); (IV) — (P)
(©) (1) —(Q): (I —(T); (I) - (S); (IV) - (P)
(d) (D) =(Q): (I) > (S): (M) = (Q); (IV) — (P)

|

&) s Pussage
PASSAGE-1

Let F\(x,, 0) and F(x,, 0) for x,; <0and x, >0, be the foci ofthe

pranfis
ellipse %+}? =1. Suppose a parabola having vertex at the

origin and focus at F, intersects the ellipse at point M in the first
quadrant and at point N in the fourth quadrant.  [Adv. 2016]
22. The orthocentre of the triangle F MN is

9 2
(a) [——15,0] (b) (}OJ -

030 (4

23. [Ifthe tangents to the ellipse at M and N meet at R and the
normal to the parabola at M meets the x-axis at Q, then the
ratio of area of the triangle MOR to area of the quadrilateral

MF NF | is
(@) ’é\r:zf (b) 4:5  (¢) 5:8  (d) 2:3
PASSAGE-2
Tangents are drawn from the point P(3, 4) to the ellipse

S0y

o + %— = 1 touching the ellipse at points A and B.

24. The coordinates of A and B are
(@) (3,0)and (0.2)

s [_ﬁ_zﬂ]m[_z §]

[2010]

5 15 55
(c) [—§,2 0] Jand(0,2}
5915

&
(d) (3.0)and | —7%-3

25. The orthocenter of the triangle PAB is

KN TINE
@ (>7) O|57%) @55 @355

A51

26. The equation of the locus of the point whose distances
from the point P and the line AB are equal, is

(a) 9x% +)2 —6xy —54x—62y +241=0
(b) X% + 92 +6xy —54x +62y-241 =0
(c) 9x2 492 —6xy—54x—62y-241 =0
(d)x? +)% —2xy +27x+31y—120=0

SR =
= o b LSS Sl e E

27.  Find the equation of the common tangent in 1% quadrant
FIN 3
to the circle x* + 3*= 16 and the ellipse % - %- =1.Also

find the length of the intercept of the tangent between the
coordinate axes. [2005- 4 Marks]
Prove that, in an ellipse, the perpendicular from a focus
upon any tangent and the line joining the centre of the
ellipse to the point of contact meet on the corresponding
directrix. [2002 - 5 Marks]

-

2 2
29, LetheapoimontheelIipsci,-+“—z=l,0<b¢a.Let
a D
the line parallel to y-axis passing through P meet the circle

x% + 37 = &” at the point O such that P and Q are on the
same side of x—axis. For two positive real numbers rand s,
find the locus of the point R on PQ such that PR : RQ=r:
s as P varies over the ellipse. [2001 - 4 Marks]

Let ABC be an equilateral triangle inscribed in the circle

x? + % = @®. Suppose perpendiculars from 4, B, C to the

30.

2 5
major axis of the ¢llipse —+ 32"1?1; (@>b) meets the
a

ellipse respectively, at P, Q, R. so that P, O, R lie on the
same side of the major axis as 4, B, C respectively. Prove
that the normals to the ellipse drawn at the points P, Q and
R are concurrent. [2000 - 7 Marks]
31. Consider the family of circles x2 + )2 =2, 2 <r<35. Ifin the
first quadrant, the common tangent to a circle of this family
and the ellipse 4x2 + 25y = 100 meets the co-ordinate axes
at A4 and B, then find the equation of the locus of the mid-
pointof 4B, [1999 - 10 Marks]
32. A tangent to the ellipse x* + 4% = 4 meets the ellipse
x?+2y? = 6at Pand Q. Prove that the tangents at Pand O
of the ellipse x? +2)2 = 6 are at right angles.
[1997 - 5 Marks]
33. Let'd" bethe perpendicular distance from the centre of the
D ok
ellipse 1—7-+ %}— =1 to the tangent drawn at a point P on
G2 g2
the ellipse. If | and F, are the two foci ofthe ellipse, then
: el b
show that (PF, —PF,)“=4a Ll——2 .
d
[1995 - 5 Marks]
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-’f__ Topic-4: Hyperbola

e S ey @ 9x?—82+18x—9=0 (b) 9x*>—82—18x+9=0
< | [N el (©) 9x?-8°—18x—9=0 (d) 9x>—8)?+18x+9=0

L

[
H

The locus of the orthocentre of the triangle formed by the
lines

(I+p)x—py+p (1+p)=0,

(It g@)x—gqy+q(1+9)=0,
andy =0, wherep =g, is
(a) a hyperbola (b) aparabola
(c) anellipse (d) astraight line
Consider a branch of the hyperbola

x2 -2y - 2\2x- 42y -6=0
with vertex at the point 4. Let B be one of the end points of
its latus rectum. If C is the focus of the hyperbola nearest
to the point 4, then the area of the triangle ABC is [2008]

2 3 2 3

Let a and b be non-zero real numbers, Then, the equation

(ax?+ by* + ¢) (x* — 5xy + 6)%) = O represents [2008]

(a) fourstraight lines, when c=0and a, b are of the same sign.

(b) two straight lines and a circle, when a = b, and ¢ is of
sign opposite to that of @

(c) two straight lines and a hyperbola, when a and b are
of the same sign and ¢ is of sign opposite to that of a

(d) acircle and an ellipse, when @ and b are of the same
sign and c¢ is of sign opposite to that of a

A hyperbola, having the transverse axis of length 2 sin 6,

is confocal with the ellipse 3x* +4)” = 12, Then its equation

is [2007 - 3 marks]

(@) x*cosec®® — y?sec0 = 1

(b) x?sec?® — y?cosec?d = 1

(¢) x%sin’0 — y2cos?9 = |

(d) x%cos?0 —32sin%0 = |

Ifthe line 2x+ /6 y =2 touches the hyperbola x2— 2)2 =
4, then the point of contact is [2004S]

[2009]

@ (2,6 ) (-5,2V6)
11
© (5@) @ (4-J5)
2 yz

X
For hyperbola —————=—=1which of the following
cos“a  sin“ o

remains constant with change in ‘o’

(a) abscissae of vertices (b) abscissae of foci
(c) eccentricity (d) directrix

The equation of the common tangent to the curves 32 = 8x

[2003S]

andxy=-11is [20028]
(@ 3y=9%+2 (b) y=2x+1
(c) 2y=x+8 (d) y=x+2

The curve described parametrically by x = 2 + ¢ + 1,

y=1r—t+ 1 represents [1999 - 2 Marks]

(a) apairofstraight lines (b) an ellipse

(c) aparabola (d) a hyperbola

If x=9 is the chord of contact of the hyperbola x> — 2 =9,

then the equation of the corresponding pair of tangents is
[1999 - 2 Marks]

10.

11.

12.

15.

Let P (asec @, b tanB) and O (a sec ¢, b tan ¢), where

2 2
8+ §=m/2, be two points on the hyperbola x—z—;—z =1,
a
If (4, k) is the point of intersection of the normals at P and O,
then k is equal to [1999-2 Marks]

2 bZ f,g2+_b2\
@ ® -,

2., 32 (a?+5%)
@ =2 @ = (7577

The equation 2x? + 3y — 8x— 18y + 35 = krepresents
[1994]
(a) nolocusifk=>0 (b) anellipseifik<0
(c) apointifk=0 (d) ahyperbolaifk>0
Each of the four inequalties given below defines a region
in the xy plane. One of these four regions does not have
the following property. For any two points (x,, y,) and
e 5 Nty yl) isalso
2

in the region. The inequality defining this region is

[1981 - 2 Marks]

(%, »,) in the region, the point [

@ x*+2)% <1 (b) Max { | x|,| »|}=1
© x2-y2<1 d y*-x<0

o
The equation ———=—=1, r>1 represents

l—-» 1+r
[1981 - 2 Marks]
(b) a hyperbola
(d) none of these

(a) anellipse
(c) acircle

O
Consider the hyperbola %ﬁ = % =1 with foci at S and

S,. where S lies on the positive x-axis. Let P be a point on
the hyperbola, in the first quadrant. Let ZSPS, = o, with o

T
S5 The straight line passing through the point § and

having the same slope as that of the tangent at P to the
hyperbola, intersects the straight line S,P at P,. Let 6 be
the distance of P from the straight line SP,, and
B = S,P. Then the greatest integer less than or equal to
B . o
—Sifi [Ady. 2022]
9 2

20

X

The line 2x+y= 1 is tangent to the‘hyperbola—z"—z—, =1,
= 2

If this line passes through the point of intersection of the

nearest directrix and the x-axis, then the eccentricity of the
hyperbola is [2010]




An ellipse has eccentricity % and one focus at the point

1
P[Ealj . Its one directrix is the common tangent. nearer 0

the point P, to the circle x* + 3* =1 and the hyperbola
xt—y?=1. Theequaumoftheeﬂxpse.mthestanhrdtam.
18 esevanine [1996 - 2 Marks|

17.

18.

19,

Let g and b be positive real numbers such thata> 1 and
b <a. Let Pbe a point in the first quadrant that lies on the
e
hyperbola —,—;?—2= 1. Suppose the tangent to the
2
hyperbola at P passes through the point (1. 0), and suppose
the normal to the hyperbola at P cuts off equal intercepts
on the coordinate axes. Let A denote the area ofthe triangle
formed by the tangent at P, the normal at P and the x-axis.
If e denotes the eccentricity of the hyperbola, then which

of the following statements is/are TRUE?  [Adv. 2020]
@ l<e<+2 b J2<e<2
©) A=qgh (d A=p*
x?. y2
If2x —y+ 1=0is a tangent to the hyperbola b TR 1,
a

then which of the following cannot be sides of a right

angled triangle? [Adv.2017]
(a) a,4,1 (b) a.4,2
(c) 2a,8,1 (d) 2a, 4.1

Consider the hyperbola H : x* — ) = 1 and a circle S with
center N(x,, 0). Suppose that A and § touch each other at
apoint P(x,, y,) with x, > 1 and y, > 0. The common tan-
gentto Hand Sat P mtersects the x-axis at point M. If (1, m)
is the centroid of the triangle PMN, then the correct
expression(s) is(are) [Adv. 2015]

dl 1

(a) ;{x—l=l—§forx]:>1
a'm X

(D)= forx, > 1
L xf—])

" dl 1 -

(o el = o (3, i sl
dxy 3,\r]2 :
dm 1

(d) d—yl—g fory, >0

20.

21.

22,

23.

24.

A53

2
Tangents are drawn to the hyperbola %-§= 1, parallel
to the straight line 2x — y = 1. The points of contact of the

tangents on the hyperbola are [2012]
(a) ' —"';-.—--' I (b) [-‘9_r—f-+—)
\2v2Z 2 \ 242 2
© (3¥3.-242) @ (-3v3.22)
in §
Let the eccentricity of the hyperbola :i""g‘f= 1be

reciprocal to that of the ellipse x* + 47 = 4. [fthe hyperbola
passes through a focus of the ellipse, then [2011]
2

(a) the equation of the hyperbola is % = }7 =1
(b) a focus of the hyperbola is (2, 0)

5
(c) the eccentricity of the hyperbola is J;

(d) the equation of the hyperbola is x> — 3)° =3

An ellipse intersects the hyperbola 2x? — 232 = |
arthogonally. The eccentricity of the ellipse is reciprocal
of that of the hyperbola. Ifthe axes ofthe ellipse are along
the coordinate axes, then [2009]

(a) equation ofellipse is x*+ 2% =2

(b) the foci of ellipse are (+1,0)
(¢) equation ofellipse is x*+2y?=4

(d) the foci of ellipse are (£+/2,0)
Let a hyperbola passes through the focus of the ellipse

P N
;— +2_ _ 1. The transverse and conjugate axes of this
5
hyperbola coincide with the major and minor axes of the
given ellipse, also the product of eccentricities of given
ellipse and hyperbola is 1, then [2006 - 5M, 1]
2 2

(a) the equation of hyperbola is ig—- -;’—6 =1

2

2
(b) the equation of hyperbola is % = ;_5 =1

(c) focus of hyperbola is (5, 0)

(d) vertex of hyperbola is (Sﬁ ,0)

If the circle x>+ y2= a? intersects the hyperbola xy = ¢?in

four points P(x, y,), O(x,, v,), R(x,, ,), S(x, »,), then
[1998 - 2 Marks]|

®) », +y2+y3+y4 0

@ vy, =

@ x,+x,+tx,tx,=0
o
(c) X XXX, = C
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A
25, Let H __x_ﬁ - —1—, =1, wherea> 5> 0, be a hyperbola in the xy-plane whose conjugate axis LM subtends an angle of 60° at one
a b
of its vertices V. Let the area of the triangle LMN be 4.3 _ [Adv. 2018]
Listl ListIT
P.  The length of the conjugate axis of H is R
Q. The eccentricity of His e
V3
.
R.  The distance between the foci of His 7"__
3
S. The length of the latus rectum of H 1s . BT |
The correct option is:
@ P-4 Q-2 R>1;S53 ®) P54 Q-3 R-1; S—2
(c) P54, Q—1: R=3.S-2 (d P—>3 Q54 Ro2 S—1

(Qs. 26-28) : By appropriately matching the information given in the three columns of the following table.
Column 1, 2, and 3 contain conics. equations of tangents to the conics and points of contact, respectively.

Column 1 Column 2 ol 3
3 a 2a
O x2+y*=a i my=mx+a () [ B0 Koy
. - —ma a.
@) x2+a%y?=a? () y=mx+a 2. Q \/m2+1,\/m2+]
2
- -s _a-m 1
() y*=4ax @) y=mx+Jam? | ® VaZm? +1 .\r’azmz +l]
1 : -a’m =]
aV) x2-a%?=a? (V) y=mx+ 2,2 4 s B e

[Adv. 2017]

26. Fora=+2 , ifa tangent is drawn to a suitable conic (Column 1) at the point of contact (= 1, 1), then which of the following
options is the only correct combination for obtaining its equation?

(@ MMOP () MIQ) (¢} (i) (Q) (d @) P)
27. Ifatangent toa suitable conic (column 1) is found tobe y =x + 8 and its point of contact is (8, 16), then which of the following
options is the only correct combination?

@ (M) Q (b) (D) (R) (©) (D) (P) (d 1) Q)

1
28. The tangent to a suitable conic (Column 1) at (\/5 ; EJ is found to be /3x + 2y =4, then which of the following options is the

only correct combination?

(@) (AV)(ii)(S) ® ™)) (S) (¢) (D(iii) (R) @ ()G (R)
29.  Match the conics in Column I with the statements/expressions in Column I1. [2009]
Column I Column I
(A) Circle (p) The locus of the point (/.k) for which the line hx + ky =1
touches the circle x* + 2 =4
(B) Parabola (q) Points zin the complex plane satisfying

|z+2|—|z-2 =43
(C) Ellipse (r) Points of the conic have parametric representation
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(1-2)
=), =%

1+1

(D) Hyperbola (s) The eccentricity of the conic lies in
themierval < x<x
(ti Pomisz nthe complex plane satisfying
ll::(:-id}'z ={z§z =1
30. Maich the satermems = Colume | with the propertes in Colleee 11 and sdhcate your answer by darkening the appropriate

bubbix m e 4 * S mmm gven m e ORS. [2007 -6 marks]
Co=mal Cabams (1

({A) Twoimsersectine carcies @ Brwe2 common tangent

(B) Two messally cxsorssl ascics @ beweaoomson normal

O Two crdes, cne oty made the other &) do ot have 2 common tangent

(D} Two bramches of 2 byperiola {s) &onotbave 2 common normal

]—_

33. Tangents are drawn from any point on the hyperbola

mw’zﬂl_h:odw%_éﬂ e 2TV | the crddes? =9 Find the locus of

at the points A and B. [2010] 4

31.  Equation of the circle with AB as its diameter is mid-point of the chord of contact. ~ [2005 - 4 Marks]
@ P +y*—12x+24=0 (b) ¥*+)?+12c+24=0 34. The angle between a pair of tangents drawn from a point P
(© ¥+ +24x—12=0 (d) ¥*+)*~24x-12=0 to the parabola y? =4ax is 45°. Show that the locus of the

= int Pisah : ®
32. Equation of a common tangent with positive slope to the Pl selpernel L5 aptial

circle as well as to the hyperbola is
@ 2x-5y-20=0 (® 2x-5y+4=0

(c) 3x—4y+8=0 (d) 4x—3y+4=0
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? Answer Key

Topic-1 : Circles

B 2 3. @) 4 @ 5 ® €@ 7@© 8@ 9 @© 100@
. 0 12. @ 1B K@ 5@ 1&@© 17.(d 18 @ 19 © 20 (@)
2. @ 2. 23.0) U () 25 @ 26 62 2.0 28 (cd 29. 2 30 (10)
3.0 320

33. (8) 34. (084) 3s. [;}%] 36 M 37 P+ -x—y=0 38 162+ 167 —48c+ 16y+31=0 39. (2)
912) (9 12} 192
40. 2.3 sq.units 41. [-_;,?]ur[;-*;} 2 — & 2+ + 8- 6y+9=0
3
10x-3y—18=0 45 £+;2_x=0 46. 8 sq. umits 47. 48. (4,2),(-2,-6)  49. (1)

a
(True) 51. (True) 52. (b.d) S3. fa.c) 4. (bc) 55. (a.c) S6. (b) 57. (a,c) 58. (c) 59. (d)
(@ 6L (d 62 @) 63. @ 64 (0 65 (@) 66.(d) 67.(2) 68 (c) 69. (c)
(0 7. (a)

S8gk

Topic-2 : Parabola

et 2 % 3. @ 4 @ 50© 6@ 70 +B.@ 9@ 100
1. ® 12 @ 13 (9 (1) 15.@ 16 0 17.0 18 L) 1. ([do

20. (a,b,c,d) 21. (abd) 22. (9 23. (ac,d)24. (ab0)25. (a,d) 26. (a,b d)27. (c,d)28. (a,d)
29. (ab) 30. (A)>(;(B) > (@:(O)>6):M)—>r) 31 @) 32 b 33 (b 34 (d 35 (0
36. ® 37. () 38 ()

Topic-3 : Eilipse

L @ 2 ( 0 4bs @6 @1 D& @ 9. (d) 10. (4)
1. 0 12. @ 13 @9 4 (a0 15 @b) 16, (be) 17. (be) 18 (bd) 19. () 20. (o)
2. ) 2@ W) 246 5. 26 6

Topic-4 : Hyperbola
1. (@) 2. (b) 3. (b) 4. (a) 5. (d 6. (b) 7. (d) 8. (¢ 9. (b) 10. (d)

(3]

X .
R
1 2 1\[5 2
5 (9

18. (ab.0)19. (a,b,d)20. (a,b) 21 (b,d) 22. (ab) 23. (a,0) 24. (a b, ¢, d) 25. (b) 26. (b)

20 () 28. (d) 29. A-(psBo(G,t);Co(r);D> (q.s) 30. A->(p,q);B—>(p.q);C—>(qr);D—> (g, )
3. (8 32. (b

. (© I %@ M 15 0 s 17. (a,d)
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Hints & Solutions

1"]

Topic-1: Circles

Ca

_L \ ¢ B be (a, — ¢
1 BHso,my.mgy=—1
(1-a)

0= = a=1=BI(l,-2)

oa+2
Let vertex C be (B, 0)

Line AH 1 BC
Mg Mpe = = 1
2
B—1
F, 2\.
Centroid of AABC is L 0,2 |
v

—=

=5 =—1 >

B=0

1
5 i

We know that G (centroid) divides line joining circumcentre
(O) and orthocentre (H) in the ratio 1 : 2.

e
b N3 (1, 1)
0 1 G > H
2k +1 2
2h+1=0= -
3 3
1 3 = S G [
= h=—— = k =—— = Circumcentre is | ——.——J.
2 2 o2 2
Equation of circum circle is (passing through C (0, 0)) 15 x*

~x+3y=0
ven : Circle (x 3}: + (y+ 2}2 = 25, with centre
and radius 5 1s intersected byaliney=mx + 1 atP &
3
J such that co-ordinates of mid point R of PQ is e

|

fpomnt Ris —— and pointR lies on the line

3m

+ 1, therefore y-coordinate of R will be
3

R T v A
< 3
Snce R = the mid pome A h\
5 2 QO
- & x ~ 1| > X
~]+2 M 2./
5 /
5
2 - - ./
e = Sm+bH= = 2
Idl /’

(2,0

\

2
Let the tangent to y? = 8x be V = MX +—
m

"t 1 . 2 3
If it is common tangent to parabola and circle x* + ¥y =2, then
distance of the tangent from the centre of the circle is equal to
radius of the circle

o)
m_ | s
Ol — B S ppees
T v V2= 2 o B
l\fm—ﬁlz m~(14+m~)
| |
2 ‘s 1)
>mttm-2=0=>m*+2)(m*-1)=0= m=1or- |
. Required tangents are y=x+ 2 and y=—x-2

Their commen point is (— 2, 0)
". Tangents are drawn from (- 2. 0)
. Chord of contact PQ to circle is

.2+ =2=x=-1
and Chord of contact RS to parabola is
y.0=4G-2)=x=2

Hence coordinates of Pand Q are(— 1, 1) and (— 1,— 1 ) respectively.
Also coordinates of R and S are (2, — 4) and (2, 4) respectively.

1 .
/- Area of wrapezium PORS = (2+8)x3=15

(d) Lct_ccnrre of the circle be r11, Elehen radius = hj
. Equation of circle becomes (x— Ay + (v - 2)~ = h~

Since the circle passes through (-1, 0)
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a132

Now, distance of centre from (—4, 0) is ‘5

. Point (4, 0) lies on the circle.

5. (b) Given that tangents PA and PB are drawn from the pont P
(1,3) to circle x° + y% —6x—4y—11= 0 with centre C (3, 2).

Clearly the circumcircle of APAB will pass through C and as
ZA=90°, PC must be a diameter of the circle.

Equation of required circle is
(x=D(x=3)+(y-8)}(y-2)=0

= x*+)y*—4x-10y+19=0

6 (d} Les the centre c|)f circle C be (h, k). This circle touches x-

axis. .. radius=|k

Also it touches the given circle 24+ F-1r=
w1th centre (0, 1) and radius 1, externally
Distance between centres = sum of radii

=5 \.l'(h—O) +(k—1) =1+ k|

= R+ B2+ 1=1+2]k|+F

= h=2%k+2|k|

. Locus of (h, k):%xz 2y +21y|

Now ify>0, it becomes x2 = 4y

and if y < 0, it becomes x = 0
Combining the two, the required locus is
{(r,3) : X2 =4y} U {(0,7) : ¥ < 0}

7.  (¢) The given circle is x* +32 —2x— 6y +6=0 with

centre (1, 3) and radius
=/1+9—6=2.Let AB be

10.

11.

12.

13.

one of its diameter which is
the chord of other circle with
centre at C, (2, 1).

Then in AC,CB,

C,B* =Cc} +CB?
=@2-12+01-32+@2)} _
=1+4+4=9 = C,B=3. I

@ P¥-8x+12=0= (x— 6)(.:(4 =0

P-14y+45=0 = (-5@r-9=0

Hence, sides of square are

x=2,x=6,y=5andy=9

Therefore, centre of circle inscribed in square will be

2+6 549
[T‘TJ @.7.

(c) Given that ling 5x =2y +6=0is intersected by tangent at
P to the circle x2 + y2 + 6x + 6y — 2 = 0 on y-axis at

Q (0, 3).
This means that tangent passes through (0, 3)
. PO = length of tangent to circle from (0, 3)

=J0+9+0+18-2 =

(a) LetZRPS=0, LXPO=90°-0

and ZPOX=9 (" ZPXQ=90°%)
. APRS~AQPR (By AA similarity)

ﬁ = _RE PRZ= PO .RS

OP PR

= PR=\[PORS = 2r=.[PO.RS
(b) Givmacimlexlﬂﬂjfﬂmcamm(o,mmdmn

P (rcos 0, rsin )

Let A and B be (- r, 0) and (0, — r), so that ZAOB = 90°

and an arbitrary point P on the given circle be (r cos 8,
r sin B).
For locus of centriod of A4BP

[rcosﬂ~r rsinG—r) SR
3 L] 3 ’y

= rcosB —r=3x,7sin —r=3y

= rcosB =3x+rrsing =3y+r

On squaring and adding,

(Gx + 1% + 3y + r)? = 2, which is a circle.

(a) Two circles intersects each other orthogonally iff

2818 F2hHh =t 6

Since the two given circles interseces each other orthogonally
2(MHOy+2k)(H=6+k

= WP-k-6=0 = k=-3/2,2

(c) O is the point at centre and P is the point at circumference

Therefore, angle OOR is double the angle OPR.




Conic Sections

14.

Lo

16.

A133

34)
R(-4.3)

Y
P

So, it sufficient to find the angle QOR. Now slope of
00 =4/3 = m, (let)
Slope of OR = — 3/4 = m, (let); Now, m; my =~ 1
Therefore, ZQOR =90° .. ZQPR=45°
(d) Given : Equation of the circle is

242 —px—qy =0,pg#0
Let the chord drawn from (p. ¢) is bisected by x-axis at point (x,,
0), then equation of chord is

xx -%(Hm-%(wﬂ) =x{ - px; (using T=S,)
As it passes through (p, g).

2
pPX -%(P’r?ﬁ)‘i—: X —px,

[\

-

b

2 3 SR
= X{ —5PX +—_}—+q?=0

= 2x; —3px;+p’ +q° =0

As through (p.g) two distinct chords can be drawn.

*. Roots of above equation be real and distinct.
= D0

= 9p*-4x2(7+¢)>0

= p =8¢

(d) Given : Circle

xg+_‘ +4x—6y+9sin?a+ 13 cos?a=10

its centre is C (- 2, 3) and its radius

= 22 +(=3)* -9sin? a~13cos’ o

= \{‘I+9—9sin2a—[3cusza T‘Zsinu

B
Let P (h, k) be any point on the locus, then £ APC = o

F|A
Also £ PAC= =
Now, in right triangle APC,

sing= ——=

PC [(h+2)? + (k-3

= Jh+2? + k-3 =2
= (h+2P+(k-32=4= B+ +4h-6k+9=0
Thus required equation of the locus is

2+ +ax—6y+9=0

(t) Centres and radii of two circlesare C, (5,0): 3 (=r,)and C,
(0,0% r(= r;)

As the curcles intersect each other in two distinct points,
Rl <CG<ntn

= |r=3|=8<r¥3 = 2<r<$

18.

19.

2sina 20.

(d) The given circle is x2 + y* — 6x — 6y + 14 = 0, cente
(3, 3), radius = 2
Let (f, k) be the centre of touching circle. Then radius of touching
circle = h [as it touches y-axis
s, Distance between centres of two circles

= sum of the radii of two circles

= J(h-32+(k-3% =2+h
= (h-3P+(k-3P=2+h?
= B-10h—6k+14=0

s locusof (h, k) is > — 10x -6y +14=0
(d) Let the equation of the circle whose equation is to be find

;)Et
+y-+2ax+ 2 +c=
As

0.
is circle passes through (0, 0) and (1, 0),
1
- 0, = e——
¢ B 2

Since the required circle touches the given circle
+ 3?2 = 9 internally like as shown in the figure.
¥

5

2 x radius of required circle = radius of given circle

9

= 2 gz+f2=3 = g2+f2=z

.
L = =4
= 4+f 7 f=+42

The centre is (%,ﬁ] or [—;-,—\/5]
(¢) As2x-3y—5=0and3x—4y—7=0 are diameters of circle,
therefore centre of circle is the point of intersection of the two
lines i.e., the solution of the two given equation of the lines

Ko R y el

21-20 -15+14 -8+9
: centre of the r::&ured circle = (1, -1)
Also area of circle, m= = 154

1
r2=—25—:—><7=49:>r=?

= x=1l,y=-1

Equation of required circle is
G-1P2+@+12=72 = P+)? -2 +2y=47
(a) Given : Two circles (x— 1)2 + (y— 3)2 = 2
Centre (1, 3), radius = r
andx*+ )2 —8x+2p+8=10

Centre (4, — 1), radius =~/16+1-8 =3

As the two circles intersect each other in two distinct points we
should have

C, C,<r, +ryand C,C>|r -yl
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= C,C<r+3 and C, Cy>|ry=-r;| x=1-+% x=1+k
= \9+16<r+3 and §>|r-3] 9 y=2+k
— e and |r—3|<5
= p=i and -5<r-3<5
r>=2..(i) and —2<r<8.. (D “:2)
On combmmg{llandm} we get 4
2<r=<8 pei o}
2. (a) Twocirc]ﬁr+1-'+2g,t*'-’f]_v'-c;=Dami R Q-

22.

23.

24,

25.

x4 7+ Zg1x+‘.}‘21+cz—0cutseachmhcronhogma]l) iff
2818, U h=6 % &
Let the required cm:%e be,
P+ 2ex+2y+c=0 e (1
As it passes through (a. b),
a*+b*+2ag+2bf+c=10 o (i)
Given circle : 2 + 12 = i2 ... (iii)
Singe circles (i) and (ii) cuts each other orthogonally, therefore ¢

Substituting this value of ¢ in eq. (ii). we get
a2+bz+2ga+2fb+i2=

o, Locus of centre (—g, — /) of the circle can be obtained by

replacing g by —v and f by - y, we get
at+b*-2ax~ Zby+&2=0

= 2ax+2by—(@+h+H=0

(¢) Given circle : x2 + 37 = 4

Its centre O(0, 0) = origin and radius =2

Let 4B be the chord with its mid pointt M (h, k ).

ZAOB=90°
AB=v2%+2% =2\2.

L AM =2

Now in AOAM,

LAOM =Z0AM = 45°
AM = OM = MB

OM =2k +k* =

locus of (4, k) is 2+ _1-'2 -
(b) Circle through point of intersection of twao circles

=0and 5, =0is S, +A1 5, =0

Req. circle is

G242+ 13- ) + A2+ )2 + 2x——‘£—y—%)=0

= (I+M2+(1+0))A+(13+20)x

+ (—3—Zl] y—ﬁﬂl
2 s

As this circle passes through (1, 1),

1+A+1 +A+13+2%- 3—2—%
2 2
= =12A+12=0 = k=1
Y Req,c'rrclcis

4+ 4\"*30\: 139p-25=0
(h} The cu"cie through points of intersection of the two given
circles x2 + 37—~ 6 =0 and +)3—6x+8=0is
(2+y2 - 6)*1.{_r-+y2 6x+8)=0
As it passes through (1, 1), therefore

4
(A+1-6)+a(1+1-6 +8)=0 = JL=Z=1

The required circle is

22 +2P7—6x+2=0 = 22 +)? - 3x+1=0
(d) Given circle is x> + y? - 2x + 4y + 3 =0, Its centre
(1, —d2} Lm;-sthmugh centre (1, — 2) and parallel to axes are x =
landy=—

Let the side of square be 2k.

Then sides of squarearex=1 -kandx=1+4#
andy=-2-kandy=-2+%

- Coordinatesof B O, R, Sare (1 +k, -2+ k),
(1-E-2+8,(1-k-2-KH.(1+k-2 -5
respectively.

Also P (1 + k., — 2 + k) lies on the given circle

. (It (-2+02-2(1+b+4(2+hH+3=0
= 28=2 = k=1or-1

Ifk=1,then P(2,—1), 0(0,—1),R(0,-3),5(2,-3)

Ifk=—1, then P(0,-3), Q(21_3}_ R(2.,-1),80,- 1)
26. (512)
A
A4 B+¢=—
P
Ag A,
\,
w6
In AAI QP ZOAIP= ACI'PA1 = E _E
PA i
21 == : El::ﬁ 9) =Zsin%=> PAI =45m[%) = (say]
S} =
2oy
4 (58 com0=21 3]
8 2 8 2
¥4 '9 3 9
PA, =4 sin [Z 2) =X7:PAg = 4Sln[-'é-+ 2) X¢
Similarly

(¢ o
PA, = 4sin (5 =X2;PA,=4sin| 5 8 5 =iy

3n
PA —45;1:[4 g) X4;PA = 43111( +¢) XS

8 2
NUW. PA} 3 PA2 PA_-:’ s PAS =3

P=4ssin[g]sin[§g-+2]sm(: 2] [ﬂ ]

(G HJon(5 ) sn(53)sn(3
=48 {sin%.cos%.sin[% 2] cos[;*‘z] Siﬂ("}”g]
S HECHE )
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sinBsm_r?—:*BJsinl—-—B sin| 3:-3
=45 e
=45 sinBcosBsin| =+ 0 cos-'l'—-:vejy
_ g e F3n )
sin 20sin| — + 26| |
=45 el <!
4
U)o inso
2
; : n
P is maximum when sin 46 =1=0= 3
P =21=512
Radical Q
A4, 1)
2
S
cx2+y2=1] ()
L‘EIC (x 4F+(Y-U2*ﬂ - (i)
radlczlams 8x+2y—17= 1-r2 [from (1) and (ii)]
8x+2y=18-r2
fym_..2
BLIS r
Given, AB= =

(c, d) Refer to diagram,
In AAOB

el i A r
sin —IZ
\n) R+r

e
= cosec| — |=—+1
n ¥

oefof)

Ifn=4thenR= r(x2-1)

fn=5then R :r[cosecg—lj
T T
"’ COSEC— < COSeC—
5 6
n
cosec?—q<2—l=i “R<r
= f

{ .1 n T
Fn=8then R= r| cosec——1| : cosec— > cosec—
\ 8 8 4

29.

30.

31.

cosa:%—l ;)-'\.'E—l :R)r(\fz_l)

\

|" R |
n=12.thenR= rLcmF-l :

o 4

=r(V2(3+1)-1): R<2(3+)r

Q 2v+4y=5

‘ +2y=4
@) P’ i 4

*+ Centre of circle is O (0, 0).
OA = perpendicular distance from point O to line

_[o+0-5| 5
e A T
OC = perpendicular distance from point O to line x + 2y = 4
_[o+0-4] 4
| s | afs
. CA=0C-04=— CQOC4(di}
z - - S— - =—= (radius
245 V5
16. 19 11
Now AQ” = CQ? — C42 (v =— =
ow Q2 02— CA (- AC L PQ) 5 20 4

- 00=r=\042 + 40"

5 11

D=, —t—= 2
AT
18 23| 25 _ 5
(10) AN= = =BN
«}64+3 102
€ > Ex—6y—23=0

ACPA ~ ACQB (By AA similarity)

CA PA CcA 2
CB OB = C4s5 1
= CA=2CA-10 = C4A=10
(2) Centre of the circle is (-1, -2)
Geometrically, circle will have exactly 3 common points with
axes in the cases
(i) ~Passing through origin = p=10
(i) Touréhmg x-axis and intersecting y-axis at two points ie. -
>Candg

ied>-pandl=—p=p>—-4andp=-1 .. p=-I
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32.

33.

34.

(iii) Touching y-axis and intersecting x-axis at two points
ie.2=candg?>C
= 4=—pandl>-p
= p=-4and p > -1, which is not possible.
only two values of p are possible.

g) he smaller region of circle is the region given by
+12<6

[

-.(1)

and 2x-3y>1 ...(1)

35

vy

3 10l
We observe that only two points 2~Z and Zv"z satisfy
both the inequations (i) and (ii)

s, 2 points in S lie inside the smaller part.
(8) Let r be the radius of required circle.

Clearly, in AC\CC,, CiC=C,C=r+1 36.
and P is mid point of C|Cy
CPJ.CICZ, Also PMLCC}_

Lz
Now APMC,~ ACPC, (By AA similarity)
M_Cl_=ﬂ = l=i=>r+l=9 = r=§
PC; CC 3 r+l
(0.84) We have AB = 1, AC =3 and ZBAC=§

Let A4 be the origin B on x-axis, C on y-axis as shown below
4 37.

| €(0,3)

1 >
A(0, 0) B(1,0)

Equation of circumcircle is

ot ; 2 3 2_ J——z——z 2_5
(I—EJ +[y—EJ —( (I*’O) +(0—3) —2) -E 18

(1)
[ r = Hypotenuse + 2]

Required circle touches 4B and AC, have radius r
Equationbe (x — /)% + (y— )% =12 (i)

If circle in equation (ii) touches circumcircle internally, we have

dclc2=|r1—?'2| :
1 r}2+[3 rz'- J? r
e Pl T ] WS e
2 2 2
1 9
= Z+r2—r+z+r2—3r

(-] (-8

= 2r2—4r+%:-2—+r1—\/m;r

= r=0or 4—\/5

= r=0.837=0.84 (on rounding off)

Let (h, k) be any point on the given line.

.. 2h+ k=4 and chord of contactisix +ky =1

= hx+(@-2n)y=1 = (dy—1)+h(x-2y)=0
which is in the form P+ 1.0 = 0 and 1t passes through the point
of intersection of P= 0 and O = 0 and this point of intersection

(%)
15 294

G

The radius of circle Cy is | em, C, 1s 2 cm and so on.

It starts from 4, (1, 0) on C;, moves a distance of 1 cm on C, to
come to B,. The angle subtended by 4,B, at the centre wilI1 be
AN |

— === ] radian.

»

From B it moves along radius, OB and comes to A, on circle C,
of radius 2. From 4, it moves on C, a distance 2 cm and comes to
B,. The angle subténded by 4,8, is again as before | radian. The
to%al angle subtended at the céntre is 2 radians. The process
continues. In order to cross the x-axis again, it must describe 2w

radians i.e. 2.3?% = 6.7 radians. Hence it must be moving on

circle Cs.
n=17
gq;létion of any circle passing through the point of intersection
+y?—2x=0and y=x1is
2+ -2%+A(p-x)=0

= x4+ Q2+ Ax+iy=0 e )
[24»1 +l)
Its centre = | —,—
2 2

For AB to be the diameter of the required circle, the centre mus:
liec on AB. i.c., on line (i)

2tk b e

2 2
Equation of required circle is
© +y2—x—y= 0

Given circleis 4x2 + 42 — 12x +4y + 1 =0

1 Al
= x2+)2-3x+ y+—=0 with centre | — ——
i [2 2)
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3
and radius =, [—+———==
I_m".{(h_k}bememidpl.of-
the chord 4B of the given carcle,

then CM | 4B and £ ACB= 12{F.
In A4CM,

LACM = %A»!C‘B =60°

and £4=30°
sin A4 :EE
AC
. J(h=3/2)% +(k+1/2)?

3/2
2

- (3 (-3 +(3)

— 16k + 162 —48h+16k+31=0

locus of (h, k) is 16x* + 16y* —48x + 16y + 31 =0
The given lines are Ax— y+ 1 =0 and x — 2y + 3 = 0 which meet

x-axis at A (—%,0) and B (- 3, 0) and y-axis at C (0, 1) and

3 42-
D (D,E) respectively.

O4A »OB=0C*=0D »

j)
C
[

‘v t

= (—%](—3):1% = %=32

40. Tangentat P(1, /3 ) to the circlex® + )% =4 is

41.

x.1+y.4/3 =4

p Y

P(,\3)

43.

It meets x-axis at 4 (4, 0), S 04=4
Also OP = radius of circle=2, . P4=+4>-22 =12 -

Area of AOPA=%XOPXPA=%X2X\/E

=2./3 sq. units
We have C, : 2% + y* = 16, centre O, (0, 0) and radius = 4.
C, is another circle with radius 5. Let its centre O, be (4, &).

lew

B
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Now the common chord of circles C,; and C, is of maximum
length when chord is diameter of mnaﬁer circle C,. In this case,
the common chord passes through centre O, of circle C,. Given
that slope of this chord is 3/4.

- Equation of 4B is,

_v:%x: 3Ix-4y=0 oo ()
In right A40,0,.

0,0,= 5> 4> =3
Also 0,0, = perpendicular distance from (k, k) to circle (i).
| 3h-4k 3h—4k

) it =t
\|'32+42

= +3=

= 3h-4k+15=0 ... (i)
Now, AB 1L 0|0, = m p xmpo, =-1
2 %x%=—1:4h+3k:0 o (i)

From (ii) and (iii),
=—9/5,k=12/5 or h=9/5,k=-12/5

. (-9 12] [9 —12)
Thus th ired =5 oo il Sl g
us the requ centre 18 [ 5' or 5" s

From P (4, 3) two tangents PT and PT" are drawn to the circle x*
+ 32 = 9 with O (0, 0) as centre and radius = 3.
To find the area of APTT'. -

T T,
(4.3)

T
Let R be the point of intersection of OP and TT".
Clearly OF is the perpendicular bisector of IT".
Equation of chord of contact 77" is 4x + 3y =90

Now, OR = length of the perpendicular from O to TT"

_|4%x0+3x0-9]| 9
V42 ++3? 3

OT = radius of circle =3

e

TR =JOT? - OR? =J9_% _12

5

Now OP=4/(4—-0)* +(3-0)* =5

PR=OP—OR=5—§=lé

5
Area of the triangle PTT"
= PRxIR=20 y it Bt
Gi Equati fs' les o
iven ; Equation of circle 1s :
_r2+}3+4x—6y+9=0 Tl
A B
M
(0, 3) (h, B
Now, AM = 24B, . AB=BM

Let the co-ordinates of M be (h, k)

B[0+k 3+lc)_(ﬁ k+3]
3 Vrm g Nadty

As B lies on circle (i),

i 2
(ﬁ) +[—“3] +4x£—6[k+3]+9:0
2 D= 2 2
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44,

45,

46.

47.

= P+P+8h-6k+9=0
locus of (h, k) is, ** + 37 +8x— 6y +9=0
Given : Equation of two circles are
3 2
r2+'.-' ——x+4y-3=0 el
andr+1"—6.t* y—15=0 . (ii)
Now, we know that equation of common chord of two circles

S;=0and§,=0is§,-§5,=0
Hlence equafion of commen chord of two given circles is

,
= 6x+§_t+2}'—4_\"l:"—3=0

20x
=

Gl\encm:le

—lr-\-—l

+y —2x=0 (1)
Welmcm. thatequanmafchordcfum1z$ Owtoscmndpomt
is (¥ lmg‘mmr §;, where T'is tangent to curve S =0 at

—-2y-12=0 = 10x-3y—-18=0

x 1
o h‘tt, ¥,) is the mid point of chord of given circle (i),
then equation ofchords

2
_UI_J_ s _(X-,-xl)_—_ Il +}"} —2."1
= (.r]-l)r+11y+x1—x1
Asrtpasscsthmugh ongm,weget
R =00 24y -5 =0
locusof(xl yisx? +y?-x=0
Gwen E uation c-tl circle is,
x—2y-11=0
It's centre is (2, 1) and radius

-3 =0

=\/D4+1+1 =4=BC

A
(4,5)

B
51‘! of tangent from a point (xl,y]) to a circle
+2gx + 2y + ¢ =0 is given by

\/xlz +y12+2gx1 +2fy +c
. Length of tangent from the point (4, 5) to the given circle

=J16+25-16-10-11 =4 =2=4B
. Area of quadrilateral ABCD

1
= 2 (Area of AABC) =2><EXAB><BC

=2x%x2><4=8 sq. units.

Let 3x — 4y + 4 = 0 be the tangent at point 4 and
6x — 8y — 7 = 0 be the tangent of point B of the circle.
As the slopes of the two tangenis are same, therefore the two
mgents parallel to each other .
AB should be the diameter of circle.
AB = distance between parallel tangents.
3x—4y+4=0and6bx—-8y-7=0
= distance between 6x —8y + 8 =0 and 6x—8y—-7=0

20 E 3
\;‘36 +64| 10 2
1 3
Radius of the circle = E(AB) = Z units.
Eguation of given line .
4x-3y-10=0 (]
and eguation of given circle
r+y—2r+4y-20=0 . (1)

From (1) and (n), we get

2
[3}’:10) ) —2(3)’:10) £4y-20=8

= P+4y—12=0 = p=2,-6 => x=4-2
Points are (4, 2) and (- 2, - 6). !
Point P lies on a circle and 4 and B are two points in a plane such

that E =k
PB

Then k can be any real number except 1, otherwise P will lie on
perpendicular bisector of 4B which 1%3, Iins.

(True) The centre of the circle x* + y“ —6x + 2y =0 is
(3, — 1) which lies on the line x + 3y =0

2. The statement is true.

(True) The circle passes through the points

A(1,/3),B(1,—3) and € (3,3).

A 0.43)

] i-H 6B
v
Here line 4B is parallel to y-axis and BC is parallel to x-axis, ..
ZABC=90°
. AC is a diameter of circumcircle.
Equation of the circumcircle is

G- -3+ (-V)(y+3)=0

= X+ —4x=0 (@)
Let us check the position of point (5/2, 1) with respect to the

2
circle (i), we get S=TS+1—10<U

5
Point (Es 1] lies inside the circle.
- No tangent can be drawn to the given circle from point (5/
2, 1).
Given statement is true.

(b, d) Given that arg(”—;) =arg(z+o)—arg(z+P)
z+

m m
=— implies z is on arc and (o, 0) & (B, 0) subtend I on z.
Given that z lieson x2 + y* + 5x— 3y +4 =0
So put y = 0; for value of o and p
2+5x+4=0=>x==1;x=-4

Z

k.
4

(-4, ‘”&/““ 0)

Hence o= 1, =4.
(a, ) Given : Acircle : x2 + y> = |
Let coordinates of P = (cos 0, sin 0)

. Equation of tangent at P(cos 0, sin 0) is
xcosB+ysinB=1 ..(1)
Equation of normal at P is y = x tan 0 <(i1)
Now, equation of tangent at Sis x = 1 ... (iii)
On solving (i) and (iii), we get the coordinates of Q as

(1,1_.6039) £ (LtanEJ
sin© 2
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N i l;'cx:ls&sa:nﬁl

Q(l,=ma2)

> x
S(LO)

. Eguation of line through Q and parallel to RS is

y= tan— o (i)

Intersection point E of normal (ii) and line (iv) can be find out by
solving (ii) and (iv).
Now from (ii) and (iv),

1-tan>0/2
2

lﬁ—y2
- Locusof Eis X = o ¥=1-2x

8
taﬂa =xtan = x=

b 1 I==1

It is satisfied by the points [—,—] and [—,'—-].
‘3 ¢) Let the equation of circles be

+y +2gx+2fy+c=0 =)
Il passes through 0, 1)

1+2f+c=0 (i)
Smce circle (1) is orthogonal to circle (x— 1)2 + },2 =16
ie. x"+1 —21:— 15=

andx?+32-1=0

L 2g%X(-1)+2fx0=c-15

= 2g+c-15=0 ..(1i1)

and 2gx0+2f x0=¢c-1

= c=1 ..(1v)

Solving (ii), (iii) and (iv), we get
e=l,g =71

. Required circle is x2 + y2 + 14x — 2y+1=0, w:thcmtre{- .
l)andradlus—?

~. (b) and (c) are correct options.

e 3 (3, 4)

(a, ¢) Here, there are two _
possibilites for the given circle
as shown in the figure.
- The equations of circles can be
(x=3P+(y-47=42
or (x-3P+(y+4P=42
= !(3+},3'—6x 8y+9=0
or x2+y— 6x+8y+9 0
&b) Given Circle : x2 + y = 4 with centre C,(0, 0) and

-&ndcuclexz+)2—6x 8y — 24 = 0 with centre
C,(3.4)and R, = 7.
\mi.C C,=5=R,-R,

Then:!on: ‘the given ctrcles touch internally and hence they can
have just one common tangent at the point of contact.

(a, ¢) Given : A circle x2 + y2 — 2rx — 2hy + h2 = 0 with centre (r,
h)and radus=r.

Clearly circle touches y-axis so one of its tangent is
x=0.

58. (¢)

L= Clrk)

o

(0,0)
Let y = mx be the other tangent through origin.
Then length of perpendicular from C (r, h) to y = mx should be
equal tor.
mr—h

m2+1

=r

hz e rz
2rh

= m?-2mh+h2=m2+2 = m=

322

Other tangent isy =
2rh

= (- x-2thy=0

B
1 p y=2x
0,a)

Consider centreas P (0, a), 0.>0

; 2(0)-a
Distance of A]P = JE =

|—a|=5r = a=+/5r
Latr=5+45

J§r+r=J§(J§+l):r=J§,a=S

= P(0,5)

Foot of perpendicular from P to line 2x—y=0

x=0_ y-5 —(2(0)-5)
2 =00

x=2,y=4A,(2,4)

X +2 T b B3| +4
2 2

x; =-2,y,=6 B(-2,6)

=1

Let B (x;, ;) - =5

For Questions 59 and 60
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1
Area of AZMW = Ex ZW x MP

1 24J6 24 2886

x X
2 5 5 25

Area of AMZN 72( =
Areaof AZMW 5 2886 4
SO (o) R
Now common tangent of C, and C,; is S, — 8, =0
= 2hx+2ky—h2— R=0_p
18 24 81 144
s —_— =0
or 5 ==X 5 g 25 25 9-—-36
= 3x+t4y+15=0
g It is tangent to x* = 8oy
Given threg circles are i Putting value of y from common tangent in parabola, we get
x2+y2=9 3x+15
2 - )2“‘0’— )2—15 2 =-8a = 2+ 60x+30a=0
= h)R+ (- ggz 4
Centres of circles C,, C; are D(0, 0), E(3, 4), F(h, k) It should have equal roots
respectively 10
and radii of circles C];CZ : C, are 3, 4, r respectively. A ARt A= = = —3- - (D) - (u)
. i Thus (B) — (q) is the only correct combination
P 6iDE =5 and (D) — (s) is the only incorrect combination.
4 59. (d) Option (d) is correct.
Centres of circles C It Cz, C; are collinear = F h, th 60. (a) Option (a) ;5 Incorrect.
MN=MD+DE+EN=3+5+4+4=12 = r=6 6L, (d) PR =—r
~ DE=6-3=3 B
16 81 L8 Bigagmi R 1
= hh?hz—gahl—g Sn:l+2+2—2+ +2”] —2[I~?]-2—F
9 For circles C,, to inside M
= h= 3 taking h +ve, as lies between D and E 1025 1 1 1025
Sn—]+ar|<—:>-— + <
(9 12] 513 on=2  on=1 " 513
55 o1 o1es
s i L0 T T om 1026 1026
ARl EER = 2"<2026=n<10=k=10
L (A - (P _ Also =5
DE is common chord of circles C, and C, 3+ 21=30+ 10=40
Equation of XY : §, —5,=10 199
=5 Gz By 18 =055 Teip-0=0 62. (b) - _@% -2
9 2198
Length of Ll romDto XY= =DP 199
) Now, \/_S 1+a, <2|981\ﬁ
Also DX =3 \; = & \/7225_81 o :
? 4 25 25 5 e 1 2%
24 = _an +2rr-] = 5198
XY =2PX = ==
ZW is chord of C,. i
2 2-2?!—2 2]98

| oy

9
FP=MF-MP=6-|3+_|=6-—=
5 5 n-2 1 },197
= 2 < 2—3 = Lon <19 =n=199

zp= 62_[§J2 _ 624 1276 246

S| me—de e - 8 @ ﬁ & :\ G_‘
I E|
Hence, Length of ZW _ 246 /5 Sl E?, \\
Lengthof XY  24/5

=~ (B)-( o ) G20y
i 1 12J6  72V6
Area of AMZN = = MN x ZP = — x 12 x e T,
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Equation of E; E,isy =1

Equation of F, F,isx =1 67.
Equation GfGJ éz sxt+ty=2

By symmetry, ltmlgen’ts at E, and E, will meet

on v-axis and tangents at F; and F, will meet

on x-axis

E = (v3,1) adF, = (1,3)

Equation of tangent at E, is y3x+y=4

Equation of tangent at F is x + Vy=4
Points E, (0,4) and Fy(4, 0)
Tangents at G, and G, are x =2 and y = 2 respectively intersecting
each other at G,(2, 2?)
Clearly E, F; and G; lie on the curve x +y = 4.
(d) Let point P be (2 cos 8, 2 sin 8)
Tangentat Pisxcos O +ysin 8=2

2
M[—~=0} and N[O,_LJ
cosB sin@

1 1
Mid point of MN = [Cosﬁgsinf}]

For locus of mid point (x, y) of MN,
1 1

y—sinEl
] 1 2 2 3.9

= —+—=—=13x+ty =¥

68.

X=—-,
cosB

RN
(a) Equation of tangent PT to the circle 2 +y =4
at the point P{y‘g,l] is JEJS'*'Y =4
Let the line L, perpendicular to tangent PT be

x—y3+A=0
As it is tangent to the circle (x — 3P +y2=1
Length of perpendicular from centre of circle to the Tangent
= radius of circle. _ 69.

3+A

— =1 = AL =-lor-5

.. Equation of L can be x—3y=1 or X— By=5
(d)

sollp

/ ', Y
2 x
" 1 a
>
xc]m,o C,(3,0) P

x=2
From the figure it is clear that the intersection point of two direct
common tangents lies on x-axis.
Also APT,C, ~ APT,C, .. PC,;:PCy=2:1
or P divides C,C, in the ratio 2 : 1 externally

Coordinates of P are (6, ().
Let the equation of tangent through P be

y=m(x—6)

As it touches x> + 12 = 4

6m 2
=2 =236m=4m*+1) .
Yym"~ +1
Eguations of common tangents are

y=+

7 Aas

al4l

Also x = 2 is the common tangent to the two circles.
(a) According to the given question, we can assume the square
ABCD with its vertices A (1, 1), B (=1, 1), C (=1, 1), D (1,-1).

P be the point (0, 1) and O be the point (/2.0 ).

0]

B A{1.4)
1.1
2/ ooy At

L o
=1-1) 1-1

¥

PA% + PB? + PC? + PD?

042 + 0B* + 0C? +QD?
- 1+14+545 _12
C2[(V2-12 +1]+2A(V2 +1)2+1] 16

(c¢) Let C'be the said circle touching C; and L, so that C

and C'are on the same side of L. Let us &raw aline T paraliel to
LfaE a distance equal to the radius of circle C,, on opposite side
of L.

Then the centre of C' is equidistant from the centre of C, and
from line T.

= Locus of centre of C’ is a parabola.

Then,

(¢) Since §isequidistant form 4 and line BD, it traces a parabola.

1=
Clearly, AC is the axis, 4 (1, 1) is the focus and i [EsE] is the
vertex of the parabola.
1
ATy =—:
538
T, Ty = latus rectum of parabola

1
=4x—=2\5
vz

NY

(-1,1)B

-1-1)
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70.

71.

72.

73.

XLXZJ‘;.:l sq. units

2

(c) Given : A circle 2 +‘1'2 +6x—10y+30=0
with centre (-3, 5) and radius = 2

L :2x+3y+(p-3)=0;

Ly :2x+3y+p+3=0

Clearly Iy || L
2 Distance between Lland L’.".

p+3—p+3 6

i =2
22:3 J3

= If one line is a chord of the given circle, other line may or may
not the diameter of the circle.

. Statement 1 is true and statement 2 s false.

(a) Equation of director circle of the given circle
X+y=169isx>+y" =2 x 169 = 338.

We know from every point on director circle, the tangents drawn
to given circle are perpendicular to each other.

Since (17, 7) lies on director circle.

: The tangent from (17, 7) to given circle are mutually
perpendicular.

Given : Three circles with centres at C,, C,, C; and with radi 3,
4 and 5 respectively. These three c:]rc}es touch each other
externally as shown in the figure.

Area (AT,T,T;) = —

P is the Fomt of intersection of the three tangents drawn at the
points of contacts L, M and N. Since lengths of tangents to a
circle from a point are equal,

s PL=PM=PN

Also PL 1 CICZ,PM S C)C3,PV_LCIC3

Clearly P is the incentre of AC,C,C; and its distance from point
of contact ie., PL is the radius o mcuc}e of AC,C,C,.

In AC,C,C,5, sides are
a=3+4=7b=4+5=9¢c=5+3=8

= ‘H;” =12, -~ A={5G-a)-b)-9

A 124/5
=J12x5x3x4 =125, Now r=;=l—\2/_=\/§

Given : Aline 2x + 3y +1 =0 touchesacircle S =0 at (1, — 1).

Eguatign of the circle can be
—-1)y+ L\‘-l})j‘r A(2x+3y+1)=0.

74.

75.

=5 2% 9 3% =[x =3 —sg =

Mathematics

= 2HYP+2A-D+yEBL+2)+A+2)=0 ...0)
But given that this circle is orthogonal to the circle, the extremities
ofwho?eds%\ete(;ar%;(o(ﬁ)a? (-2,—1)ie.

x{x+2)+ +1)=
= x2+y+2x

On applying the concfhoa of orthogonality for circles ) :(an)d (i1),
3A+2
2(1—1).1+2[ i ].(—1)=k+2+(—3)

(- 2818, T2fih=¢ ¢y
3

2
Substituting this value of A in equation (i), we get the required
circle as
2 5 5 1
X +y —S5x——y+—=0
2 2

= 22=+3 1‘—10'(—5‘;'-'-]—0
mmmctrclebr 1."=r2
From point (6, 8) tangents are drawn to this circle.

P(6.8)
Then length of tangent,
PL=\6*+8 2 =\[100~ 2
Also eguation of chord of contact LM is

bx~8y—r~P=0

= length of perpendicular from P to LM
_36+64-77 10077
J36+64 10
Now in right angled APLN, Lz\f;PLz-Ple :
=(100_r2)_(100—r ) =(l{)O—r »
100 100

Ly _r100-2

10

f 2
LM:% (- LM=2LN)

5
1
Area of APLM = E-x LM x PN

3
V10072 —r
- xl s L W

2 5 10 100

For maximum value of area, d—A =0

dr
3 1

— —;6 (100—r2)5+r.%(100-r2)5(—2r) =0

1
=  (100-72)2[100—72-3r2]=0 = r=100rr=5
But » = 10 gives length of tangent PL =0
» # 10 and hence, r =5

Let equation of C, be x> +y? = 2 and of C, be
x—aP+@-8P=ry
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Let centre of C be (h, k) and radius be r, then by the given
conditions.

\/(h—a)z +(k-b)® =r+rand  h>+k* =n -7

= Jh-aP +(k-b) +Ni2 + K2 = +7,

Equation of required locus is

\/{x—a}2 +(yv.-E:»}2 +\/x2 +y2 =K+h,
which represents an ellipse whose foci are at (a, #) and
0.0

[ PS+ PS'= constant = locus of P is an ellipse with foci at
Sand S

The equation 2x% — 3xy + 32 =
and OA',
Let angle between these to tangents be 20.

2
2 [%}3) —-2x1

2+1

0 represents pair of tangents OA

Then, tan26 =

Wi —ab
a+b

tan 6 =

2tan 0 l
|—tan” @ &

—6+36+4 ==
tan9=++=—3:\-’10

—=tan’0+6tanf—-1=0

. tanB= v’lﬁ—_’,

Now we know that line joining the point through which tangents
are drawn to the centre bisects the angle between the tangents,

LAOC=Z4'04C= ¢

Since § is acute,

In AdOC, tanB=—
L o ‘/_+3, 04=33+/10).
J10-3 \/_D+3
Let P (5. ) be on C,)
W+ =47 .. (i)

Chord of contact of P w.r.t. Cl is hx + ky = 12
ItmtcrsectsCl,x“+y2 2in A and B.

%7 P(h, k)

78.

= rFE-F)-2Fka~F_~F=0

> 247 -2Pk+2AP-B)=0
n+x r’h _h i s .
= =—.¥ Vo =—
1 2 4?’2 2 1L =722 2
If (x, ¥) be the centroid of AP4B. then
3x= xl+x2+h—£+h*§—h—
2 2

h
x=E or i = 2x and similarly k = 2y

Putting the value of h and £ in (i), we get
42 + 42 =42
Locus is x2 + )2 = 2

Given C is the circle with centre at (0, \E ) and radius r (say),
then C = x? +{_v—\5}2 =

= (,1’-\5)2=(r2—x = y- \f_ r2

=242 =52 ey

The only rational value which y can have is 0. Suppose the possible
value of x for which y is 0 is x;. Certainly —x; will also give the
value of y as 0 (from (i)). Thus, at the rnost. there are two rational
points which satisfy the equation of

Let r be the radius of circle, then AC 2r

Since, AC is the diameter,

“I

. LABC=90°

. IAABC. BC=2rsin §.AB=2rcosf

In right angled A4BC,
BD=4Btan o =2rcos B tan
AD=ABsec a=2rcos P sec a
DC=BC-BD=2rsinP -2rcosPtana

Since E is the mid point of DC,
DE=E=2rsinﬁ—2rcosﬂtana

2

= DE=rsnpP—rcosptan a

Now in AdDC, AE is the median.

5 2(AE*+ DEY)=AD*+ AC?

= 2[d?+ /2 (sin B — cos B tan @)?]

=47’ cos® B sec? o + 42
2 dzcosza
ST 3 2
cos” o +cos” B+ 2cosacosfcos(f—a)

. 2
= Area of circle = T
nd?* cos® o

2

cos? o+ cos? P+ 2cosacosPcos(B—a)
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(1442a 1-2a)
G

) J,thenthe

equation of the circle becomes 2+ -px—py=0
|(1+-u'5a 1-+2a)

N B

Since the chord is bisected by the line x + y = 0. its mid-point can
be chosen as (k, — k). Hence the equation of the chord represented
byT=38§,is

Let the given point be (p, p) =

Jox — ky — %(x*—k)-— %(_\'—k]=.{£+k2—pk+ pk

Since, it passes through 4 (. P).

Lp—k,ﬁ—g(p+k)— %{I_J—k)=2k2—pk+ Dk
or 3k(p- p)=4k*+ >+ p? s (iy
1+24%) 1+24°
Putp—f?=a\/5 andp2+f32=2,( 2 J 2a
... (ii)

Hence, from (i) using (ii), we get

1

412 - 32 ak+ E(I+2a2)=0 ... (iii)
Since, there are two chords which are bisected by
x +y =0, we must haye two real values of k from (i)
- 18228 (1+2a9)>0
= at-4>0=(a+2)(@-2)>0=a<-2or >2
S a E(_ CO,—Z}U (2' w.)
Let the family of circles, passing through 4 (3, 7) and
B(6,5),bex*+y* +2gx+2fy+c=0
Since it passes through (3, 7).
L 9+49+6g+ 14f+c=0
= 6gtl4f+c+58=0 el )
As it passes through (6, 5)
o 36425+ 12g+t 10f+e=0

12g+10f+c+61=0 . (i)
On substracting (i) from (i) we get,

41 -3

6g—4f+3=0 = g=—6—

On putting the value of g in equation (i), we get
4f-3+14f+c+58=0

= 18f+55+c=0 => c=-18f-55

Thus the family of circles is

x2+y3+[4f_3] x+ 25— (18f+55)=0

Since, members of this family are cut by the circle
2+yE—dx—6y-3=0
Equation of family of chords of intersection of above
two circlesis §; — 5, =0
41 -3 X :
—3—+4 x+ (2f+ 6) y — 18f+ 52) = 0, which can be

written as

(3x+6y—52) +/{-§—x+2y—18] =0

which represents the family of lines passing through the point of
tersection of the lines

3x+ 6y 52=0and4x+6y—54=0
On solving of these equations, we get x =2 and y = 23/3.

82.

83.
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23
Thus the required point of intersection is (2, —3—)
Given : A circle
2x(x—a)+y(2y—5b)=0(a, b=0)
= 22+2 —2ax—rféy={] nil)
Let us consider the chord of this circle which passes through the
=
point [a, %] and whose mid point lies on

X-axis.

Vi

Let (k, 0) be the mid point of the chord, then equation of chord
can be obtained by T'= §,

b
ie., 2xh+2y0-a(x+h)- = y+0)= 2h% - 2ah
b 2z
= (2h-a)x- Ey+ah—2h =0

This chord passes through (a, %] i

2h-a)a- 2.9 +ah—-202=0
Db

= 8h®-12ah+(4a?+b%)=0
According to the question, two such chords are there, so we
should have two real and distinct values of & from the above
quadratic in h.
o
= (12aP-4x8x(4a2+b2)>0 = a*>2°
Let ¢ be the common tangent given by

4x+3y=10 .. (i)
Common point of contact being P (1, 2)
Let A and B be the centres of the required circles. Clearly, AB is
the line perpendicular to ¢ and passing through
P(1,2). ;

F 3

5 YP(1,2

v

-. Equation of line 4B is
Asslopeof tis=—4/3
=r|..slopeof ABis=3/4=tanf
o.cosB=4/5;sin8=3/5
For point 4, ¥=— 5 and for point B, r =5, we get
x-1 y-2 Radiusof eachcircle
s 35 [ {hemgs,f:hps:s}

= Forpointd, x=—4+1,y=-3+2
and Forpoint B, x=4+1,y=3+2
A(=3,-1), B(5,5).

x—1y—2

4/5 3/5
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Equation of required carcles are
@+3P+ G+ 1P =5

and (x-SF+G-5F=%

= r’+yz+6x+2,r—15=0

amdx +y -10x-10y+25=0
LﬂABubemhpthw&yu:k-
."-va=

and CM be pepeafcsin p i3 oo C i L

0
Also y— x = 0 aad ¥ = 2= 0 == pepeniicair ™ oxch afer

. OPCM smxumge - (N=0P=87
Let r be the radies of orice.

Also AM = %AB=§:6—~E=3-5
In ACAM, 4C7 = 40 - Jac*

= A= (3\'5)2 4 = F=BOF = =57
Since y=x 5 angent © e e m &

CP=r

| h—k|

[——=|=52 =4-i-=m _®
vz

?i'owCIl=4-ﬁ

[B+R LD S e neth ®
_:: - .3 = . .

| 2 |

On solving (i) aad (u), we get the possible centres as
O.-D.(1L-NELNE D)
Hence, tjdes,ue
(x=9y +(r+12-50=0
x-1x+{+9--50=0
(x+ 1P+ (¥-97-50=0
and (x+9F+(-17-50=0
But the point (- 10, 2) lies inside the circle.
. 8; <0 which is satisfied only for
x+9P+(-12-50=0
e required equation of circle is
1P F18x o2y +32=0, P
(

)
Given : kmi'LJ’mi) 0,i=1, 2, 3, 4 are four distinct points
m;
on a circle.
Let the equation of the circle be x2 + y2 + 2gx + 2 + ¢ =0
As the point m,—l- lies on it.
m

2 2f

m +L2+ng+—+c=0
m m

= mi+2gmitem?+2fm+1=0
m, m, my, M, are roots of this equation, hence m,m,m,m,

= (-2P+(y-2P=4,
which has centie C (2, 2) sad radius 2.

Let the equation of third side 4B of AOAB is £+%=l such
a
that 4 (a, 0) and B (0, 5)

Seex (2 D) md argm e on same sifie of 43

2?2 2 3%

AN N

2
=3 =>
1 1 =

— -—

-~ LA0B==2
Thentes £F = S dametr of S cocie passeg the
‘_-_dhm Femce coqmme of S cpcle 5 Se mad-pomt

L

of e 0

~

e
(R1]

’ -
Lo e b B d

\2"2)
Bete=Tk p=1%
O pumtimg B wines of s and & G e 2=

S h+k-hk+ ViZ + k2 =0
Locus of M (k, k) is,

x+y—xy+ \!x2+y2 =5 ... (i)
Comparing it with given equation of locus of circumcentre of the
triangle ie.

x+ty—-xp+k .‘1r2+y2 =0 ... (iii)

We get, k=1
Let the equation of L, be x cos a + y sin a. = p,
Then any line perpendicular to L, is

xsin @ —y cos o= p,, where p, is a variable.

Then L, meets x-axis at P (p; sec a, 0) and y-axis at
0 (0, p, cosec o).

Similarly L, meets x-axis at R (p, cosec o, 0) and y-axis at
S(“)_stec a). y

L

R o x
L,
Now equation of PS is
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x ¥y
+ =t E . _seca .0

pyseca  —ppseca P P
Similarly, equation of OR is
—-5 s + Y =1

P2COSEC O PjCOSEC O

x ¥ v
= —+-—=coseca =0

Py A

Locus of point of intersection of PS and OR can be obtained by
eliminating the variab!e P, from (i) and (i1)

Lp—l—-seCU.J % +—V- =Coseca

1
[On substituting the value of p_ from (i) m ()]
= (x-p sacu}x*_\3=p];cosecu
= x2+_r—p1.rsa:n-p}_rmsccu=0
which is a circle through ongin.
Let equation of tangent P4B be 5x+ 12y—10="0and that of PXT
be 5x—12y-40=0
Nowletcentreofcu‘clesC and G, be C (h, k).
Let CM 1 PAB, thenCM radiusof C; =3
Also C, makes an intercept of length 8 uhits on PAB

:>A3M4

Now in AAMC, we get AC= \f42-+-32 =
s Radiusof C, is = 5 units
Since 5x + 12y — =)

and Sx— 12 —-40=0 (i1)
are tangents to C|, Lherefore length of perpendicular from C to
AB = 3 units

S5h+12k-10

=+3
13
= 5h+12k-49=0 (i}
or S5h+12k+29=0 ... fu
Sh—12k—-40
Similarly —13——'—-‘=i3
= 5h-12k-79=0 ... (i)
or Sh-12k-1=0 ... ()

Smce C lies in first quadrant,
S hok are+ve

. Equation (ii) is not possible.
On soivmg“ (i) and (m], we get

(]

This is also not posmble
Now solving (i) and (iv), we get A =5, k= 2.

Thus centre of C%_ is (5, 2) and radius 5.

Equation of C, is (x— 5 + (v - 2)? =52
= 2+)2-10x-4y+4=0
Let the two points be'4 = (a;, B;) and B = (a,. B,)

Th ts of
om0 e

o +oy=—2a sua k)

and U.}Il,-—bz ... (i)
Bl,ﬂ?gart rBDutsogr+2px g*=0 @
=— wee (100

and BBl g e (V)

Now cqua'hou of n:;r:rcle with 4B as diameter is
(x—a;) (x— ﬂ'})"'(}““ﬁﬂ(}’ Bz]‘
= (o ooy, + }"(ﬁi"‘ﬂz]} BBy=0

= 2+2ax-b2+y+2py-¢>=0

[using equations (i), (ii), (iii) and (iv)]

e x2+y2+2ax+2py—b2—q2=ﬂ,

which is the equation of required circle, with its centre

(-a,—p) andradius=\}az+.p2 +b? +Q2 2

Equation of chord whose mid point is given is T'= S

= _trl*_lyl-r3=,\'12+yf-r
[Here we consider (x v,) be mid pt. of AB]
A:upassestlmgh (h, k
Ju h — I! +¥]

=D l.,a-cl.t."n:pfl.r1 1)br1-'s"—fu+h
Gr\msmnghtlncs x+y=2 and x—y=2

As centre lies on angle bisector of given lines which are the lines
y=0andx=2.
Centre lies on x axis or x = 2.
But as it passes through (— 4, 3), ie., I quadrant.
Centre must lie on x-axis.
Let it be (a, 0), then distance between (a, 0) and (- 4, 3)
= length of perpendicular distance from (g, 0)tox+y—-2=10

2
(@+47+@©-37= (5—_3]
V2
a=-10=+ \/5_4

= a*+20a+46=0 =
Equation of circle is

[x+ (10£/54 )P+ 32 = [ (10 £4/54 ) + 4P + 32
= Xl*.‘z+2(101\[5_4)x+8(lﬂiJ5_4)_25=0

= 2+3242(10£+/54 )x+55+ JS4=0.
Equation of circle is
24y 2x—4y-20=0

with centre (1, 2) and radius =./] + 4 + 20 =5
Using equation of tangent at (x,, y;) of
X2+ 32+ 2%, + 2y +c=0is
xxp gt x)fp+y)te=0
Equation of tangent at (1, 7) is
x. 14y, T-(x+1)-2@+7)-20=0
== p—F=0 ... (@)
Similarly, equation of tangent at (4, — 2) is
4x—2y—(x+4)-2(y-2)-20=0
= 3x—4y-20=0 == ()



a147

B(1,7) 2. (¢) LetA(x,y)=(2 20)be int on lay? = 4x.
3 (c) (x, y) = (£, 2t) be any pAo(x’ ;) __Q?p?gﬂ}
¥y
> ((16.7)
. 3
D(4.-2) P
: G = 1
For peint C, solving (i) and (i), we get X € —_X
F=16.pmt = C (16, 7). 0,00

Clearly ar (quad ABCD) =2 ar (11 A4BC)
“ 2xlz>< AB x BC = AB x BC, where

AB = radius of the circle = 5 ¥
and BC = length of tangent from C to the circle Let P (h, ) divides OA in the ratio 1 3
- 162+ 72 —32-28-20 = /225 =15 . P ,
ar (quad ABCD) =5 x 15 =75 sq. units. . = | —s— o o) 55 oo =
93. Given%Aci;'clezx 5 = 4 4 =k 4 and k ] =h=F
Xty —2;=4p—-20=0 . Lécus of P (h, k) isx =172
with centre (1, 2) and radius = 5 3. (d) Since, distance of vertex and focus of the parabola from
Radius of required circle is also 5. oﬁg‘misﬁsnd 2\6_
Let its centre be C, (a, B). Both the circles touch each other at P 2. Vertex is (1, 1) and focus is (2, 2), directrix x+y=0
(5, 5). % 3

N
Clearly P (5, 5) is the mid-point of C;C,.
+
L+—0'=5 andﬁ=5:>u=9md|3=8 vy
2 2 .. Equation of parabola is

Centre of required cﬁrcle is (9, 8).and equation of
required circle is (x — 9)° + (y — 8)? = 5

2
+y
(=27 + (-2’ =[x—~)
= X+)?-18x—16y+120=0 V2

oy Topic-2: Parabola = 22 —4x+4)+ 207 — 4y +4) =2 + 5" + 21y
= = 2+ -2y=8k+ys2)=>G-=8G+y-2)
4. (d) Thcgwencurvetsy=xz+6
1. (a) Letpoint P(am? — 2am) Equation of tangent at (1, 7) is
Ya %(y+?} =x.1+6 = 2x-y+5=0 ..(0)

Since tangent (i) touches the circle
+y£l+16x+ 12p+¢c=0
with centre C (—8,— 6) at 0.

F(a, 0)
O Q x
Ra+ 4 2
anr’, 0)
P(a.m3 zam Equaltion of CQ which is perpendicular to (i) is
o ) + = —_—— — i
Equation of normal at y+6 (x+8) = x+2y+20=0 (i)
P(am?, — 2am) is On solving equation (i) and (if) we get the co-ordinate of Q as
y=mx—2am—a m’ x=—6,y=—1 i
Area of APFQ s Co-ordinate of Q is (- 6, 7).
: 5. (c) Ifm be the slope of the tangent to the parabola, then its
e 2 ot equation is y=mx+ lim
i+ ety < Duae=E20 Since the tangent passes through (1, 4)
= a'm(l+m?)=120 s 4=m+1lm = m*—4m+1=0
pair (a, m) = (2, 3) satisfies above equation. If angle between two tangents to the parabola be 6, then
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k
) = |m1 mzl J(m1+m2)2 = 4mymy Now., x = 1 also coincides with x=%—z
|I+m1m2| 1+m1m2 ] &
1 -———'= 2— G = 5 =
.f_lé - Oncomnmmgk " 1= k°“—4k-32=0 ..k
1+ 3 11. (b) y=mx + c is normal to the parabola

10.

(a) leen parabola y* = 16x, its focus = (4, 0). Let m be the
slope of focal chord then its equation is

y=m(x-4) (1)
But it is grven that equation (i) is a tangent to the circle
(x — 6) = 2 with centre, C (6, 0) and radius

@ =2 12.

Length of perpendicular from (6, 0) to (i) = /2

6m—4
e e =\f2(m2+l)
= m= 1]

\!mz +1
= 2mP=m?+1

(¢) If (A, k) is the mid point of line joining focus (a, 0) and Q
2

(af%, 2at) on parabola then % = E-é‘i—,k =at

Eliminating ¢, we get 2h=a+a[ J

= K=aQh-a) = &2= h al2)
~. Locus of (h, k) is y2 = 2a (x — a/2), which is
equation of a parabola

a
whose directrix is (x — a/2) = 5 =x=0

(d) Given equation of the parabola is 32 +4y +dx+2=10
= PHdy+d=—4x+2 = (p+2P=-4(x-12)

It is of the form ¥ 2 =— 44X,

Equation of whose directrix is given by Y= A

-. Equation of required directrix is x— 1/2=1 = x=3/2.
(c) Let the equation of tangent to the parabola 32 = 4x be

1
y = mx +—  where m is the slope of the tangent.
m

13.

Ifj.’:m:lc+L isa]sotangcnttothecirc]e{x-?a)z+y2=9, then
m

length of perpendicular to the tangent from centre (3, 0) should
be equal to the radius 3.

|
Im+— 1

: m > bl 2 -
ie, =3=239m“+—+6=9m" +9=> m=t—
m? +1 m? ’[?_'
Tangents are x—yﬁ+3=0 and x+y\f§+3=0
out of which x—y\@+3=0 meets the parabola at

(3, 2\5 ) i.e., above x-axis

(¢) The directrix of the parabola 3% = 4a
(x—x,)is given by x=x, — a.

Now given parabola is

P=k-8=)?= k[x-%]

Directrix of parabola is x=%—%;

V¥ =4axifc=-2am-am’

Now given line x + y = k nommal to 32 = 12x

o m=-=l,c=kanda=3

= c=k=-203)(-1)-3(1P=9

(@) The focus of parabola 3* = 2px is (%, ] and directrix

x=—pf

In the figure, we have supposed that p > 0

Centre of circle is ['2»0] and radius =£+£=P
2 2 2
)2
Equation of circle is (x'E) +y?=p’
For points of i mlersccnon of 32 = 2px ()
and 4x2 + 42 — 4px—3p? =0 (i)

can be obtained by solving (i) and (ii) as follows
4x° + 8px—4px - 3p? =0= (2x + 3p) 2x-p) =0

= y2=—3p? (not possible), p* =y=1+p

: Required points are (p/2, p) and (p/2, — p)

(¢) Let C (h, k) be the centre of circle touching x2 =y at B (2, 4).
Then equation of common tangent at B is

dx—y=4

1 :
2.x =E(y+4) ie.,
Now, radius is perpendicular to this tangent

4[%3 =—1=>4k=18 oo ()
Also AC = BC

W+ (k=1 = (h—2)* + (k- 4)2
= 4h+6k=19 .. (i)
On solving (i) and (ii), we get the centre as [-—%,%J
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14, (12) x*=—4day

15.

16.

Equation of normal

Directrix \'\\

7~
A/ (0, —a) \B

—a=-2a-—=-8a

6
= a=8a
Equation of required line passing through (0,— ) and
parallel to directrix is
y=—a = y=-8a, Solving with x> =—4ay

-
== =x=% 42 =+
V2
a ' —-a =
Al —,—a |,B| —, = AB=+2a
(F=)elF)
r 4a | 4a I
o= == - =—
5 2a° 16 2x64a- 16

(4) Let(#,21) be any point on y? = 4x and (k, k) be the image of
(#,21) in the line x+y + 4 = 0.

h=1* k=2 2% +2t+4)
e 2

= h=—Q2t+4)andk=—(+4)

For its intersection with, y = -5, we get
—(P+4)=-5 ==+l

5 A(6,-5)and B(-2,-5), .. AB=4.

2) Endpnintsoflah;srectumofyz=4xare(l,12}
Equation of normal to 3% = 4x at (1, 2) is
y=2=-1l(x-1)=>x+y-3=0
As it is tangent to circle (x — 3)2 + (y + 2)2 = /2

3+(2)-3
2

=r=pr=2

17.

18.

2) A, = area (API L)'= —1 x8x —3 6
( : ) 2 2
Liz4)

pital)

\

L'i2-4)

5
Equation of AB is y = 2x + 1; equation of AC is y =x + 2 and
equation of BCis —y=x+2.

On solving the above equations pair wise, we get
A(1,3),B(-1,-1)and C (-2, 0)

W | :
A;=l—1 -1 1/=3, -AL=2
-2 0.1 %

(-1, 1) Given parabola is y* = 4x; a = 1

Tangent to ends of latus rectum are (1, 2) and (1, — 2).
P=drat(1,2)isp2=2@+1)= y=x+1 ..4)

Similarly tangent at (1, - 2) is, y=-x-1 ..(1i)
Point of intersection of these tangents can be obtained by solving
(1) and (m), which is (— 1, 0).

(d, ¢) Let parametric coordinates of A and B, are

A, =(24,41,) and B, = (23, 41)
C=(-4,0) = (26,5, 2(1;+1,))
=>t=—-tfandt,(-1,)=-2

— —
f f

= \1’2.12 =—2

W

M

\ N | A2, 41)
/< 0(0,d)

B,(255, 41,)

A; =(4,42),B, = (4,~4V2)

+OAy =\4? +(42)? =443



A150
Length of line segment A B, = 8,2 2
; g Slope of Q Q'= =1
Altitude C,M: y=0 (1) h+t
Altitude BN : /2x+y=0 i) Slope of PF=-1 .. 0Q' 1 PF
- Onthoccote il 22 fg'zl‘:[fk)' the mid point of chord of parabola y? = 16x, th
: . (e , k) is the mid point of chord of para = 16x, then
20. (a, b, c, d) Let a rough graph to refer the question cxnitin of chiord will be givasl by
1 T=8; = yk—8(x+h)=k2—16h
P2,1) = 8x-ky=8h-k? vaall)
But given, the equation of chord is
2x+y=p ...(ii)
(i) and (ii) are identical lines
8 -k 8h-k?
Let parametric point at P; (%, 2¢) then tangent at P, =, 5 = =k=-4andp=2h-4
ty=x+
Since 1_,t passes through (-2, 1) which are satisfied by option (c).
: -"_—;—13=0 23. (a,c,d) Let point P on parabola y? = 4x be (t, 2t)
;,_{ 4’ ;) and Ps(1,-2) -+ PS is shortest distance, therefore PS should be the normal to
1L B parabola.
SP,:4x-3y-4=0andSP,:x-1=0
.5 +2_y]“'l _*‘(—'8-3—4)=§
e sk ST S 25 5 P(C, 21
_4
et al et and 9, = (1, 1) Q
2 2
2 4
So, S0 = 1==00 F =) =1
a-(1-3) (3
90 3410
00, = ?p il N0 Equation of normal to y? = 4x at P (13, 2t) is
25 25 5 5
y-2t=—tix—1)
PO, = ﬂ+§l=1§_3‘sg I It passes through S(2, 8)
2525 5 : 8-2t=-12-1)
21.  (a,b,d) Given that = t'=8ort=2, .. P4,4)
E:y-=8 -1 1
roe Also slope of tangent to circle at Q= —————=—
P=(2,4) Slope of PS 2
Equation of normal at t=2is 2x + y= 12
@) Clearly x-intercept = 6, Now SP = 2v/5 and SQ =r=2
P (=2, 4) .. Q divides SP in the ratio SP : PQ
= 2:2(V5-1) or (V5+1):4
F(2,0) 24. - (a, b, ¢) Given circle, C, : x> +y> =3 (i)
1
o) and parabola : x* =2y ...(ii)

Point P(-2, 4) lies on directix of parabola
m
So. Z0PO'= = and chord QQ' is a focal chord and segment PO

subtends right angle at the focus. So, ZPFQ =

b

Intersection point of (i) and (ii) in first quadrant
Y+2y-3=0=3y=1 (cy=-3)

L x=42 = P(2,))
Equation of tangent to circle C; at P is ﬁx+y—3 =0

Let centre of circle C, be (0, k), r= 23
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- k__" :2\.}: =k=%90or-3
\'3

- Q,00,9),Q,(0,-3)

(a) Q,0Q;=12

(b) R;R, = length of transverse common tangent

= (@5 - +12 =127 -(4B)? = 446

1
{c) Area (AOR,R;)= E * RyRy % length of L from origin to
1
tangent = EX4\/6 x~/3 = 6\/5

1
(d) ar(APQ,Q;) = E' % Q,Q5 L distance of P from y-axis

x12x42 =642
(a, d) Let point P be in first quadrant and lying on parabola y= =

2xbe [%,H} Let © be the point [%i,b} Clearly a > 0.

b | —

I

Q

2)

PQ is the diameter of circle through P, O and O

a b

.ﬁPOQZg(}Q‘_‘) a: .""}sz,."')

=-1 2>ab=-4

= bisnegative. (= a> 0)Given area (APOQ)= 3-\,-5

|
= zab(a—b)=:3\[§ =a-b=% 3.2
As a is positive and b is negative, we have a — b = 3\/5
4
= a+;=3\/’2— (v ab=-4)

= a®-3J2a+4=0 =(a- 2J2)(a- J2)=0
a=2wf§,\5

26.

27.

28.

al51

2 ( RS
(Z‘E) 242 mt(‘ﬁ) ‘EJ
2 2

Point P can be

ie. (4,2 2)or(l, \2)
(a, b, d)Theequaﬁnnofnurmalmyz=4xisy=mx—2m—m3
Since the normal passes through (9, 6), .. 6 =9m — 2m — m
—Sm-Tm+6=0=>m-1)(m*+m-6)=0
Sm-1)m+3)(m-2)=0=>m=1,2,-3
o Normalisy—x+3=00ry-2x+12=00ry+3x—33=0
(¢, d) Given equation of parabola is y2 =4x
Its axis is x-axis.
Let A(#},2t,) and B(#3,2t,)
Then centre of circle drawn with AB as diameter is

2 2
i+t
[ ,r,+r2J
2

As circle touches axis of parabola i.e., x-axis

e r=|‘1+f2[:9£| +r2 =tr

Wy=t)_ 2 _ .2
2

. Slope of AB =
.“2 —.!12 fz +f1 2

(a, d) Let P(arz, 2at) be any point on the parabola

y2 =4ax.

x
Tangent to the parabola at P is y=?+ﬂ!‘,

which meets the axis of parabola i.e x-axis at
T(-aP,0).

Also normal to parabola at P is fx+ y = 2at + ar’
which meets the axis of parabola at N(2a + aIZ,O)

Let G (x, y) be the centriod of A PTN, then

_at’—at* +2a+ar’ it y=£
3 3

2a+at* Dot -

- x:% ~@ md y=== G

Eliminating ¢ from (i) and (ii), we get the locus of centriod G as

2
3x:20+a(3—y] = y2=4_a[x_ga),
2a 3 3

which is a parabola with vertex (ZTa,O] , directrix as

2a a 4a
X——=—— = xzi, latus rectum as — and focus as (a,
3 3 3 3

0).
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29.

30.

31.

(& b) If y = mx + c is tangent to y = 22 then
— mx — ¢ = 0 has equal roots
2 m’
= mt4c=0= C=—T

2

me >
Y = mx——— is tangent to y = x>

4
This is also tangent to y=— (x - 2)?
2
= mx—mT=—x2 +4x—4
( mz\l

= L2+(m-4p+ L“*TJ = 0 has equal roots

m*—8m+ 16=—m?+ I6=m=0,4
y=0ory=4x— 4 are the tangents.
(A) = (p); (B) = (@); (C) = (5); (D) = (1)
Let y = mx — 2m — m* be the equation of normal to 3% = 4x.
Since it passes through (3,0), .. m=0,1,-1
Hence three points on parabola are given by (m2, — 2m) for
m=0,1,-1
P(0,0),Q(1,2) and R (1, 2)

{ Q. 01
A1"3"1(1‘-‘~1"QR}=E>< 12 1|=2
e |
Radius of circum-circle, R:-?E:M:E
4A 4x2 2

(where, a, b, c are the sides of APOR)
2 5
Centroid of APOR = 3,0 ; Circumcentre = 5,0

a —2a
(d) ‘- PQisa focal chord, Q[;_?’TJ

Also OR | PK, = mpp=mpy
2a
-T—Zar 0-2at
= 5 2
S ot 2a-al
tz

1
—Za[; +r] b

ETEk

[ r# —; otherwise Q will coincide with R]

-1

2
=2-t°=l-tr =>r=

32.

33,

Mathematics

(i)
()

(b) Tangentat Pis .ty=x+at‘2
Normal at S is sx+ y = 2as + as’

Givenst=1= s=?

x 2a a 2
SR e g ety i R ¢
t £ P
Now putting the value of x from equation (i) in above equation,
we get

= yr3 =2at’ +a

= 1 (tynarz)+ yt* =2at’ +a
= 2t3y =a(1‘4 +21% +l)

4 il 2
; y=a(1 +23: +1)=a(r2:1)
2t 2t

a / 2 ¥
(b) PQ= [atz——zJ +[Zat+—a]
t t
2 2 2
i
t t t
2 2
=a(:+lj [t~l) +4 =a[t+-1-} =53
t t t

(d) Since PQ is the focal chord of ¥ = 4ax
.. Coordinates of P and ) can be taken as

P{atz,Eat}andQ[i,,-_ia-J
ey,

Equation of tangents at P and Q are

X
y=—t—+ata.nd y=—xt-%,

which intersect each other at R(—a, a(t —%D

AsR liesonthey=2x+a, a>0

1
a[t—;)=—23+a — t—%:—l = t+—:—=\/§



Al53

40,

35. (t} i (APQS) = =

1
Aa (AEOE) %PQxTR 4

36. (b) For APRS,
area (APRS) =ﬁ=%XSRXPT=%X10X2JE =10.\[5’

a=PS=23,b=PR=632,c=5R=10
Radius of circumference of APRS,

abe _2V3x62x10_,
4A  4x1042

37. (d) Radius of incircle

A area (A POR)

s semi perimeter of A POR

Herea=PR = 6+/2 ,b=QP=PR =62
and c=PQ =42

1
and area (APQR) = >x POXTR = 1632

perﬁneteroprQJR:i@.j‘g__zf_@_:gﬁ‘
L 16V2
82

2
38. (a) Given curveis y=~%+x+1

= (x - 1> = - 2 (y - 3/2), which is a parabola.
It is symmetric with respect to its axis x — 1 = 0

Both the statements are true and statement-2 is a correct
explanation for statement-1.

Let 7 be the pomt (&, k). Then equation of normal to parabola )7
=4z fromn pomnt (B, kL  m & the slope of normal, s y=mx - 2m
-
Sexce, & passes Swongh (R, b,

mk — k- Am k=0 _.(i)
which grves three values of m say m;, m, and m,.

mymymy = — k. Now given mym, =

-wr=0=>m+(2-

k ! . L
my = —;, which must satisfy equation (i)

K3

—-—+(2 h)[ ]+k=0

o’

= KP-22-ha?-a>=0

. Locusof P (h, k) is ) = a?x + (® - 202)

Smce locus of P is a part of parabola y* = 4x, hence comparing the
two,we geta?=4anda® -2 =0=>a =2

Reflection of A(x,y) in y = x in B(y, x). Let coordinates of P be (t,

£ + 1). Reflection of piny = xis p, (® + 1, 1)

Ay
xX=y-1
C, 5,
2 g
Y
P
Bl
[9] U =
G

which clearly lies on

yz=x— ) IS

Similarly let co-ordinates of Q be (s + 1. s).

It is reflection in y = x is Q (s, 52 + 1) which lesonx® =y — 1. We
have.

PQ,2 =(; -—s)z -i-(r2 —32]2 =}91Q2

= PO, =P,0

Also, PP,[|QQ (both are perpendicular to y = x)
Thus, PP; 00, is an isosceles trapezium.

Also, P lies in PQ, and Q lies P;Q, we have

PQ > min {PP, 00,}

Let us take min {PP;, 00} = PP, .
PO?2PP2=(+1-12+ (A +1-1)

=2 (P +1- 8= (say)
we have f(1) =4(2 + 1 — ) 21-1)

=4[(r—%]z+ﬂ(2t~l)

Now f()=0=t=1/2
Also, f'(#) <0 for 1 < 1/2 and f'(#) > 0 for ¢ > 1/2 thus f{f) is least
when 1= 1/2
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41.

42.

Corresponding to 7 = 1/2, point Py on C, is (1/2, 5/4) and O, on
C, are (5/4, 1/2).

Note that Py0, < PQ for all points of (P, @) with P on C; and 0
on C,.

Equation of any tangent to the parabola.

}1=’nx+—“.
m

-

5 a
This line will touch the circle x*+ yo = ?

a g az 2
(5] =5+
1 1/ o
== _2=E(m "‘1):>2=4rm4-t-1r:':2

= mt+mr-2=0=(m*-1)(m*+2)=0
= m-1=0,m’=-2

= m==1 [m?=-2is not possible]
Therefore, two common tangents are
y=xta and y=-x-a
These two intersect at A (—a, 0).

The chord of contact of A (—a, 0) for the parabola y2 =4axis 0.
y=2a(x-a)=x=a

Again, length of BC = 2 BK

2 2 2
a a a
=2VOB?-0K? = 2\,?‘7 = 2\/; =a

and we know that, DE is the latusrectum of the parabola, so its
length is 4a.

Thus, area of the quadrilateral BCDE

3_a]_ 154>
2

- (BC+DE)(K1) :-;-(a+4a)[ )

The equation of a normal to the parabola y* = 4ax in its slope
form is given by y = mx — 2am — am®

Eq. of normalto y? =4x,isy=mx—2m—-m> ..(i)

Since the normal drawn at three different points on the parabola
pass through (h, k), it must satisfy the equation (i)

k=mh—-2m-m> = m—-(h-2)m+k=0

Mathematics

It has three different roots say my, My, My
mytmytmy=10 ...(11)
mymy + moms + mym; = — (h—2) ..(iii)

On squaring (ii), we get

2 2 2
™My M3 =—2 (mymy + mymy + mym,)
me +m? +m? o G
=5 1ty My =2 (h-2) [using (iii)]
2 2 2
m +m2 +m3;.0‘ v h=2>0=k>2

Topic-3: Ellipse
=) P p

2 2
1. (@) Given that %—ﬂT >1 then S (p, g) lies outside the

ellipse

|

Al (0,2) y=2

/S(P, 2)
(6) Q\R -

X

T(e, B)

SA is tangent
Log=2

Area of A ORT = %

=

%xORxQTrm%

=

1
—x3x
5 p

3
=P

| w

=

IR
2

=—a=
4

Tangentat T
T=0

)
2 4y =Dy
9 4

(p.2)
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— Since sin’ @ + cos2 0 = 1

| g 3 g
.&_l 1 === p=3}/3
6 SE 2
4: 2 i’
L~ —+y =1 A1)
,3p=3J§9q=2 29
2 Also the latas rectum of givea cllipse s
2. (o) Asrectangk.iﬂ(‘ﬂctmmﬁedﬂncﬁm?*?=1 =
- A= (3,2) B x=:ae=:4x%§:: :=:21§ (i)
- 2
¥, 5 = —
e Pl O= sobvmg equstens (1) and (1), we get
PR a3 D)
/ 4x12 5 1 i
. . . P -—-)":I = }":— or }:::
- . O - X 45 45 i
== e
T P The required points are '\:21‘3,t? :
v _ e 2y
4. (@) Givenellipses x“+9y° =9 = ;2—+—1—i—=1
2 i
Let the ellipse circumscribing the rectangle ABCD is — + = =1 %
= 2
. (@) .
Given that ellipse (i) passes through (a. 4) .. b= 16 B

Also ellipse (i) passes through 4 (3, 2

iﬁ-i:l:a"':lz S B= I—JE:JI:—!— x 0 JNL
a- 16 v 16 B

wheporte
42 + 22 = - \fy,
Co-ordinates of 4 and B are ( 3, 0) and (0, 1) respectively

3. (¢) Given ellipse is

3 i i Er :-’-J-=
2=16and B2=4 . &2 =[—i=i = e=£ Bl A2 % 3 - 1 :
16 4 2 = x+3p-3=0 (i
and equation of auxillary circle of given ellipse is
Let P(4cos6,2sinB) be any point on the ellipse, then 2 +J~'3 -9 (ii)
equation of normal at P is On solving equations (i) and (ii), we get the point M where line
AR meets the auxillary circle.
4xsin@—2ycosO =12sinOcosO Putting x =3 — 3y from (i) in (ii), we get
B-3p)%+y* =9
X S R 2 2 2
= - =1 = 9- =0 = - =
TR 9—18y+9y“+y~ =9 10y~ —18y =0
) =12
0, the point where normal at P meets x-axis, has = y=0, 5 =" x=3,—5~
coordinates (3cos0,0) 12 9
Clearly M [—,—]
7cosB 2
Mid point of PQ is M[ ,Sin 9] ' PR Y |
AmofAOAM:l 3= 0 1=£
For locus of point M we consider 2 {91 "
— =1
5 5

TcosB
=
2

2x :
and y=sinb = COSO=T and sin@ =y
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2 2
.)E_.+_y_=1

5. (a) Any ellipse
at b

tangent to the

0 sin®
xCos L

P(acosB ,bsnB)is
a b

¥

It meets co-ordinate axes at 4 (a sec , 0) and
B (0, b cosec )

ab
sin 26

.. Area of AOAB =%>< asecH x b cosech =

at

For area of AOAB to be minimum, sin 20 should be maximum

ie, 1.
Maximum area of AOAB = ab sq. units.
<> 7
o .
6. (a) Any tangent to ellipse —;~+‘T=l;s

xcosB

V2

ordinate axes.
Va

B

(h k)
A Tx
A(V256c9,0) ; B (0, cosec® )
If (h, &) be the mid-point of AB, then

2h =\E secO and 2k = cosecf

1
= cos@ =——— andsin® = —
V2 h 2k

Now cos? 0 + sin> 9 =1

1 Yy 21
= [E] +[ﬁ) S it
Requiredlocusis—l-—+—l-=l
2x2 4y2
72

2
7. (d) Given equation of ellipse is %-c-—s-— =]

_ 3.2
£ 9 3

End pomt of latus rectum in first quadrant is
L(2,53)

=9 p=5=

+y sin@ =1 made the intercept 4B between the co-

9.

10.

11.

Y

2x
Equation of tangent at L is —+==1, which meets

x-axis at 4 (9/2, 0) and y-axis at B (0, 3).

1 9 27
Area of AOAB =—x—x3=—
23 4

Vi

);

Now by symmetry area of quadrilateral ABCD

=4 x (Area AOAB) =4X%T?=2? §q. units.

=l.:4=4,b=3

Foci are (ﬁ,t]] and (-ﬁO)
Centre of circle is at (0, 3) and it passes through

(t\ﬁ, 0) . therefore radius of circle = [\5)2 +[3)2 =4

(d) Since I7+22=5<9and2?+ 1' =5 <9 both Pand Q lie
mside C.

2 2 2
1 2
Aiso—+2—=l+l>land—+-1—-=£<l.PLicsuutside
9 9 4 36
£ and Q lies inside E. Hence P lies inside C but outside E.

2 2
(@) Given : Ellipse is %H’?:

2
= a=3,b=5 Emde=‘§ S fi=2andf,=-2
P]:y2=8xandP2:yz=—lﬁx

2
Tiiy=mx+ m_l
2 2.1
It passes through (-4, 0), .. O=—4m + — = mf ==
™y 2
4
Tz:y=mzx—;——;h passes through (2, 0).
2
4 1
0=2my——— = m2 =2 .. —5+m3 =2+2=4
i ]
2 2
(9) Vertical line x = h, meets the ellipse T+'§—=I at

P{h,‘—f’lﬂJ il Q{h,#ﬂ]

By symmetry, tangents at P and Q will meet each other at x-axis.



Al157

A
X/

4 o xh y 3
tat et
angen s 6

Ri"i.oJ
O

area (APOR) = %X\E\M—hz x(%—h]

£(4—h2)3/2
2 h

dA Na-h (2 +2)
s

A(h) is a decreasing function.
=a(%) and A_, = A(1)

I =1, which meets x-axis at

Let A(h) =

%ShSI T

32

i

Ji[ 4] 45

NraE SRR

2

8

and A,=A = 3{;3”6:% -Ts—ﬁrgﬂz 45-36=9

2. @ v A

Ql (0:_3)

Let 4 and B be midpoints of segment PQ and PQ' respectively
By midpoint theorem

AB || OQ"and AB = % oQ'

1
Distance between M(P, Q) and M(P, Q) = E .00’
Since, O, 0' must be on E, so, maximum of Q"=

8
Maximum of 4B = E=4

2 2

13. (a,c) Givenequation of ellipse E : x?+y_ =1,

3
Tangent: y=m, x+ -,}611112 +3

14.

Equation of parabola P: y* = 12x
3
Tangent:y=m.x~ —
S
For common tangent

B

m, =m,=m(say)and = yémi +3 =

ms

— A =
Equation of common tangents are

= 12x
2

-
\

M

T,:y=x+3and
T,:y=—x-3.

a 23]
 point of contact for parabola is [mg e

= A(3,6)andA,(3,-6)

on solung y=x+ 3 or y=-x — 3 and equation of ellipse
G R

X

—6- + % =1 we getA,(-2, 1) and A;(-2,-1).

1
Areaof quadrilateral A; A, A A =E(12+2)X5

(c AjAy= 12, A,A=2, MN=5)
=135 sq umts
Put=y=0in T, and T, we get point of intersection with
x-axis is (-3, 0).
Hence option (a) and (c) are correct.
(a,¢)
¥

1

55
Q 0,040

W

Let the equation of common tangent is ¥ = mxX+—
m

0+0_+—1— 1
m —_——
1+ m? \E

= m'+m?-2=0 = m=%l
Equation of common tangents are

y=x+landy=—x-1 . Q = (-1,0)
2 2
X y
Equation of ———=1
quation of ellipse is T2
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1 = | B-C & A
@@ e= 1_§=71_£ = 251115[::05 5 —251115:[:0

2 A 4
5 2[_1_] = sm5=0 or cosBzc—ZcosB;C=0
2
andlatusrectum=i=i—l et
a 1 Since in a triangle, sSin— #0
ya 2
(c) B+C
B-C B+C o 2 1
/—— S cos 5 —2cos 3 =0 = B-C\ 2
= g cos
o P -
By componendo and dividendo, we get
cos[£-+£]+cos 2=
!1 1 2 2 o2 3
.. Required area = " —= S
J— COS(B-'-C]—COS[M) =2
2 2
X [ 7 1
_‘E[E I-x o 2::05?(:05% B i
P
- ﬁ_(_ J \5[2_1}?!-2 ~2sin = sin —
48 8 4) a2 2 2
2y o [G=a)s-c) [s-a)s-b) _1
15. (a,b) LetE : 5 b—2=1,wherea>b - (1) s(s—b) v s(s—c) 3
a
12 y2 — S_a=l = 2s=3a = atb+tc=3a = btec=2a
e = s
andE,: —3 5 =1, wherec<d o (i) i i e e
Also S: ng+(V—1)2 2 : ... (iii) (. Base BC = a is given to be constant)
Tangent at P(x,, y,) to (iii) is x + y = 3 . (iv) 7+ Locus of A is an ellipse.
On solving (iii) and (iv), we get the pomt of contact P(1, ’!} A
Now, equation of tangent in parametric form,
x_] y_2 2\/5 5'(-ae, 0) 3(53'0}
SoniEs S 3 = x=—or=andy=— or — 17.  (byo) € >
% T L el e S
54 18 ([ #)Q P b*
Ql73°3) amdR|33 L-ae,—? A=
Now, equation of tangent to E; at Q is
5 4
——f—+—‘%~—l which is identical to ooy & =1
32> 3b 3.3 \
4 1 =
= a*=5andb’=4= 812 - —g=‘5‘ % ;
And equation of tangent to £, at R is [' 3-‘5)
-—x—+8—y-—l , which is identical to f‘ % =1 ;f
32 342 93 /

1 7 !
= c2=l,d2=8:e%=l—-8"=§ Given ellipse is x2+4yl=4
S
e12+c§=_4_3 . =i|ez_ez|=£ or ‘:'r‘—+y—*l =a=2,b=1
40" %1%27 2101 T2 T 0
> 35 e f
16. (b.c)In AYBC, cosB+cosC =4sin 5 (Given) sae= 43
LA i S £ As per question PE(ae,-bzia)z[J_,—%)

¥
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Parabola with vertex at (0, 0) and focus at Fy(1, 0) is

O=(-ae, ~b? )—.—J_ . = 1\5 ve = 4x - (i)
Now if PQ is the } e ofﬁ:e bol - On solving (i) and (ii), we get the intersection points of
then 3
equation is to be found, 3 ellipse and parabola as M(%Jg] and N[E,—\[g]
w2

PO=4a= ')\13 —% 5

mﬁpgbmmmmpgsmmm 2. () LetF(2cosé.2smé)andE(2cosd, 3sing)
be upward parsbole (with verex at {) or down ward parabola !

a

(with vertex at 4") as shown m the figure.
For upward parabola, Acosh, 25i06)
3 ( 3 1]\
V3 ; - T

AR=a= = .. Coordinates of 4 = U}‘ [ > J Baind)

Equation of upward parabola is s .

O Hiw,0,]2,0) G(2sec $,0)
= zu’i[yaf"/_gif—‘] = 22 -23y=3+\3 .0
V3
For downward parabola A'R=a= Zh o =2 cosd
2 2
0,— I5 \f Tangent at E(ZCOSQJ,\B_Sind)) to ellipse 2 o
Coordinates of 4'= L 4 3

xcosd : ysing

Equation of downward parabola is given by 5 \ﬁ =1 intersect x-axis at G(2sec ¢, 0)

xZ:—Zﬁ()-+1_J§] = x2+2\/§}-‘=3—v€ L)
2

.. Equation of required parabola is given by equation (i) or (if).

1
Area of triangle FGH = EHGxFH

1
) 22 = —(2secd—2cosd) 2sind-A=2sin o-
18. (b,d)Let y=—x+cC bethetangenttoi— L-——1 2( ¢ 9 & A Bl
9 1/4 1/9 A=(1 - cos2¢) - tand
1 64 1 5 T
where ¢ = tVa’m? +b* =% |—x—+—=%1= . Ké=—A=1(0)
4 819 9 4
2 2
b 3J3
and points of contact are [—a m,——} I K dJ—— A= 2( ] ~AfB= J—
c c
2 —I‘J [—2 1] = 1Y i 21
=[=,—| or | —s= m ¥é=— A=2- —(5
[55 5's $= [sz—()
19. (¢) Given equation of curve can be written as 5
2 2
%+’r—6-1 (ellipse) Iv. I.f¢-— A——[l-£] tZ J_) ( ) W ad iy py
Here a® = 25, b = 16, but B2 = a? (1 — &) 22. (a) One altiude of AF|MN is x-axis i.e. y = Uanda!utude
= 1625=1-¢ = e=3/5 frothoFle
Fod of thedlipseae(+ ae, 0) = (3, 0), ie., F, and F, J6 = 3
Now PF, + PF, = 2a = 10 for every point P on the ellipse. ¥= ——J(_S X_E
A
: S ; e
20. (c) The given curveis 2 + 1 1 (an ellipse) and given line is Putting y =10 5t bve equasion, we get X ==
y=4x+e. 10
We know that y = mx + ¢ touches the ellipse [ 9 OJ
2 2 - Orthocentre | =~
X Y Ao =biliinl bt 10
az+b2 life =tva'm"+b 23. (c¢) Tangents to ellipse at M and N are
Hence the given line touches the given ellipse if Xy .JE
=+4x16+1=%+/65 .. There are two values of ¢ exist. 5 8 =1 =)
2 2
T Ul N x_y6 .
For (Q. 21 and 22) Given : Ellipse 9 + g =1 and E___ .. (i)
On solving (i) and (ii), we get their intersection point
Sl - () R®.0

Dg 3 3
F,(- 1,0) and F, (1, 0) Now equation of normal to parabola at M E,JE] is
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3
T ButPH L AB, = 12 ('_1]=-1
e ] e R

24,

25.

Its mtersection with x-axis is Q[%,U]

L3 546
Now area (AMQR) = ExExJ_=TJ_
Now area (MF|NF,) = 2 x area (F|MF,)

=2x%x2x\{g=2\fg

area(AMQR) 56 —

area(MENF,) 4x2J6
AN

(d) Tangent to ;—2+*;—2* =lat the point (3c0s8,2sin0)is

xcos@ b ysinb
3 2

1

vA P

Q:D
/
Q
Since it passes throught (3,4),
cosB+2sinB =1

3,4

Y

AG,0)

N7

= 4sin’ 0 =1+cos’ B-2cosH

= 5cos’0—2cos8-3=0

= cosB= 1,—1 = sinf= O,i
5 5
9 8
.. Required points are A (3,0) and B _g.g
(c) Let H be the orthocentre of APAB, then as BH L AP,
BH is a horizontal line through B.

P(3,4)

F

A@,0) x

. y- cordinate of B = 8/5
Let H has coordinater (c,8/5).
8

-, Slope of PH=§—_4-= 2
& a-3 5(a-3)
and slope of AB = 2_0 =i=:1
B . % 3
5

27.

28.

29.

11 8
= 4=-Sa+150ra=11/5 .. H[?"S—J

(a) Clearly the moving point traces a parabola with focus
at P(3,4) and directrix as
y-0 -1

AB: =— -3 =
TR = x+3y-3=0

.. Equation of parabola is
2
+3y-3
R OF S e
10
= 9x* + ) —6xy—54x—62y+241=0
Let the common tangent to circle x2 + y? = 16 and ellipse

X225+ A=1be y=mx+V25m> +4 )

Since it is tangent to circle 12 + y? = 16.

V25m? +4

m? +1

[Since length of perpendicular from centre of the circle to the
tangent is equal to the radius of the circle.]

=4

=
= 25m’+4=16m*+16 = 9m*=12 . m =—

V3

[Since, the slope of any tangent to the given circle at any point in
the 1st quadrant will be positive.]
Equation of common tangent is

2 4 2 il
=——x+ _/25,—+4 =——=x+4, |-
4 'Jix 3 S ng J;

This tangent meets the axes at 4(2+/7,0) and 3{0,4\/3
.. Length of intercepted portion of tangent between the axes

( 2
— AB= (zﬁ)+L4\@ =14/3

2 >

Let the ellipse be -+ = 1 and O be the centre.
o
Tangent at P (x, y,) is El-+ly——1~— =0, whose
2 2
a b
2
slope is*b 2 and focus is § (ae, 0).

aM
Equation of the line perpendicular to tangent at P is

2
an
y=——(x—ae) i
bzx! w(1)
Equation of OP is y = 2L x ()
|
Y _ay
(i) and (ii) intersect = Ay= Z—(x—ae)
xl b x]

= x(@-b)=de=x a’’=de

= x=ale, which is the corresponding directrix.

Let the co-ordinates of P be (a cos@, b sin@ ) then
co-ordinates of O are (a cos@, a sin@ )
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(-0

Since, R (k. k) divides PO m theratio 7 : 5,

h
e s{acosB)+r(acosB) s = R =
(r+s) a
_ s(bsin@)+r(asinB) _ sinO(bs +ar)
- (r+s) (r+s)
k(r+s)
(bs+ar)

2 2 2
B kel

i
a* (bs+ar)2

cos* @ +sin?@ =1,

2 2 2
. x5 y(r+s)
Locus of K 8 ——+———

—=1, which is equation of
a-  (bs+ar)”
an ellipse.

Let the coordinates of A={a cos 8, B sin 8), sothat the coordinates
of

B = {a cos (8 + 27/3), « sin (B + 2n/3)}

and C= {oucos (B +4n/3), a sin (B + 4m/3)}

According to the given condition, coordinates of P are
(a cos © b sin 0) and that of Q are {a cos (6 + 2n/3),
b sin (0 + 27/3)} and that of R are

a cos (8 + 47/3). b sin (0 + 47/3)
AY

A (acos 8, b sin®)

y 1 X
[~ itis given that P, Q, R are on the same side of X-axis as A, B
and C]
Equation of the normal to the ellipse at P is
ax b
——2=g? b
sin®

cos B

1
or ax sin © — by cos 8 = E(az —bY)sin20  ..(1)
Equation of normal to the ellipse at Q is

arsin(l}ﬁtz—;J—bycos(B +2?R)

—~fa?ip? |sin!29+ﬂ)
2 [==" =

Equation of normal to the ellipse at R is
a x sin (8 + 4n/3) - by cos (8 + 4x/3)

L(ii)

31.

32.

e e L
=—{a" ~b" )sin(268+8=/3) _(iii)
But sin (8 + 4%73) = sin (2= = 8 - 223)
=sm (8- 2=3)
andcos(B+4x3)=cos (2= + 6 223)=cos (8 - 2a73)
and sin (20 + 823) =sin (4= + 26 — 4%3) = sin (20 — 473)
Now, Eq. (1) can be written as
ax sin (80— 27/3) — by cos (B8 -2773)

175 Jsane . .
:;(a -b )sm(29-4nr3) (iv)

For the lines (1), (ii) and (iv) to be concurrent, we must have the
determinant

asin@ —bcosf

asin(9+2—ﬂ} —bcos[8+2—ﬂJ
A= 3 3
a sin(B—Q—n] b cos(ﬂ —~2—n]
3 3

%( 3—52}sm29

-é-[az ~b? )sin(20+4n/3)(=0

E(a b )sin(20-4n/3)
Thus, lines (i), (ii) and (iv) are concurrent.

Let any point P on ellipse 4x* + 25y = 100 be (5 cos 6, 2
sin 8). Hence equation of tangent to the ellipse at P will be

xcosB i
X sin@ oy
5 2
Tangent (1) also touches the circle x* + 37 = /%, so0 its distance
from origin must be 7.

5
Tangent (2) intersects the coordinate axes at A(E’ 0) and

2
‘B(O: ﬁ] respectively, Let M (h, k) be the midpoint of line
segment AB. Then by mid point formula

5 1 5 ] 1

=—" k= = cosB=—, sinB=—

Joosh. sind plaige 7" k
1

= cos> 0 +sin’ 0 =£53+—2
4" K

Hence locus of M (h, k) is %+ -4? =4
x v

Locus is independent of ».
The given ellipses are

= .5
Xy -
_+.._=l
41 @
2 2
and —xﬁ +—J3 =1 ..(1f)

Equation of tangent to (i) at any point T
(2 cos@,sinP)is

x.2cos8 y.sin®
=1
4 1 304

Let this tangent meet the ellipse (ii) at P and O.

Let the tangents drawn to ellipse (ii) at P and O meet each other

at R (x;, ).

. PQ is chord of contact of ellipse (ii) with respect to the point
A

R (x,, y,) and is given by -6——?7 1

xcosB

+ysinf=1

(i)

(iv)
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Clearly equations (iii) and (iv) represent the same lines and hence
should be identical. Therefore on comparing the cofficients, we

get
cos@ sinb
2’ o
Xy 3 1
6

= x =3cos0,y,=3snp = x12+y12 =3
Locus of (x;, y;) is x® + y? = 9,
x2 yZ
which is the director circle of the ellipse -(-S—+ 5 =1 and

thus tangents at P and Q are at right angled.
[~ Director circle is the locus of intersection point of the tangents
which are at right angled]

33.  Equation to the tangent at the point P (a cos § , b sin 0 ) on x2/a?
x , ;
+12B2 =1is —cosﬂ+§sm9=l (1)
a

.. d = perpendicular distance of (i) from the centre (0, 0) of the
ellipse
= 1 » (ab)
\/%cosz 6+L25in2 ) \/bz cos” 0 +a’sin’ @
a b
( bﬂ 2 b2 cos2 0+ a” sin2 0
40’ | 1-=| =4a* {1~
L d? J a2
(i)

= 4 (a® - b%) cos’ 9 = 44 &2 cos’@
The coordinates of focii F, and F, are
F, = (ae, 0) and F, = (~ae, 0)

. PF, = Vl(acos — ae)? +(bsin 0)*]

- J[(a?(cosB—e¢)? +(bsin0)?]

= J[(a*(cosB-¢)* + a*(1—e?)sin2 0)]
[ B*=a’(l - &)

= ayJ[1+€*(1 - sin? 8)—2ecos0]

=a(l-ecos B)
Similarly, PF, = a (1 + e cosQ)

(PF, - PF,F = 42° & cos’ @

-.(11)
From (ii) and (ili), we have
(PF, - PF,)* = 4d° 1_E,-
=
7 Topic-4: Hyperbola
=]
(d) The triangle is formed by the lines 4 g ig+ 1)

AB:(1+ p)x—py+ p(+p)=0
AC:(1+g)x—qy+q(1+q)=0
BC:y=0

So that the vertices

of AABC are

A(pg.(p+1)(g+1),
B(_P-O) and C(‘an}
Let H(h,k) be the orthocentre of AABC. Then as

AH L BC and passes through A(pg,(p+1)(g+1))
Equation of AH is X = pg

03%.

o
(=p.0)

Mathematics

BH is perpendicular to AC
k-0 1
mymy = -1 = Sglig >
h+p ¢
= ke e i
pqgt+p q
k=-—pg (i)

From (i) and (ii), we observe that h+k =10

Locus of (b, k) is x+ y =0, which is a straight line.
2.  (b) Given hyperbola is

x2—2_}'2—2v/§x—4\§y—6=0

= (2 -2V2x+2)- 2? + 22y +2) = 6+ 24
= (x—v2)? - 2(y+2)* =4

L (x-2)° _+V2y - §

.4 i
2 (

Va)’
5 8=2,b= .2 = ezﬁﬂg

Clearly AABC is a right triangle.

1
. Area (AABC) = 3% ACxBC 2\

2

(ae—a}x-b— ; “
a 4
-“‘

:%(e—l)xbz : / £
=l[\/§_1]x2=\{§—1
2\\2 2

b2 | =

pr s
<

3. M P -sp+62=0

= (x=3y)x-2y)=0

= 3xy + 6y~ = 0 represents a pair of straight lines given by
x-3y=0andx-2y=0,

Also ax? + by? + ¢ = 0 will represent a circle if @ = b and c is of
sign opposite to that of a,

4. (a) The length of transverse axis = 2 sin 0=2a

= a=sinf
Also the given ellipse is 3x2 + 4)2 = 12

2 V?'
e
. 3
b: “
€= 1— = l—i:

1
#& § 4 2

(s
Focus of ellipse =L2x;,0] = (1.0)

Since, hyperbola is confocal with ellipse. therefore focus of
hyperbola=(1,0) = ge=1=sin@ xe=1
= e=cosecf
L br=a’ (e - 1)=sin?0 (cosec? § —1)=cos’0
Equation of hyperbola is
2

x? e
sin®0 cos®0
= x’cosec’@ 32 see’f =1




5.

10.
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(d) Equation of tangent to hyperbola x° — 25~ = 4 at any pomt

G isxx; -2y, =4 — (1)
- I3
But the given tangent is 2x++/6y =2
On comparing equation (i) with 2x+J6y = 2 ie,

4x+2 f?:;':-l.wega

x, = 4 and - 2y, =2v6 = (4,—v/6) is the required point of
contact.
(b) Given equation of hyperbola is

2 2
x ,r

=1 = g =cosa, h=smna
cossa sin‘a

= €=1’ .,,‘]+ C{ =seca

=5 ae-—cosuscccr.*l . Foci(+1.,0)

Hence, foci remain constant with respect to o.

(d) Given equation of curves are

=8 i)
and xy=-1 L(11)
If m is the slope of tangent to (i), then equation of tangent is
y=nmx+2/m

If this tangent is also a tangent to (i), then putting value of y in
curve (ii)

2
x[’m’*'_] =—1=>md+ £I+1 =0=m P+ 2x+m=0
iy m

We should get repeated roots for the equation (condition of
tangency)

= D=0, .. @PF-4mim=0= m’=1= m=1
Hence aquatmn of required tangent isy=x+2

(¢) The equation ax’ + 2hxy + by” + 2gx + 2y + ¢ = 0 represents
a parabola if A # 0 and h* = ab

where A = abc + gh af? - bg’ —ch®
Now wehavex=t+1+1land y=rF—t+1

XX itand 22y

On eliminating 1, we get 2 (x +y) = (x—yP+4

= Z-2y+yr-2x-2y+4 =0

Here,a=1, h——l b=1l,g=-1,f=-1,c=4
A#0,and k% =ab

Hence the given curve represents a parabola.

(b) Chordx=9 meetsx2—32 =9 at (9,6+/2) and (9,~6+/2)
at which tangents are
9x—6\/§y=9 and 9x+6~/?_.y =9
= 3x _2.\5;,,_3:0 and 3x+2v2y-3=0
Combined equation of tangents is

(Gx=242y-3) Bx+242y-3)=0

= 92-8)2-18x+9=0
xl 2

(d) Equation of the normal to the hyperbola T*‘bj =1 at
a

the point (a sec o, b tan o) |s given by
ax cos o+ by cot o = a* + b*

Normals at P and Q are ax cos 0+ bycot0 = a® +b% and
ax cos@+bycot ¢ = a* +b? respectively

where ¢ = %—9

since the normals at P and Q pass through (4, k),
ah cos© + bk cot§ = a* + b
and ah sin@ + bk tan @ = a? + b?

11.

12.

13.

14.

15.

Onehmmarmg h. we get bk (cot® smB —tancos@)

= (@ + ) (smB —cosB ) > k=— (" + )b
{c) 2x*+ :‘.-—31—18\ +35=K
= 2@-2P+ 30-3?' i
For k=0, we get2 (x— 2 + 3 (3 — 3)* = 0, which represents the
point (2, 3).
(©) @L+27<1 represents interior region of an ellipse where
on taking any two points the mid point of that segment will also
lie inside that ellipse.
(b) Max {|x||y|}<1

= |x|£l|ylsl=>-1<x<land-1=<y=<l
which represents the interior region of a square with its sides x =
+ 1 and y = £ | in which for any two points, their mid point also
lies inside the region.
(¢) x*>— 3% > 1 represents the exterior region of hyperbola in
which if we take two points (2, 0) and (- 2, 0) then their mid
point (0, 0) does not lie ih the same region (as shown in the
figure).

exterior

(d) »* < x represents interior region of parabola in which for any
two points and their mid point also lie inside the region.

2 2
(d) Given equation ol - =] r>1
—r l+r
As r>1
L l=r<0andl+r>0..Let l-r=—d%1+r=p
xZ y2 1 x2+ 2 I
o=l o e =,
gt b b
which is not possible for any real values of x and y.
()
InAS,QP, sin—=—=
lQ 2 B
= SIQ=Bsm%

Product of distances of any tangent from two foci = b?

o BSsin— 2
5_51Q=5x[isin5=52 So, 2 b 64

9 RO

2 : 3 ‘ da 3%,
(2) Intersection point of nearest directrix X = — and x-axis is
e

(59

a
Since 2x+ y =l passes Lhrcugh(;,(]]

- 2

x
Also y =-2x+1is a tangent to-;'z“-;—z =1
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_ 2 2 15 o Kol
s1=a*(2) -8 > 4d’ - =1 oL AL L
2_g2(& = 4xﬁ—i('e2—1]—1 ; : 17 J_
=>4a—a( ~—1)—-1 sk ,4,2; J17,8,1

16.

17.

18.

= ¢ =4 gs e > 1 for hyperbola,. = e=2

Rough diagram of circle xz +y2=1 (i)
and hyperbola x — )2 = (i)
are shown below.

../

It is clear from graph that there are two common tangents to the
curves (i) and (ii) namely x = |1 and x=—1 out of whichx=1is
nearer to the pomt P.

Therefore, directrix of required ellipse isx— 1 = 0

Also e = 1/2, focus (1/2, 1) then equation of ellipse is given by

uqu+@—m=%u-w

(=132 (-1
/3 (/243

equation of the ellipse.
(a,d)

Let P (a sech, b tanB)
Equation of tangent at P

=1, which is the standard

P(a sech, b tanfl) = P(a®, /)

x :
-SQCB-%tanB-—-l A -
2 * ol £1,0) =
= (1, 0) lies on the tangent, _‘,| A (@=50
so a = sech
Equation of normal at P

a b

> 3 d =a2+b2

secO tanB

since normal at P makes equal intercept on co-ordinate axes

a
Slopeofnonna.liSAI.so—; sinf = -
= b=tanh, hence, a® - b2 =1. ()

\/+——Jl+a L ,2—% (from ()
a

Sincea>1,s0e e (I,J_)

Hence, option (a) is true.

1
Area of APAB ='5 APPB

- L @1 (02 2

2
= % V2b*~2b* = b* [from (i)]

Hence, option (d) is true.
(a,b,¢) Given2x -y +1=01ie y=2x+ 1 is a tangent to
2 yz
hyperbola - Y= 1, .
a~ 16

= P=atx2?=

¢t =a’m’ - b*

4,1;a,4,2;2a, 8, 1ie.— > ,4,1;

cannot be the sides of a right triangle.
(a, b, d) H : 2% — 32 = 1 is a hyperbola and S : Circle with centre
N(x,, 0). Common tangent to H and S at P(x),»)is
|
B
Now, radius of circle S with centre N(x,, 0) through the point of
contact (x;, y;) is perpendicular to the tangent
x 0=y

o X—
mlmz——1:> =—1

0 RS |

- =1 = m=

=
}r} is tfue point of intersection of tangent at P and
Xx-axis

1
M (~,OJ »» Centroid of APMN is (¢, m)

X
X+ — +xy;=3¢andy; =3m
X
1 2 Yi
= §L3I]+;I— =/ and 3 =m & X2-2J]]
dl_y 1 dm_1
dx, 3 dy 3

-y =1 = 5= |x-1

1 2 dm Il
=g i
E R
xZ )’2
(a, b) If slope of tangents to hyperbola —2——2-=] is m, then
o snib

equations of tangent to the hyperbola is

y=mxtyJa*m® -b® with the points of contact

[ ta m +h%
\/azmz—bz 'Jazmz—bz

2 3P
*. Tangent to hyperbola TRAE =]

is parallel to 2x — y =1,
*. Slope of tangent = 2

+9x2 +4 ]

. Points of contact are [J9x4—4' VIx4-4

2 2

Le. (2—95,71—2—] and [%!%]
¥

(b, d) Given ellipse x2+ 42 =4 = x_+__

Its focus is (£+/3 , 0) and eccentricity, e = 1’1-— =—

bl y
Given hyperbola — — =5 =1
a




22.

1
Its eccentricity = —
2

2 2[ ‘i\ 2 03 25
b =a 1-— = b =— .
ZJ 2
Hence, the equation of ellipse becomes

2 +2y% = a’ (1)
Let the hyperbola (i) and ellipse (ii) intersect cach other at

‘P(Ilvyl)'
Then slope of hyperbola (i) at P is given by

= (dy] _%
ml = Zx' = —
(x.3) N
and that of ellipse (ii) ezt Pis
’ X
B et
(x,01) g
As the two curves intersect orthogonally,

my iy =-1
=5 x—lf_ﬂ_\ =—1 = xiz o 2}’]2 (111)
n\ n
Also P(xy,y;) lies on e’ _yz =%
1 .
112 —)*‘12 =E -.(Iv)

1
On solving (iii) and (iv), we get Ji = 7 and 3 =1

Also P(x;,y;) lies on ellipse x2+2y2 —

2

X+t =a’ > 1+1=doad=2

Equation of required ellipse is 42 y2 =2, whose foci

are (+ae,0)= [ﬂ:ﬁ’i%,ﬂ] =(£1,0)

Al165
e o 23, (ac) For the given el 2.7 e
CILY = o u & — — — —_—— =
Its eccentricity 1 a: ac) grven ellipee >3 16 e YV 255
_ 5
L .52 2 A 1 = Eccentricity of hyperbola =3
According to the question, 1+ —=—% =
$1 -4~ SRR G et Let the hyperbola be i s
As hyperbola passes through the eccentricity of the ellipse (= /3 , y !
a)
2 2
3 o= BS=A2(£—1]=EAZ 7 s 53 Iy =1
. —=lora=43 = b= and focus of hyperbola (+ 2, 0) 9 9 T 42 1642
a- As it passes through focus of ellipse i.e. (3, 0)
2 Dyl weget42=9=B2=16
Equaticnofhyperhoiais-?,——-l—_—,] =>x2-37=13 =
E i f hyperbola is ——-—=1.
(a, b) The given hyperbola is Ssien o - 9 16 :
1 Tts focus is (5, 0) and vertex is (3, 0).
¥ _).-2 S ) 24. (a,b,c,d) Given : Hyperbola xy = i@
B and circle 3 + 3 = a? e (i)
which is a rectangular hyperbola (v a=5b) . e= JZ- From4(i and (ii), we get the equation in term of x as
2 2 + it =a
Let the ellipse be R = Foal+=0 ... (ii)
az bz

As X, X, X3 and x, are roots of (ii),

= x+x,+x+x=0 and x; x, 53 ¥, =c*
Similarly, forming equation in term of y, we get
Y1+ 0ty +y,=0 and ¥, y, ¥, ¥, = ¢

(b)

¢

L(0,b)

(-2.0) O

Area of ALMN = 43 (given)

e %XLMxON ~43 :-;T(Zb}(\ﬁb):wi

L b =4=b=2
So, length of the conjugate axis of hyperbola=2b=4

Now ta.n30°=-9-11=2 =>a=J3_b=aa=2J§
ON a

1 4
b= (@-1) = 4=12(e*1) == 1+5=§
2
", The eccentricity of hyperbola=e=—£ and

The distance between the foci of hyperbola = 2ae

2
:2)( ZJ_:_);X—:S
V3
And length of latus ractum of hyperbola
2?2 2x4 4

a 28 B
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26.

27.

28.

(b) Fora= /2 and point of contact (-1, 1).
Equation of circle is satisfied

X+y=2
then eqn. of tangent is

—X+y=2 = m= 1 and point of contact

{ —ma a J [—\5 2 J
? T v | =ELD
m2 +1 \/mz +1 \E \E (
(I) (i1), (Q) is the correct combination.

(¢) Tangenty=x+8 = m=1 Point (8, 16)
Both the coordinates as well as m, are positive, The only

(2.2)
possibility of point is m2 m =(8,16) ~a=8

Also it satisfies the equation of curve y* = 4ax for the point (8,
16)
And equation of tangent my = m"x + a is satisfied by m = 1 and
a=8§

(III), (i), (P) is the correct combination.

1
(d) Point of contact [\E 5] and tangent /3x +2y =4.
NE]

2
Both the coordinates are positive and m is negative. The
possibilities for points are

ma a
.
[ \/m2+l \/m2+1
a’m ) J
Oor R ;
[ JaZm? +1 Va?m?+1
Jga 2a 1
FcrpointQ(T‘a"sF _—_(\/3,5]

7
We get a= \ﬁ anda = % , which is not possible.

L) (s
Fi int R 3 = { g
R J3a2+4 \/332+4 2

¢ 2
a 1
—_=1 —— _ —
= and =
\V3a? +4 V3al+4 2
= a:-3a2—4=0 and 3a’ =12
sooa"=4
Also for a* = 4, equation of ellipse

1
x? + a’y? = a? is satisfied for the point [\6 ; E]

IL, (iv), R is the correct combination.
A —(p): B—(5,1):.C— (r);D —>(q,s)

(p) Asthe line Ax+ky =1, touches the circle P +yt=4

Length of perpendicular from centre (0 , 0) of circle to the
ime = radms of the circle

1 )
=2 = h"-a—k?':l

= =
B+ K 4

Locus of (A, k) is Jc2+_y2 :i—,whichisacirch:.
(q) Weknow thatif |z—z |=|z—2; |5k,
where |k |<| z; —z; |, then z traces a hyperbola.
Here |z+2|=|z-2|=%3

Locus of z is a hyperbola.

2
- t
(1) Given:xz\ﬁ —] 1‘2 s Y= 22
1+1 1+t

e w f
4 7”3_=1 2 B
+1 1+t
On squaring and adding, we get
2 242 2 2 2
X_ }.zzgl_r.l.ii‘.‘?r_=l = x_+..}.)_=]
3 (1+1°)° 3 =l

which is the equation of an ellipse.
(s) We know, eccentricity of a parabola = |
eccentricity of an ellipse < 1
and eccentricity of a hyperbola > |
Hence, the conics whose eccentricity lies in | < x < oo are
parabola and hyperbola.

(t) Let z=x+iy
Re [(x+D)+H ] =x% + % +1
=% (x+1)2—y2 =x2+y2+l
yz =X , which is a parabola.

(A) > (@, ) (B) = (p, @); (C) = (q, 3 (D) > (g, 1)
(A)-pq

(&7 C

[

It is clear from the figure that two intersecting circles have a
common tangent and a common normal joining the centres

(B) P9

.5/

C C

C)-q,r
Two circle when one is strictly inside the other have a common
normal C, C, but no common tangent.

y

4
™
6

(D)-q,r
Two branches of hyperbola have no common tangent but have a
common normal joining §,5,.
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32.

Al67

(a) Given a circle
¥ +y'-8x=0 (D)
and a hyperbola4x” —9y* —36=0 N

To find their point of intersection, substitute the value of > from
equation (1) in equation (i),

we get

4x* —9(8x—x?)=36 = 13x* —72x-36=0

= x=6,;6 =% yz =12, —-ﬁ—;ﬁ (not possible)
13 13 169

[6,2\5] and (6, —2-\5] are points of intersection.
.. Equation of required circle is

(x=6)(x—6)+(y—2V3)(y+2+3)=0

= x2+y*-12x+24=0
2 2

> seca tan o
(b) Any tangent to%—y? =t

2

=1

It touches circle with center (4,0) and radius = 4
4seca—3
Rt 15 AN e
sec’ o tan’a
+
9 4

( 3
= 6 - 245mu+9—144L3““ ta“4 “J

5 -3
=12 sec’ a+8sec—15=0 = SCCG—EDFF
since seco. = % < lis not possible.

g seca=—3£2:>tana=i§
2seco  2(-3/2) 2

.. Slope of tangent = = S
3tan o 3[_ 5{,’2) 53

(for +ve value of tan a)

x s

:. Equation of tangent is ? |

4
—= 2x—\/gy+4=0

33.

34.

2
y

Any point on the hyperbola %——4— =1is
(3scef.2tanp)
*. Equation of chord of contact to the circle x> + % = 9
w.r.t. the point (3 sec@, 2 tan ) is
(3secB)x+(2tanB)y=9 (1)

If (4, k) be the mid point of chord of contact then equation of
chord of contax:t will be

hx+ky-9=hm+kK-9 (- T=38§y)
= hx+hky=h+i2 {lll
But equations (i) and (ii) represent the same straight line, ﬂlmfore
they should be identical and hence

3sec9 2tanB 9

h ko Rk
9%
ES secB=2—§~,tan9=—zT
h™+k 2(h” +k°)
2 2
Now sec?f —tan’@ =1, .. 29}! S flk e
(A" +k°)" A(h™ +k7)

= 4 -9k =%(k2 +k2)?

2
o8 (PP

g7 4 S\=sa

oy

2 3 (I.. ¥ 1':\i
Hence, locus of (h, k) is — —=— =l ]
9 4

Let P (e, f) be any point on the locus. Equation of pair of tangents
ﬁ'omP{e_,f]tothcparaholar=4axls

[ —2a(x+e)P = (f> - 4ae) (7 —4ax) [~
Since angle between the two tangents is 45°,

e
2Vh* —ab
a+b

= (a+bF=4 (- ab'l
Here, a = coefficient of x> = 4a°

2h = coefficient of xy = — 4af’
and b = coefficient of > = /> - (f :,'- 4ae) = 4ae

(4a” + 4ae)‘ 4 T4a’(? - (42°) (4ae)]
= f(a+ el“‘.'" 4aeore*+6ae+u -f2=0
= (e+3al-f2=84"
Therefore, the required locus is (x + 3a)? — % = 842, which is a
hyperbola.

T2=55,]

1=tan45°=
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