Conic Sections

1.

-:':T()PI(‘E Circles )

Ifthe length of the chord of the circle, x* + y? = +2(r > 0)
along the line, y — 2x =3 is 7, then 7% is equal to :
[Sep. 05, 2020 (II)]

12

9 24
@ 2 ©5 O

The circle passing through the intersection of the circles,
x*+y? —6x=0 and x? +y*> —4y = 0, having its centre

on the line, 2x—3y+12=0, also passes through the
point: [Sep. 04, 2020 (1D)]
@ 13) () (3,6 () 3D @ (1,-3)

Let PQ be a diameter of the circle x> +)?=9. If ocand B are
the lengths of the perpendiculars from P and Q on the
straight line, x + y = 2 respectively, then the maximum
value of af3 is . [NA Sep. 04,2020 (ID)]
The diameter of the circle, whose centre lies on the line
x +y=2in the first quadrant and which touches both the
linesx=3and y=2, is .
[NA Sep. 03,2020 ()]
The number of integral values of & for which the line,

3x +4y = k intersects the circle, x> + y? —2x—4y+4=0
. [NA Sep. 02,2020 (D]
A circle touches the y-axis at the point (0, 4) and passes

through the point (2, 0). Which of the following lines is
not a tangent to this circle? [Jan. 9,2020 ()]

@) 4x—3y+17=0 (b) 3x—4y—-24=0

(¢) 3x+4y-6=0 (d) 4x+3y-8=0

Ifthe curves, x> —6x+)?+8=0and x>~ 8y +)?+ 16 — k=0,
(k> 0) touch each other at a point, then the largest value
of k is [NA Jan. 9, 2020 (ID)]

at two distinct points is

10.

11.

12.

13.

Ifaline, y=mx + cis atangent to the circle, (x— 3> +)?*=1
and it is perpendicular to a line L , where L, is the tangent

. . 1 1

to the circle, x> + y>= 1 at the point | —, — | ; then:

g P [ﬁ ﬁj

[Jan. 8, 2020 (IT)]
@) *~Tc+6=0 (b) *+7c+6=0
(¢) 2+6¢c+7=0 (d) 2—6c+7=0
Let the tangents drawn from the origin to the circle,
x*+)*—8x—4y+ 16=0touch it at the points 4 and B. The
(AB)? is equal to: [Jan. 7,2020 (ID)]
2 8 64 Q) 2

@ ®) © @
Ifthe angle of intersection at a point where the two circles
with radii 5 cm and 12 cm intersect is 90°, then the length

(in cm) of their common chord is:  [April 12,2019 (I)]
B e 13
@5 O3 ©35 @3

A circle touching the x-axis at (3, 0) and making an intercept
of length 8 on the y-axis passes through the point :

[April 12,2019 (ID)]
(@ (3,10 ® G5
© 23 @ 1,5

If the circles x>+ y* + SKx + 2y + K=0and 2 (x*+ y*) +

2Kx + 3y — 1=0, (KeR), intersect at the points P and Q,

then the line 4x + 5y — K = 0 passes through P and Q, for:
[April 10,2019 (D)]

(a) infinitely many values of K

(b) no value of K.

(c) exactly two values of K

(d) exactly one value of K

The line x =y touches a circle at the point (1, 1). If the

circle also passes through the point (1, -3), then its radius

is: [April 10,2019 (I)]

@ 3 b 22 (© 2 @ 32
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14. The locus of the centres of the circles, which touch the 21. Ifavariableline, 3x +4y—A =0 is such that the two circles
circle, x> +)? = 1 externally, also touch the y-axis and lie in x2+y?—2x—2y+1=0andx?+y?—18x — 2y + 78 =0 are
the first quadrant, is: [April 10, 2019 (ID)] on its opposite sides, then the set of all values of A isthe
interval : [Jan. 12,2019 (D]
@ x=\1+4y,y>20 (b) y=+1+2x,x>0 (@ @2,17) (b) [13,23]
c) [12,21 d) (23,31
©) y=+l1+4x,x>0 d) x=1+2y,y20 © [ ] @ )
22. Asquareisinscribedin the circle x2+y2—6x+8y—103=0
o o+i o eR b(i= \/_—1) with its sides parallel to the coordinate axes. Then the
15.  Allthe pointsin the set S = 1" B distance of the vertex of this square which is nearest to the
| 09,2019 (1) originis : [Jan. 11,2019 (D]
ieona: [April 09, D]
6 N 13
(a) straight line whose slope is 1. @) . (]?) 137 ,(,C) \/ﬂ (.d) )
(b) circle whose radius is 1 23. Two circles with equal radii are intersecting at the points
) o ' (0, 1) and (0, —1). The tangent at the point (0, 1) to one of
(¢) circle whose radius is /2. the circles passes through the centre of the other circle.
(d) straight line whose slope is —1. Then the distance between the centres of these circles is :
16. Ifatangent to the circle x>+ y> = lintersects the coordinate [Jan. 11,2019 (D]
axes at distinct points P and Q, then the locus of the mid- (@ 1 (b) 2 © 22 @ 2
point of PQ is: [April 09,2019 ()] 24. Acircle cuts a chord of length 4a on the x-axis and passes
@) C+y —4xy’ =0 (b) x>+y*—2xy=0 through a point on the y-axis, distant 2b from the origin.
2 16V =0 9 v -2 =0 Then the locus of the centre of this circle, is :
(© x*+y 165y =0 (d) x*+y - 2xy'= [Jan. 11, 2019 (IT)]
17. The common tangent to the circles x*+y? =4 and x>+ y* + (a) a hyperbola (b) anellipse
6x + 8y —24 = 0 also passes through the point: (c) astraight line (d) aparabola
[April 09,2019(11)]  25. Ifacircle C passing through the point (4, 0) touches the
circle x* + y? +4x — 6y = 12 externally at the point
@ 4-2) ®) 6.4 (© 6.-2) @ (4,0 (1,— 1), then the radius of C is: [Jan 10, 2019 (1)]
18. The sum of the s‘quares2 of t}le lengths 9f the cho_rds @ 25 (b 4 © 5 d 57
intercepted on the circle, x> +3?= 16, by the lines, x + y =n, . . L .
. . 26. If the area of an equilateral triangle inscribed in the
n e N, where N is the set of all natural numbers, is :
[April 08, 2019 ()] circle, X +y2 +10x+ 12y +c=0is 27\/5 sqg. units then
(@) 320 (b) 105 (c) 160 (d) 210 c is equal to: [Jan. 10, 2019 (II)]
19. If a circle of radius R passes through the origin O and (@ 13 ' (b) 20 B (© =25 (d 25
intersects the coordinate axes at A and B, then the locus of 27.  Three circles of radii a, b, ¢ (a<b<c) touch each other
the foot of perpendicular from O on AB is - externally. If they have x-axis as a common tangent, then:
[Jan. 12, 2019 (ID)] [Jan 09, 2019 (D)]
1 N b 1 N 1
@ (@ +2) =4r2ey? @% W%k O% W%
(b) (x2+y ) —4R2x2y2 (c) a,b,careinA.P (d) \/;, \/B, \/E arein A.P.
28. If the circles x* + y2 — 16x — 20y + 164 = # and
5 - (x - 4)2 + (- 7)2 = 36 intersect at two distinct points,
© (x +y ) =4Rx%y then: [Jan. 09, 2019 (IT)]
(@ r>11 b) 0<r<1
2, .2 _p2 () r=11 d 1< r<l1l
(d (x Yy )(x ty)=Ray 29. Thestraight line x +2y=1 meets the coordinate axes at A
20. LetC, andC, bethe centresofthe circles X2 +y2—2x—2y—2=0 and B. A circle is drawn through A, B and the origin. Then

and x% + y% — 6x —6y + 14 = 0 respectively. If P and Q are
the points of intersection of these circles then, the area
(in sq. units) of the quadrilateral PC;QC, is:

[Jan. 12,2019 (D]
(@ 8 d 4

(b) 6 © 9

the sum of perpendicular distances from A and B on the
tangent to the circle at the originis : [Jan. 11,2019 (I)]

(@) 5

> ® 25 ©

d) 45
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Ifthe tangent at (1, 7) to the curve x2 = y — 6 touches the

circle x% + y2 +16x +12y+c =0 then the value of cis:

[2018]

(@) 185 (b) 8 (c) 95 (d) 195
Ifa circle C, whose radius is 3, touches externally the circle,
x2+y%+2x -4y —4 =0 at the point (2, 2), then the length
of the intercept cut by this circle ¢, on the x-axis is equal to
[Online April 16,2018]

@ V5 b 2¥3  (© W2 @ 245

A circle passes through the points (2, 3) and (4, 5). If its
centre lies on the line, y —4x + 3 = 0, then its radius is equal
to [Online April 15, 2018]

@ V5 (Ol © V2 (@2
Two parabolas with a common vertex and with axes along
x-axis and y-axis, respectively, intersect each other in the
first quadrant. if the length of the latus rectum of each
parabola is 3, then the equation of the common tangent to
the two parabolas is? [Online April 15, 2018]
@ 3@x+y)+4=0 (b) 8(2x+y)+3=0
() 4(x+y»)+3=0 (d x+2y+3=0
The tangent to the circle C, : x>+ )* — 2x— 1 =0 at the point
(2, 1) cuts off a chord of length 4 from a circle C, whose
centre is (3, — 2). The radius of C, is

[Online April 15, 2018]

@ V6 (b2 © V2 (@3
The radius ofa circle, having minimum area, which touches
the curve y=4 —x2 and the lines, y= [x|is: [2017]

@ 4(v2+1) ) 2(v2+1)
© 2(v2-1) @ 4(v2-1)

The equation

jz—2
Im [lz j +1=0,z € C,z #i represents a part of a circle

z—i

having radius equal to : [Online April 9, 2017]
) vl 2w 1

@ ) ©5 @

A line drawn through the point P(4, 7) cuts the circle

x2+y?*=9 at the points A and B. Then PA-PB is equal to :
[Online April 9, 2017]
(@) 53 (b) 56 (c) 74 @ 65

The two adjacent sides of a cyclic quadrilateral are 2 and
5 and the angle between them is 60°. If the area of the

quadrilateral is 4+/3 , then the perimeter of the quadrilat-
eralis: [Online April 9,2017]
(@ 125 (b) 132 () 12 d@ 13

Letz € C, the set of complex numbers. Then the equation,
2|z+3i|—|z—1] = 0 represents : [Online April 8, 2017]

40.

41.

42.

43.

44.

45.

46.

8
(a) acircle with radius 3

10
(b) acircle with diameter R

16

(c) an ellipse with length of major axis R

16
(d) an ellipse with length of minor axis )
Ifa point P has co—ordinates (0, —2) and Q is any point on

the circle, X2+ y2—5x —y + 5 =0, then the maximum value

of (PQ)?%is : [Online April 8,2017]
25++/6

(@) ;\F (b) 14+53
47+1046

© %f @ 8453

Iftwo parallel chords of a circle, having diameter 4 units,
lie on the opposite sides of the centre and subtend angles

“1f 1
cos [7] and sec™! (7) at the centre respectively, then

the distance between these chords, is :
[Online April 8, 2017]

4 816
(a)ﬁ ()ﬁ © 7 @ =
Ifone of the diameters of the circle, given by the equation,
x2+y2 —4x + 6y—12=0, is a chord of a circle S, whose
centre is at (-3, 2), then the radius of S is: [2016]

@ 5 (b) 10 © 52 @ 503
Equation of the tangent to the circle, at the point (1, —1)
whose centre is the point of intersection of the straight

linesx—y=1and2x+y=3is: [OnlineApril 10,2016]
(@) x+4y+3=0 (b) 3x—-y—-4=0
() x-3y—-4=0 (d) 4x+y-3=0

A circle passes through (-2, 4) and touches the y-axis at
(0, 2). Which one of'the following equations can represent
a diameter of this circle ? [Online April 9, 2016]
(@) 2x—3y+10=0 (b) 3x+4y-3=0

(c) 4x+5y-6=0 (d) 5x+2y+4=0

Locus of the image of the point (2, 3) in the line
(2x-3y+4)+k(x—-2y+3)=0,ke R,isa: [2015]

(@) circle ofradius /2.
(b) circle of radius /3.

(c) straight line parallel to x-axis

(d) straight line parallel to y-axis

The number of common tangents to the circles

x2+y2 —4x—6x—12=0and x% +y*> + 6x + 18y+26 =0, is:
[2015]

(@ 3 (b) 4

© 1 @ 2
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47. If the incentre of an equilateral triangle is (1, 1) and the 55. Theset ofall real values of A for which exactly two common
equation of its one side is 3x + 4y + 3 = 0, then the tangents can be drawn to the circles
equation of the circumcircle of this triangle is : x2+y? —4x—4y+6=0and
[Online April 11, 2015] x2 +y2—10x — 10y + A =0 is the interval:
(@) 2+ y2 —2x-2y-14=0 [Online April 11, 2014]
(b) ¥+ —2x—2y-2=0 (@ (12,32) (b) (18,42)
© P+ —2x—2p+2=0 () (12,24) (d) (18,48)
2+ —2x-29-7=0 56. Ifthe point (1, 4) lies inside the circle
. ) . x2 +y? —6x — 10y + P =0 and the circle does not touch or
48. If a circle passing through the point (-1, 0) touches y- . . .
. . intersect the coordinate axes, then the set of all possible
axis at (0, 2), then the length of the chord of the circle . . R .
: th Lo Online April 11. 2015 values of P is the interval: [Online April 9, 2014]
along the x-axis is : [Online April 11, | @ (0,25) () (25,39)
3 5 (©) 9,25 (d) (25,29
@3 ®3  ©5 @5 o
. 57. Leta and b be any two numbers satisfying — + — = —.
49. Let the tangents drawn to the circle, x2 + y2 = 16 from the a2 b2 4
Zczrll)té)'(o’ h_) Ipeet th(:hx-a>}<11§ at pom]t tA and B. Ifthe area of Then, the foot of perpendicular from the origin on the
is minimum, then h is equalto:
. . X
[Online April 10,2015] variable line, ; +% =1,lieson: [Online April 9,2014]
@ 42 ® 33 (© 32 @ 43 . o
50. Ify+ 3x =0 isthe equation of a chord of the circle, () ahyperbola wth each semll-ax-ls: V2
x%+ 32— 30x = 0, then the equation of the circle with this (b) a hyperbola “{“h each semi-axis =2
chord as diameter is : [Online April 10, 2015] (¢) acircleof radius =2
@ x2+)2+3x+99=0 (b) x2+)?+3x-9y=0 (d) acircle ofradius= /2
(©) ¥*+3*-3x-9y=0 (d) x*>+)*-3x+9=0 58. Thecircle passing through (1, -2) and touching the axis of
51. The largest value of r for which the region represented by x at (3, 0) also passes through the point [2013]
the set {® € Clow — 4 —i| <r} is contained in the region @ 52) (b -5 (© 6,2 @ 2%
/ LI N 59. [Ifacircle of unit radius is divided into two parts by an arc
represented by the set (z €c/|z ~1[<|z +i ), is equal of another circle subtending an angle 60° on the
to: [Online April 10, 2015] circumference of the first circle, then the radius of the arc
5 3 is: [Online April 25, 2013]
@ 32 ®22 © 32 O 7 N L.
a) /3 5 Y 2
52. Let Cbethecircle with centre at (1, 1) and radius= 1. If T'is 2
the circle centred at (0, y), passing through origin and 60, Statement 1: The only circle having radius /{0 and a
touching the circle C externally, then the radius of 7 is diameter along line 2x +y = 5is x2+ 2 — 6x +2y=0.
equal to [2014] Statement 2 : 2x + y = 5 is a normal to the circle
1 1 NG NG x2+y2—6x+2y=0. [Online April 25,2013]
(@) 2 (b 2 (c) E (d > (a) Statement 1 is false; Statement 2 is true.
. . . (b) Statement 1 is true; Statement 2 is true, Statement 2 is
53. The equation of circle described on the chord a correct explanation for Statement 1
- : 24 2= : o :
3x+y+5=0ofthecirclex”+y o 116 asI;har.I;elt;r ;;14 (c) Statement 1 is true; Statement 2 is false.
242 3ty 1120 [Online April 19, I (d) Statement 1 is true; Statement 2 is true; Statement 2 is
(z) X2 N yz N 3X N y; | _70 not a correct explanation for Statement 1.
B . the circle x* + y~— 6x— 8y + (25 —a*) = 0 touches the axis
()"2+y2+3"+y o 61. Tfthe circlex+ )2 —6x—8y+ (25 —a?) =0 touches th
EZ)) Xz N y2 N 3X N Y722_ 0 of x, then a equals. [Online April 23,2013]
XTTYy TOXTYy—Z2=
54. For the two circles x2 +y? = 16 and @ 0 (b) *4 (© *2 (d) *3
x2+y2—2y=0, there is/are 62. If a circle C passing through (4, 0) touches the circle

[Online April 12,2014]
(a) one pair of common tangents

(b) two pair of common tangents

(c) three pair of common tangents

(d) nocommon tangent

x2+ 2+ 4x —6y— 12 =0 externallyat a point (1,—1), then

the radius of the circle C is : [Online April 22, 2013]
@ 5 ® 25 () 4 @ 57

EBD 83



63.

64.

65.

66.

67.

68.

69.

M-151

If two vertices of an equilateral triangle are
A (—a,0)and B (a, 0), a >0, and the third vertex C lies
above x-axis then the equation of the circumcircle of AABC
is: [Online April 22, 2013]

(@) 3x2+3y2-23ay = 34>
() 3x* +3y% —2ay =3a>
(© x? -4—y2 —2ay = a’

(d) x2 +y2 —\/gay =a®

If each of the lines Sx + 8y =13 and 4x — y = 3 contains a
diameter of the circle

x2+y2-2(a*-Ta+11) x-2(a*—6a+6)y+b3+1=0,
then [Online April 9,2013]

(@ a=5and be(-11) (b) a=1and bg (-1,1)

(¢) a=2and b ¢ (—»,1) (d) a=5and b e (—mo,1)

The length of the diameter of the circle which touches the
x-axis at the point (1,0) and passes through the point (2,3) is:
[2012]

10 3 6 5
@ 3 ®) 3 © 3 @ 3
The number of common tangents of the circles given by
x2+y?—8x—2y+1=0andx?+y*+6x+8y=0is

[Online May 26, 2012]

(a) one (b) four (c) two (d) three
Ifthe line y = mx + 1 meets the circle x2 + 3%+ 3x=0 in two
points equidistant from and on opposite sides of x-axis,

then [Online May 19, 2012]
(@ 3m+2=0 (b) 3m—-2=0
(¢) 2m+3=0 (d) 2m-3=0

Ifthree distinct points 4, B, C are given in the 2-dimensional
coordinate plane such that the ratio of the distance of
each one of them from the point (1, 0) to the distance from

1
(-1, 0)isequal to > then the circumcentre of the triangle
ABC is at the point [Online May 19, 2012]
> 0
@ |3 () (0,0)
1
© |3 0 (d (3,0

The equation of the circle passing through the point (1, 2)

and through the points of intersection of

x2+y?—4x—6y—21=0and 3x + 4y + 5=01s given by
[Online May 7,2012]

(@) x2+y2+2x+2y+11=0

(®) x2+)y2-2x+2y-7=0

(©) x2+)2+2x-2y-3=0

(d) x2+32+2x+2y—11=0

70.

71.

72.

73.

74.

75.

76.

The equation of the circle passing through the point (1, 0)
and (0, 1) and having the smallest radius is- [2011 RS]

(@ x*+y*-2x-2y+1=0

) ¥2+y2—x-y=0

(©) x2+y2+2x+2y—7=0

(d) ¥+)y?+x+y-2=0

The two circles x* + 32 = ax and x2 + 2 = ¢% (¢ > 0) touch

each other if [2011]
@ lal=c (b) a=2c
(©) |a|=2c d) 2|al=c

The circle x2 + 2 =4x + 8y + 5 intersects the line 3x —4y=m
at two distinct points if [2010]
(@) —35<m<15 (b) 15<m<65

(¢) 35<m<85 (d) -85<m<-35

IfP and Q are the points of intersection of the circles

X2 +y2 +3x+7y+2p-5=0and

x% + 2+ 2x + 2y — p?=0 then there is a circle passing
through P, Q and (1, 1) for: [2009]
(a) all except one value of p

(b) all except two values of p

(c) exactly one value of p

(d) all values of p

Three distinct points A, B and C are given in the

2-dimensional coordinates plane such that the ratio of the
distance of any one of them from the point (1, 0) to the

1
distance from the point (-1, 0) is equal to 3 Then the

circumcentre of the triangle ABC is at the point:  [2009]

w (3] o (5]

@)(gﬂ) @ (0.0)

The point diametrically opposite to the point
P(1,0) onthe circlex?> +1%+2x+4y—3=0is  [2008]
@ G.-4 (b) 3.4

(© 3.4 d G.4

Consider a family of circles which are passing through the
point (— 1, 1) and are tangent to x-axis. If (%, k) are the
coordinate of the centre of the circles, then the set of values

of k is given by the interval [2007]
1
@ —Lop<l ) k<—
2 2 2
© 0<ks<] @ k22
) ~2
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77. Let Cbethecircle with centre (0, 0) and radius 3 units. The ~ 82. If a circle passes through the point (a, b) and cuts the
equation of the locus of the mid points of the chords of the circle 2 + y2 _ 4orthogonally, then the locus of s centre
circle C that subtend an angle of 2T atits center is is [2004]
3
(@) 2ax—2by—(a’+b*>+4)=0
2) 22422 b) x4y =1 2006
@ xT4y" =7 ®) *"+y [2006] (6) 2ax+2by —(a® +b> +4)=0
2 9 - 24214y =
(©) x2+y2:T7 (d) x2+y2:Z (© 2ax-2by+(a”+b°+4)=0
2,2 _
78. Ifthe lines 3x—4y—7=0 and 2x—3y—5=0 are two @ Zax+2by+(a”+b"+4)=0
diameters of a circle of area 497 square units, the equa- 83. A variable circle passes through the fixed point 4(p,q) and
tion of the circle is [2006] touches x-axis . The locus of the other end of the diameter
o through 4 is [2004]
(@ x*+y"+2x-2y-47=0
, @ (y-g)° =4px ) (x—g)° =4py
(b) x"+y " +2x-2y-62=0
, © (y-p)° =4gx @ (x—p)* =4qv
(©) x"+y " =2x+2y-62=0 ) )
84. If the lines 2x+3y+1=0and 3x—y—-4=0 lie along
@ X2+ y2 -2x+2y-47=0 diameter of a circle of circumference 10, then the equation
79. If a circle passes through the point (a, b) and cuts the of the circle s [2004]
2, .2
circle x° + y2 = p2 orthogonally, then the equation of @ x"+py"+2x-2y-23=0
the locus of its centre is [2005] ) 24 y2 C2x-2y-23=0
@ x°+y —3ax—4by+(a®+b> - p*)=0 ,
©) x“+y +2x+2y-23=0
(b) 2ax+2by—(a*—b>+p?)=0
@ x*+)? —2x+2y-23=0
© x> +y* 2ax—3by+(a? —b2 - p?)=0
85. Intercepton the line y=x by the circle x% + y2 —2x=01s
(d) 2ax+2by—(a®+b> +p*)=0 - i : -
Y p AB. Equation of the circle on AB as a diameter is [2004]
80. Ifthe pair of lines ax? +2(a+bxy+ by2 =0 lie along (@) x2 +y2 +x—-y=0 (b x2 +y2 —x+y=0
diameters of a circle and divide the circle into four sectors s o
such that the area of one of the sectors is thrice the area of © x7+y +x+y=0 (@ x"+y " -x-y=0
th tor th 2005
another sector thell [ ] 86. Ifthetwo circles (x— 1)2 +(y— 3)2 =r2and
@) 3a®> -10ab+3b> =0 , , . .
, 5 x2 + y2 —8x+ 2y +8 =0 ntersect in two distinct point,
(b) 3a”—2ab+3b° =0 then [2003]
(© 3a*+10ab+3b* =0 (@) r>2 (b)2<r<8
<2 d)r=2.
@ 3a*+2ab+3b* =0 (C)r. @r .
87. Thelines 2x—3y =5 and 3x -4y = 7 are diameters of a
81. If the circles x° +y2 + 2ax + ¢y + a = 0 and

X+ y2 —3ax + dy—1=0 intersect in two distinct points
P and Q then the line 5x + by — a =0 passes through P and
O for [2005]
(a) exactly one value of a

(b) no value of a

(c) infinitely many values of a

(d) exactly two values of a

circle having area as 154 sq.units.Then the equation of
the circle is [2003]

(a) x2+y2—2x+2y=62
(b) x2+y2+2x—2y=62
(c) x2+y2+2x—2y=47

(d) )624-)/2 —2x+2y=47.
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If the chord y = mx + 1 of the circle x>+)>=1 subtends an
angle of measure 45° at the major segment of the circle

then value of m is [2002]
@ 2442 (b) 2++2
(© -1« 2 (d) none of these

The centres of a set of circles, each of radius 3, lie on the
circle x>+y?=25. The locus of any point in the set is[2002]

(a) 4 <x*+)y*< 64 (b) x*+3)?<25

(0) x2+y*225 (d) 3<x2+)?<9

The centre of the circle passing through (0, 0) and (1, 0)
and touching the circle x2+ y?=9 is [2002]

o (31 o (o (33 0 (33)

The equation of a circle with origin as a centre and passing
through equilateral triangle whose median is of length 3a
is [2002]

(@) x*+y*=9a? (b) x*+)?=16a>
(c) x*+y*=4a? (d) x*+y*=a?

e B 2y
;\}()Pl(.ﬂ Parabola 9’ ,

Let L, be a tangent to the parabola y?=4(x+1)and L,be
a tangent to the parabola 2 = 8(x + 2) such that L,andL,
intersect at right angles. Then L, and L, meet on the

straight line : [Sep. 06,2020 ()]
(@ x+3=0 (b) 2x +1=0
(© x+2=0 (d x +2y=0

The centre of the circle passing through the point (0, 1)
and touching the parabola y = x? at the point (2,4) is:

[Sep. 06, 2020 (ID)]
-53 16 6 53

(@) [W’?j (b) (E,E)

© 10775

-16 53
(d) (?’E}

Ifthe common tangent to the parabolas, y?= 4x and x*>= 4y
also touches the circle, x> + y? = ¢2, then c is equal to:

[Sep. 05,2020 (I)]

1 1 1 1
@35 ®F ©7 @,
Let P be apoint on the parabola, y? = 12x and N be the foot
of the perpendicular drawn from P on the axis of the
parabola. A line is now drawn through the mid-point M of
PN, parallel to its axis which meets the parabola at Q. Ifthe

4
y-intercept of the line NQ is 5 , then : [Sep. 03, 2020 (I)]

96.

97.

98.

99.

100.

101.

102.

103.

104.

(a) PN=4 (b) MQ=%

© MQO= % (d) PN=3

Let the latus ractum of the parabola y? = 4x be the common

chord to the circles C, and C, each of them having radius

24/5. Then, the distance between the centres of the circles
Cyand G, is : [Sep. 03,2020 (ID)]
@ 85 (b) 8 (c) 12 @ 45
Thearea (in sq. units) of an equilateral triangle inscribed in
the parabola y? = 8x, with one of its vertices on the vertex

of this parabola, is : [Sep. 02,2020 (IT)]
(@) 643 (b) 2563
(© 19243 d) 1283

If one end of a focal chord AB of the parabola y* = 8x is at

1
A[ﬁ’ - 2}, then the equation of the tangent to it at B

is: [Jan.9,2020 (ID)]
(@) 2x+y-24=0 (b) x—2y+8=0

() x+2y+8=0 (d) 2x-y-24=0

The locus of a point which divides the line segment joining
the point (0, —1) and a point on the parabola, x*> = 4y,
internallyin theratio 1 : 2, is: [Jan. 8,2020 (I)]
(@) 9x*-12y=38 (b) 9x2-3y=2

(c) ¥*-3y=2 (d) 4x>-3y=2

Let aline y = mx (m> 0) intersect the parabola, y>=x ata
point P, other than the origin. Let the tangent to it at P
meet the x-axis at the point O, If area (AOPQ) =4 sq. units,
then m is equal to [NA Jan. 8, 2020 (ID)]

If y=mx + 4 is a tangent to both the parabolas, y*=4x and
x2=2by, then b is equal to: [Jan. 7,2020 (D]
(a) 32 (b) —64 (c) -128  (d) 128

The tangents to the curve y = (x — 2)*>—1 at its points of
intersection with the line x —y = 3, intersect at the point :

[April 12,2019 (ID)]

5 5 5 5
o 31 o (5o G (5]

If the line ax + y = ¢, touches both the curves x>+ y? =1
and )* = 4./2x , then |c| isequal to [April 10,2019 (I)]

1 1
@2 o[ ©5 @2

Thearea (in sq. units) of the smaller of the two circles that
touch the parabola, y* = 4x at the point (1, 2) and the x-axis
is: [April 09,2019 (II)]

@ 8t2-42) () 4n2-2)
(© 4n(3+2) ) 8n(3-22)
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105. If one end of a focal chord of the parabola, y>= 16x isat ~ 114. Axisof a parabola lies along x-axis. Ifits vertex and focus
(1, 4), then the length of this focal chord is: are at distance 2 and 4 respectively from the origin, on the
[April 09,2019 ()] positive x-axis then which of the following points does
(@ 25 (b) 22 (c) 4 (d 20 not lie on it? [Jan 09, 2019 ()]
106. The shortest distance between the line y = x and the curve @ (5,2.6) (b) (8,6)
y=x-2is: [April 08,2019 (D))
’ © (6 42) @ (-4
7 7 11
(@ 2 (b) 3 (©) m d) m 115. Equation of a common tangent to the circle, x> +)* —6x=0
and the parabola, > = 4x, is : [Jan 09, 2019 (D)]
107. Ifthe tangents on the ellipse 4x*> + y* = 8 at the points (1, 2) _ _
’ 2 =12x+1 b =x+3
and (a, b) are perpendicular to each other, then a? is equal @ 243y () 3y=x
to: [April 08,2019 (I)] (© 2. 3y=-x-12 (d JBy=3x+1
128 64 4 2 116. Let A (4, — 4) and B (9, 6) be points on the parabola,
@) 17 (b) 17 © 17 ©) 17 2 = 4x. Let C be chosen on the arc AOB of the parabola,
108. The tangent to the parabola )* = 4x at the point where it wher.e O is the origin, such that th.e area of AA(.:B s
. . b 2 & maximum. Then, the area (in sq. units) of AACB, is:
intersects the circle x* + y* =5 in the first quadrant, passes [Jan. 09, 2019 (ID)]
through the point : [April 08,2019 (I1)] Y
(@) 31l (b) 30l (c) 32 d 31é
o33 ok o :
a __9_ _’_
33 44 117. Tangentand normal are drawn at P(16, 16) on the parabola
© ( 3 Zj @ (_l 1 ) y? = 16x , which intersect the axis of the parabola at A and
44 42 B, respectively. If C is the centre of the circle through the
109. The equation ofa tangent to tl.le? pargbolg, x? =8y, \A’vh%ch points P, Aand B and /CPB = 0 , then a value of tan® is:
makes an angle 0 with the positive direction of x-axis, is : [2018]
[Jan. 12,2019 (ID)]
(a) y=x tane +2 COte (b) y=x tane -2 Cote (a) 2 (b) 3 (C) i (d) l
() x=ycotd+2tan® (d) x =y cotd —2 tan6 3 2
118. Tangents drawn from the point (— 8, 0) to the parabola
110. Equation of acommon tangent to the parabola y? = 4x and y? = 8x touch the parabola at P and Q. If F is the focus of
the hyperbola xy=2is : [Jan. 11,2019 (D] the parabola, then the area ofthe triangle PFQ (in sq. units)
(@ x+y+1=0 (b) x-2y+4=0 is equal to [Online April 15,2018]
(c) x+2y+4 =0 (d) 4x+2y+1=0 (a) 48 (b) 32 (c) 24 d &4
111. Ifthe area of the triangle whose one vertex is at the vertex ~ 119. If y=mx + c is the normal at a point on the parabola y>= 8x
of the parabola, y2 + 4 (x — a%) = 0 and the other two whose focal distance is 8 units, then |c| is equal to :
vertices are the points of intersection of the parabola and [Online April 9, 2017]
-axis, is 2 . units, th lueof ‘a’ is :
y-axis, is 250 sq. units, then a value o [it'allj 11, 2019 D) @) 2\/5 () 8\/5 © 10\/3 ) 16\/3
T 120. If the common tangents to the parabola, x> = 4y and the
(@ 55 (B 52" (¢ 10 (d) 5 circle, x2+ y2 =4 intersect at the point P, then the distance
112. Ifthe parabolas y* =4b(x —c) and y* = 8ax have a common of P from the origin, is : [Online April 8,2017]
normal, then which one of the following is a valid choice
bl A b
for the ordered triad (a, b, ¢)? [Jan 10, 2019 (I)] @ 2+1 ®) 26+ 2\/5)
X © 2(2+1) d) 3+242
(@) o’ 2,3 (b) (1,1,3) 121. Let P be the point on the parabola, y* = 8x which is at a
minimum distance from the centre C of the circle,
1 20 x2 + (y + 6)2 = 1. Then the equation of the circle, passing
© 2’7 @ (1,1,0) through C and having its centre at P is: [2016]
113. The length of the chord of the parabola X = 4y having

equation x—x/Ey+4\/§=0 is:

@ 3v2 (b 211 (¢ 82

[Jan. 10, 2019 (ID)]
) 63

@) x2+y2—§+2y—24:0

(b) x2+y2—4x+9y+18=0
(©) x2+y>—4x+8y+12=0
(d) x2+y2-x+4y—12=0
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P and Q are two distinct points on the parabola, y? = 4x,
with parameters t and t; respectively. If the normal at P

passes through Q, then the minimum value of tlz is:

[Online April 10,2016]

@ 8 (b) 4 (© 6 d 2
Let O be the vertex and Q be any point on the parabola,
x2=8y. Ifthe point P divides the line segment OQ internally
in the ratio 1 : 3, then locus of P is : [2015]
(@) y*=2x (b) x*=2y
© x*=y () y*=x
Let PQ be a double ordinate of the parabola, y2 = — 4x,
where P lies in the second quadrant. If R divides PQ in
the ratio 2 : 1 then the locus of R is :

[Online April 11, 2015]
(b) 3y%=2x

@) 3y°=-2x
d) 9% =—4x

(©) 9% =4x
The slope of the line touching both the parabolas y2 =4x

and x% =32y is [2014]

1 2 1 3
@z ®3F ©5 @3

A chord is drawn through the focus of the parabola y = 6x
such that its distance from the vertex of this parabola is

NG

— then its slope can be:

55 S 2 2
(@ > (b) > (©) NG (d) NE)

Two tangents are drawn from a point (— 2, — 1) to the curve,
y?=4x. If o is the angle between them, then |tan a is equal
to: [Online April 12,2014]

[Online April 19, 2014]

1 1
W3 OF ©B3 @3

Let L, be the length of the common chord of the curves
x2 +y?2=9and y? = 8x, and L, be the length of the latus

rectum of y? = 8x, then: [Online April 11, 2014]
(@ L,>L, (b) L,=L,

Ly
© L<L, @ =V

Given : A circle, 2x2 +2y2 = 5 and a parabola, y* = 4/5x.
Statement-1 : An equation of a common tangent to these

curves is y = x+x/§ .

. 5 . .
Statement-2 : If the line, y = mx + £ (m # 0) is their
m

common tangent, then m satisfies m* — 3m2 +2 = 0.[2013]
(a) Statement-1 is true; Statement-2 is true; Statement-2
is a correct explanation for Statement-1.

130.

131.

132.

133.

134.

135.

(b) Statement-1 is true; Statement-2 is true; Statement-2
isnot a correct explanation for Statement-1.

(c) Statement-1 is true; Statement-2 is false.

(d) Statement-1 is false; Statement-2 is true.

The point of intersection of the normals to

the parabola y 2= 4x at the ends of its latus rectum is :

[Online April 23,2013]

@ 02 ® G0 (© 03 (@ 20

Statement-1: The line x — 2y = 2 meets the parabola,

2+ 2x =0 only at the point (-2, — 2).

Statement-2: The line y = mx _ZL(m #0) istangentto
m

the parabola, y2 =— 2x at the point [—% ,— iJ .
2m m
[Online April 22, 2013]

(a) Statement-1 is true; Statement-2 is false.

(b) Statement-1 is true; Statement-2 is true; Statement-2
is a correct explanation for statement-1.

(c) Statement-1 is false; Statement-2 is true.

(d) Statement-1 a true; Statement-2 is true; Statement-2 is
not a correct explanation for statement-1.

3 22
The normal at 2,5 to the ellipse, Te +=— =1touches
a parabola, whose equation is  [Online May 26, 2012]
(@) y2 =—104x (b) y2=14x
(©) y?>=26x (d) y*=—14x

The chord PQ of the parabola y* = x, where one end P of
the chord is at point (4, —2), is perpendicular to the axis of
the parabola. Then the slope of the normal at Q is
[Online May 26, 2012]
1
4 d =
@) @ -

® -5 ©4

1
Statement 1: y = mx—— is always a tangent to the
m

parabola, % =—4x for all non-zero values of .

Statement 2: Every tangent to the parabola, % = — 4x will

meet its axis at a point whose abscissa is non-negative.

[Online May 7,2012]

(a) Statement 1 is true, Statement 2 is true; Statement 2 is
a correct explanation of Statement 1.

(b) Statement 1 is false, Statement 2 is true.

(c) Statement 1 is true, Statement 2 is false.

(d) Statement 1 is true, Statement 2 is true, Statement 2 is

nota correct explanation of Statement 1.

The shortest distance between line y — x =1 and curve

x=)2is [2011]
32 8 4 NE)
@) e (b) 32 (© 5 (d) Y



M-156

136.

137.

138.

139.

140.

141.

142.

143.

144.

If two tangents drawn from a point P to the parabola
y? = 4x are at right angles, then the locus of Pis [2010]
(@ 2x+1=0 (b) x=-1

(c) 2x-1=0 d) x=1

A parabola has the origin as its focus and the line x =2 as
the directrix. Then the vertex of the parabola is at [2008]
@ 0,2 (b) (1,0)

(© ©.1 (d 2,0

The equation of a tangent to the parabola
12 =8xisy =x+ 2. The point on this line from which the
other tangent to the parabola is perpendicular to the given
tangent is [2007]

@ 249 © 20 © L) @ 02
The locus of the vertices of the family of parabolas
3 2 .
y:a; %_za is [2006]
105 3
a =— Xy =—
@ xy P (b) xy 2
35 64
© =2 R
Y6 Y105
Let P be the point ( 1, 0 ) and Q a point on the locus
y2 =8x . The locus of mid point of PQ is [2005]

@@ y*> —4x+2=0 (b) »* +4x+2=0

© x* +4y+2=0 d) x> —4y+2=0

A circle touches the x- axis and also touches the circle with
centre at (0,3 ) and radius 2. The locus of the centre of the
circleis [2005]
(a) anellipse
(c) a hyperbola

(b) acircle

(d) aparabola
If @ =0 and the line 2bx+ 3cy +4d =0 passes through

the points of intersection of the parabolas

y2 =4ax and x° = 4ay, then [2004]

() d?+(3b+2c)> =0
(d) d?+(2b+3¢)*> =0

@ d?>+@b-20)*=0
© d*+(2b-3¢)* =0
The normal at the point (btl2 ,2bt;) on aparabola meets

the parabola again in the point (bt22,2bz2) , then [2003]

2
(b) np=--—

0

2 2

© n=-f+= d t=t;,-——
tl [l

Two common tangents to the circle x> + 32 = 2a% and
parabola y>= 8ax are [2002]
@ x==x(y+2a)
(© x=%(y+a)

2
@ n=H+=
g}

(b) y==(x+2a)
d) y=%(x+a)

146.

147.

148.

149.

150.

151.

of perpendicular drawn upon any tangent to the ellipse,

2 2

%+ y? = 1 fromany of its foci?  [Sep. 06, 2020 ()]
@ (-2,43) ®) (-1,32)
© (-1,43) @ (1,2

If the normal at an end of a latus rectum of an ellipse
passes through an extermity of the minor axis, then the
eccentricity e of the ellipse satisfies: [Sep. 06,2020 (II)]
(@) e*+2e2-1=0 (b) e2+e-1=0
(¢) e*+e2—1=0 (d) e2+2e—-1=0

If the co-ordinates of two points A and B are (\/7 ,0) and

(—\/7 ,0) respectively and P is any point on the conic,
9x2+16y?= 144, then PA+ PB is equal to :

[Sep. 05,2020 ()]
(@) 16 (b) 8 (c) 6 @ 9
Ifthe point P on the curve, 4x? + 5> = 20 is farthest from
the point Q(0, — 4), then PQ? is equals to :

[Sep. 05,2020 ()]
(@ 36 d 29

(b) 48 © 21

2 2
Let 2—2 + Z—z =1 (a > b) bea given ellipse, length of whose

latus rectum is 10. Ifits eccentricity is the maximum value
. 5 .
of the function, ¢(¢) = T ¢*, then a® + b? is equal to:

[Sep. 04,2020 (1]
(a) 145 (b) 116 (c) 126 @ 135
Let x =4 be a directrix to an ellipse whose centre is at the

1
origin and its eccentricity is —. IfP(1, 3), 3 > 01is a point on

2
this ellipse, then the equation of the normal to it at Pis :
[Sep. 04,2020 (ID)]
(a) 4x—3y=2 (b) 8x—2y=5
() Tx—4y=1 (d) 4x-2y=1

A hyperbola having the transverse axis of length /2 has

the same foci as that of the ellipse 3x? + 432 = 12, then this
hyperbola does not pass through which of the following
points? [Sep. 03,2020 (I)]

olFo) o [h
© (L— () (\E %)

#)
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Area (in sq. units) of the region outside % + |3L| =1 and
22

inside the ellipse o+ % —1is:  [Sep. 02,2020 (D]

@ 6(r-2) (b) 3(n-2)

(c) 3(4-m) (d) 6(4-m)

2 2
Ife and e, are the eccentricities of the ellipse, T—S + yT =1

2 2
and the hyperbola, % - y? =1 respectively and (e, e,) is

a point on the ellipse, 15x* + 3y? =k, then £ is equal to
[Jan. 9, 2020 (I)]

(@ 16 (b) 17 (c) 15 d 14

The length of the minor axis (along y-axis) of an ellipse in

4
the standard form is ﬁ Ifthis ellipse touches the line, x

+ 6y = 8; then its eccentricity is: [Jan.9,2020 (ID]

o of @i
@ 33 O © 303 @ 53

Let the line y = mx and the ellipse 2x*>+ )? =1 intersect at a
point Pin the first quadrant. [fthe normal to this ellipse at

1
-ordi -—,0
P meets the co-ordinate axes at ( 32 j and (0, B),

then B is equal to: [Jan. 8,2020 ()]
242 2 2 V2
(@) = (b) N © 3 (d) 3

If the distance between the foci of an ellipse is 6 and the
distance between its directrices is 12, then the length of
its latus rectum is: [Jan. 7,2020 (I)]

3
@3 ®32 © 5 @ 2

2 2
x
If3x+4y=12 V2 isa tangent to the ellipse — +% =1
a

for some a € R, then the distance between the foci of the
ellipse is: [Jan. 7,2020 (ID)]

@ 247 () 4 © 25 @ 22
Ifthe normal to the ellipse 3x*>+4y*=12 atapoint P on it is
parallel to the line, 2x + y =4 and the tangent to the ellipse
at P passes through Q (4,4) then PQ is equal to :

[April 12,2019 (I)]
0% W o B

159.

160.

161.

162.

163.

164.

165.

An ellipse, with foci at (0, 2) and (0, —2) and minor axis of
length 4, passes through which of the following points ?

[April 12,2019 (ID)]
@ (2.2 b) (2,42)
© (2,242) @ (1,242)

2 2

Ifthe line x — 2y =12 is tangent to the ellipse x_2 + Jb/_z =1
a

-9
at the point (17) , then the length of the latus rectum

of the ellipse is : [April 10,2019 ()]

@ 9 ® 122 (@© 5 @ 83
The tangent and normal to the ellipse 3x*+ 5)*= 32 at the
point P(2, 2) meet the x-axis at Q and R, respectively. Then
the area (in sq. units) of the triangle PQR is :

[April 10,2019 (ID)]

68

34 14 16
(@) s (b) 3 (© 3 (d) s

Ifthe tangent to the parabola y* = x at a point (a., B), (B >
0) is also a tangent to the ellipse, x> + 2)* = 1, then a is

equal to: [April 09,2019 (II)]
@ V2-1 b 2/2-1
(© 242+1 d 2+1

In an ellipse, with centre at the origin, if the difference of
the lengths of major axis and minor axis is 10 and one of

the foci is at (0, 5 NE) ), then the length of its latus rectum
is: [April 08,2019 (II)]
(@ 10 (b) 5 (c) 8 @ 6
Let S and S’ be the foci of an ellipse and B be any one of
the extremities of its minor axis. IfAS'BS is a right angled
triangle with right angle at B and area (AS'BS) =8 sq. units,
hen the length of a latus rectum of the ellipse is :

[Jan. 12,2019 (ID)]
@4 O N2 ©4H2 @2

If tangents are drawn to the ellipse x% +2 y2 =2 atall

points on the ellipse other than its four vertices then the
mid points of the tangents intercepted between the
coordinate axes lie on the curve : [Jan. 11,2019 ()]

1 1 2 2
4+ —— =1 X Yy _
@ 4.2 27 (b) ” +—2 1
1 1 2 2
- 4 = X Y _
© 3745 @ S+l
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166. Two sets A and B are as under : 172. If the distance between the foci of an ellipse is half the
_ . _ . length of its latus rectum, then the eccentricity of the
A={(@b)€RxR:|a-5|<Iand[b=5[<l}; ellipse is: [Online April 11, 2015]
B= {(a,b)e RXR:4(a—6)> +9(b—5)*> <36}- Then : 22 -1
@) ®) V2-1
[2018] 2
@ AcB | N
(b) ANB=¢ (an empty set) © P (d 5
(c) neither ACBnorBC A 173. The locus of the foot of perpendicular drawn from the
centreof thedlipsex? + 3y% = 6 on any tangent to it is
(d BcA [2014]
167. Ifthe length of the latus rectum of an ellipse is 4 units and 5
the distance between a focus and its nearest vertex on the (a) (x2 +y? ) =6x +2)°
3
. L3 . o )
major axis 1s > units, then its eccentricity 1s? ) (x2 + y2) _ 6x2 —2y2
[Online April 16,2018] 2
1 2 | | (c) (xz—yz) —6xz+2y2
@ - (b) < © - d <
2 3 9 3 2
@ (F-»") =627 -2y?
168. The eccentricity of an ellipse having centre at the origin,
axes along the co-ordinate axes and passing through the ~ 174. A stair-case of length / rests against a vertical wall and a
points (4,—1) and (-2, 2) is : [Online April 9,2017] floor of a room. Let P be a point on the stair-case, nearer to
its end on the wall, that divides its length in the ratio 1 : 2.
@) 1 (b) 2 © ﬁ (d) ﬁ Ifthe stair-case begins to slide on the floor, then the locus
2 J5 2 4 of Pis: [Online April 11,2014]
169. Consider an ellipse, whose centre is at the origin and its . o1
(a) an ellipse of eccentricity >
3
major axis is along the x—axis. If its eccentricity is 5 and 3
. . . . (b) an ellipse of eccentricity —
the distance between its foci is 6, then the area (in sq. 2
units) of the quadrilateral inscribed in the ellipse, with the |
vertices as the vertices of the ellipse, is : (c) acircle of radius 5
[Online April 8,2017]
8 b) 32 80 d) 40 . . 3
® () © @ (d) acircle of radius gl
2 2
170. Ifthe tangent at a point on the ellipse —+ Y meets 175. IfOB is the semi-minor axis of an ellipse, F, and F, areiits
27 3 foci and the angle between F B and F,B is a right angle,
the coordinate axes at A and B, and O is the origin, then the then the square of the eccentricity of the ellipse is:
minimum area (in sq. units) of the triangle OAB is : [Online April 9,2014]
[Online April 9, 2016] 1 1 1 1
— b) — —_— d —
. . @5 G @55 @
@ 343 (b 2 © 9 ©) ﬁ 176. The equation of the circle passing through the foci of the
171. The area (in sq. units) of the quadrilateral formed by the 22

tangents at the end points of the latera recta to the ellipse

2 2

XY s [2015]
9 5

27 27
@5 ®7 ©F @B

ellipse )IC_6 + % =1, and having centre at (0, 3) is [2013]

(@) x2+y*—6y-7=0
®) x2+y2—6y+7=0
(©) x2+y*—6y-5=0
(d) x>+y*—6y+5=0
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177. A point on the ellipse, 4x2 + 9y2 = 36, where the normal is

. ; 8 2 4 5
parallel to the line, 4x 2y —5=0, is: (a) 3 (b) 3 (© 3 (©)] 3
Online April 25,2013 . . . .. .
[Online Apri | 184. In an ellipse, the distance between its foci is 6 and minor
@ (9 8) ® (8 9) axis is 8. Then its eccentricity is [2006]
a e T L
>3 >0 @3 oL ©3 (d)%
9 8 89
(© 3 (d) 55 185. An ellipse has OB as semi minor axis, Fand F'' its focii
. . and the angle F'BF' is aright angle. Then the eccentricity
178. Let the equations of two ellipses be of the ellipse is [2005]
2 2 2 2
Xy x° y 1 1 1 1
E:—+-—=land £y : —+—=1, a) — b) — c) — d) —
1 3 7 2 16 b2 ( ) \/5 ( ) B ( ) 2 (d) \/g
| 186. The eccentricity of an ellipse, with its centre at the origin,
i icities is — 1
If the product of their eccentricities is > then the length is > If one of the directrices is x = 4, then the equation of
Z)f)thge minor Z()l s gf dli psef(Ez)is Z; [Online(dA)przil 22,2013] the ellipse is: [2004]
a c
2 2 _ 2 2 _
179. Equation of the line passing through the points of @ 4x"+3y7 =1 () 3x7+4y” =12
intersection of the parabola x2 = 8y and the ellipse (©) 4x2 +3y2 -12 (d) 3x2 +4y2 -1
D e
X 2 4o . . o ‘
ot =l [Online April 9, 2013] {\ T()PI(‘,n - 3 ,
(@ y=3=0 (b) y+3=0 187. Iftheline y=mx + ¢ is acommon tangent to the hyperbola
(c) 3y+1=0 (d) 3y—-1=0
2 g2
2 —— —=—=1 and the circle x*> + =36, then which one of
180. If P, and P, are two points on the ellipse — + y2 =1 at 100 64
4 the following is true? [Sep. 05, 2020 (ID)]
which the tangents are parallel to the chord joining the @) 2=369 (b) Sm=4
points (0, 1) and (2, 0), then the distance between P, and (© 42=369 () 8m+5=0
P,is [Online May 12, 2012]
2 2
@ 22 0 45 © 243 (@ Jio 188. Let P(3, 3) be a point on the hyperbola, x_2 _y_2 =1. Ifthe
181. Equation of the ellipse whose axes are the axes of a” b
coordinates and which passes through the point (=3, 1) normal to it at P intersects the x-axis at (9, 0) and e is its
3 eccentricity, then the ordered pair (a2, €?) is equal to :
and has eccentricity \/; is [2011] [Sep. 04,2020 (I)]
(@) 5x2+3y2-48=0 (b) 3x%+52-15=0 9 3 9
© 52+3?-32=0  (d) 3x2+5?-32=0 @ 330 [32] @ [3:2) @ 63
182. The ellipse x? +4y2 =4 is inscribed in a rectangle 189. Let e, and e, be the eccentricities of the ellipse,
aligned with the coordinate axes, which in turn is inscribed PR 2 2
in another ellipse that passes through the point (4, 0). Then —<+-5=1(0<5) and the hyperbola, ——-5=
. S 25 b 16 b
the equation of the ellipse is : [2009] ) o )
respectively satisfying e e, = 1. If cuand B are the distances
(@) X2 +12 y2 =16 (b) 4x% +48 y2 =48 between the foci of the ellipse and the foci of the hyperbola
) ) ) ) respectively, then the ordered pair (o, B) is equal to :
(¢) 4x° +64y° =48 (d x“+16y~ =16 [Sep. 03,2020 (ID)]
183. A focus of an ellipse is at the origin. The directrix is the line

1
x = 4 and the eccentricity is 5 Then the length of the

semi-major axis is [2008]

@ 6,12

o 2

20
(b) [?’ 12]

(d) (8,10
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190. Aline parallel to the straight line 2x—y=0istangenttothe 198. If the eccentricity of the standard hyperbola passing
) ) through the point (4, 6) is 2, then the equation of the
hyperbola XY 1 atthe point (x,, ). Then x7 + 5y tangent to the hyperbola at (4, 6) is : [April. 08,2019 (ID]
4 2 (@) x—2y+8=0 (b) 2x—3y+10=0
isequal to: [Sep. 02,2020 (I)] (¢) 2x—y-2=0 d) 3x -2y=0
(@ 6 (b) 8 (c) 10 @ 5 199. Ifthe vertices of a hyperbola be at (-2, 0) and (2, 0) and one
of its foci be at (-3, 0), then which one of the following
191. Forsome 0 e (0, g] , if the eccentricity of the hyperbola, points does not lie on this hyperbola?[Jan. 12,2019 (I)]
@ (-6.2410) ® (2v6.5)
x> —p*sec?0=10 is /5 times the eccentricity of the
ellipse, x*sec” 0+ y2 =5, then the length of the latus © (4’\/5) G (6’5\/5)
rectum of the ellipse, is : [Sep. 02,2020 (ID)] 200. If a hyperbola has length of its conjugate axis equal to 5
and the distance between its foci is 13, then the eccentricity
(a) 2‘/g () NE) of the hyperbola is : [Jan. 11, 2019 (I1)]
25 45 13 13 13
© = @ == @5 ®2 ©F @3
192. If a hyperbola passes through the point P(10,16) and it 201. Let. the l.ength of the. latus rectum of an N llhpse with its
. . major axis along x-axis and centre at the origin, be 8. Ifthe
has vertices at (£ 6,0), then the equation of the normal to . . . . ;
itat Pis: [Jan. 8, 2020 (ID)] distance between the foci of this ellipse is equal to the
’ 3 - © length of its minor axis, then which one of the following
(@) 3x+4y=94 (b) 2x+35y=100 points lies on it? [Jan. 11,2019 (ID)]
(c) x+2y=42 (d) x+3y=58
193. Let P be the point of intersection of the common tangents @ (4\/57 2*/5) (b) (4\/5’ 2\/5)
to the parabola y? = 12x and hyperbola 8x*—y?= 8. If S and
S" denote the foci of the hyperbola where S lies on the (©) (4\5,2\/3 ) d (4\/5, 23 )
positive x-axis then P divides 88'in a ratlo.: 202. The equation of a tangent to the hyperbola 4x> — 5)* = 20
[April 12,2019 (1)] parallel to the line x —y =2 is: [Jan 10, 2019 (T)]
(@ 13:11 (b) 14:13 (¢) 5:4 (d 2:1 @@ x—y+1=0 (b) x—y+7=0
194. The equation of a common tangent to the curves, y*=16x (© x=y+9=0 @ x-y-3=0
andxy=-4,is: [April 12,2019 (I)]  203. Let
@ x—y+4=0 (b) x+y+4=0 ) )
(© x—2y+16=0 (d) 2x—y+2=0 S= {(x,y)eRz:—y - =1},
195. Ifadirectrix ofa hyperbola centred at the origin and passing I+r 1-r1
through the point (4’_2\/5) is 5x = 445 and its where; * ibllTheIrll S represen.ts.: [Jan. 10, 2019 (ID)]
tricit
eccentricity is e, then : [April 10, 2019 ()] (@) a hyperbola whose eccentricity is
(a) 4¢'-24e2+27=0  (b) 4e*—12¢*~27=0 2 whenO<r<1
(c) 4e*-24e+35=0 (d) 4e*+8e*-35=0 I-r
196. If 5x + 9 =0 is the directrix of the hyperbola (b) an ellipse whose eccentricity is
16x% — 9y% = 144, then its corresponding focus is :
[April 10,2019 (ID)] 2 whenr>1
s s r+1
(@ (5,00 (b) (_E’Oj (©) (5, 0) @ (5,0) (c) ahyperbola whose eccentricity is
2
197. If the line y = mx + 7./3 is normal to the hyperbola il when 0 <r<1

2 2
X .
x Yo 1,then avalueofmis:

April 09,2019
SYRRT [Apri ]

2 3
R T

r+

(d) an ellipse whose eccentricity is

, Wwhenr>1

I

T+

EBD 83



204.

205.

206.

207.

208.

209.
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T

Let0<6< 5

. Ifthe eccentricity of the hyperbola

2 2
x Y

m - m = 1is greater than 2, then the length of

its latus rectum lies in the interval: ~ [Jan 09, 2019 (I)]

@ G0 () 32,21 (© 23] (@ (1,32]

A hyperbola has its centre at the origin, passes through

the point (4, 2) and has transverse axis of length 4 along

the x-axis. Then the eccentricity of the hyperbola is :
[Jan. 09, 2019 (ID)]

®) 3

© 2

2
@ 5

Tangents are drawn to the hyperbola 4x? - y2 =36 at

3
@) E

the points P and Q. If these tangents intersect at the point
T(0, 3) then the area (in sq. units) of APTQis:  [2018]

@ 5443 0 6043 (© 3645 (& 455

The locus of the point of intersection of the lines,

\/Ex—y+4x/5k:0 and \/Ekx+ky—4x/5:0(kisany

non-zero real parameter) is. [Online April 16,2018]
(a) A hyperbola with length of its transverse axis 82

(b) An ellipse with length of its major axis 82

B

(d) A hyperbola whose eccentricity is NG

(c) An ellipse whose eccentricity is

A hyperbola passes through the point P(ﬁ,ﬁ)

and has foci at (+2,0). Then the tangent to this hyperbola
at P also passes through the point : [2017]

@ (—V2.-3) b) (32.243)
© (22.343) @ (V3.2)

The locus of the point of intersection of the straight lines,
tx—2y—-3t=0
x—2ty+3=0(teR),is: [Online April 8, 2017]

2
(a) an ellipse with eccentricity E
(b) an ellipse with the length of major axis 6
(¢) ahyperbola with eccentricity /5
(d) ahyperbola with the length of conjugate axis 3

210.

211.

212.

113.

The eccentricity of the hyperbola whose length of the latus
rectum is equal to 8 and the length of its conjugate axis is
equal to half of the distance between its foci, is : [2016]

2 4 4
@F OB @5 @F
A hyperbola whose transverse axis is along the major axis

2 2

of the conic, X?+ YT = 4 and has vertices at the foci of

3
this conic. If the eccentricity of the hyperbola is 5 then

which of the following points does NOT lie on it ?
[Online April 10,2016]

@ (5,242) (b) (0,2)
© (5.243) @ (10,243)

Let a aand b respectively be the semitransverse and semi-
conjugate axes of a hyperbola whose eccentricity satisfies
the equation 9¢% — 18e + 5 = 0. If S(5, 0) is a focus and
5x =9 is the corresponding directrix of this hyperbola, then
a2 —b?isequal to: [Online April 9,2016]
(@) -7 (b) -5 (© 5 @ 7

An ellipse passes through the foci of the hyperbola,
9x2 — 4y? = 36 and its major and minor axes lie along the
transverse and conjugate axes of the hyperbola
respectively. If the product of eccentricities of the two

1
conics is > then which of the following points does not

lie on the ellipse? [Online April 10, 2015]
13 V39

ol 0[P

o (WEL) @ (@)

14. Thetangent at an extremity (in the first quadrant) of latus

115.

2 2

rectum of the hyperbola XT—Y? =1, meet x-axis and

y-axis at A and B respectively. Then (OA)2 — (OB)?2, where

O is the origin, equals: [Online April 19, 2014]
2016 P
@ -5 ®5 © @ -3

Let P (3 sec 0, 2 tan 0) and Q (3 sec ¢, 2 tan ¢) where

9+¢:§, be two distinct points on the hyperbola

2 2
% - yT =1. Then the ordinate of the point of intersection
ofthe normalsat Pand Qis:  [Online April 11,2014]
1 b U 13 L
@5 O3 ©5 @5
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216. A common tangent to the conics x?> = 6y and
2x2-4)2=9is: [Online April 25, 2013]
3
(@ x—y=- (b) x+y=1
9
© x+y=2 @ x-y=1

217.

218.

219.

2 2
A tangent to the hyperbola x? - y? =1 meets x-axis at P

and y-axis at Q. Lines PR and QR are drawn such that

OPRQ is arectangle (where O is the origin). Then R lies on:
[Online April 23,2013]
4 2 2 4
(@) 5+ =1 (b) - =1
Xy Xy
2 4 4 2
© _2+_2:1 (d) —2——2=1
X y X y
22
Ifthe foci of the ellipse Te +=1 coincide with the foci
b

1

2 2
of the hyperbola X _ Y _ 1 then 5?2 is equal to

144 81 25
[Online May 19, 2012]
(@ 8 (b) 10 © 7 @ 9
x2 y2
If the eccentricity of a hyperbola ?_b_z =1, which

13
passes through (, 2), is g , then the value of k2 is

[Online May 7,2012]

@) 18 (b) 8 © 1 @ 2

220.

221.

222.

223.

The equation of the hyperbola whose foci are
(=2,0)and (2, 0) and eccentricity is 2 is given by :
[2011RS]
(@) x2-3y%2=3
() —x2+3y%?=3

(b) 3x*—)?=3
(d) —3x2+y%?=3
2 2
- y2 =1, which of the
cos“a  sin“a
following remains constant when o varies =?
(a) abscissae of vertices (b) abscissae of foci

(c) eccentricity (d) directrix.

The locus of a point P (ct, ) moving under the condition

For the Hyperbola

[2007]

that the line y = ax+f is a tangent to the hyperbola

x2 y2

* Y s [2005]
a® b
(a) anellipse (b) acircle
(c) aparabola (d) ahyperbola

2 2
The foci of the ellipse )lc—6+y—2 =1 and the hyperbola
b

X2 y2 1

=2 —_ coincide. Then the value of »2 is[2003]
144 81 25
@@ 9 (b) 1 (© 5 (d 7
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@ Inright ARSQ , sin60° = 2>
.

D%

PQ

:RSzrxﬁzﬁ
2 2
Now equation of PQisy—2x—-3=0
N3 _[0+0-3]
= 7
r 3 23, 12
- ——=— = ==
2 5

() Weknow family of circle be S, +AS, =0
4yt —6x+MxE+y —4y)=0
=S A+0)x2+(1+0)y? —6x—4ry =0 ()

3 2\
cane g (2 22
Ce-N =T
Centre lies on 2x —3y + 12 =0, then

L7ﬂ+12:0:k=73
A+l A+1

Equation of circle (i),

2x*=2y* —6x+12y=0
:>x2+y2+3x—6y=0 (i)
Only (- 3, 6) satisfy equation (ii).

™

Let P(3cos6, 3sin0), O(—3cosO, —3sinH)

30056+3sin6—2|

z P

(3cose+3sin6)2—4|:|5+9sin26|
2 o2

|—3c056—3sin0—2|
“ B

V2 |

aB:I

of} is max. when sin20=1

Hints & Solutions

"

r

k,2— %)

(0,0)

= Radius (r)=3-k

-+ Centreliesonx +y=2
Letx=k

Ly=2-k

= Centre=(k,2 k)

Also, radius (r,) =2~ (2 k)
~3-k=2-Q2-k)

r=3- E = i

2 2
Hence, diameter = 3.
&)

The given circleis x* + y> —2x—4y+4=0
.. Centre of circle (1, 2), r=1.

ax; +by, +c¢

Va® +b?

Ifline cuts circle then p <7, where P =

3+8—k

<1=k (6, 16)

k=17,8,9,10,11,12,13,14,15
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xX+y V2 = 0, which is perpendicular tox—y+c¢=0

1 1
—_—,— F b 2\ 2
At ( NG ] which is tangent of (x — 3)*+)?=1

So, m=1 = y=x+c

~—— .
|(2, 0) Now, distance of (3, 0) from y=x+cis
Equation of family of circle c+3| |
(x—0y+(y—4P+x=0 N
Passes through the point (2, 0) then
4+16+21=0 = rL=-10 = c=-3%2
Hence, the equation of circle = (c+3)¢=2
xX2+3)2—10x—8y+16=0 = *+6c+9=2
= (x-5*+(y—-4y =25 S At 6c+T7=0
Centre (5, 4).
entre (5, 4) 9. (© L=.S =\16=4
R= \/lcoeff. of x+lcoeff. of y —constant R=+16+4—-16=2
2 2
Length of chord of contact
=v25+16-16 =5 _2LR 2x4x2 16
- - - Square of length
2, p2 q g
Perpendicular distance of 4x + 3y — 8 = 0 from the centre of ‘/L +R Vie+a 20

circle 6
of chord of contact = —

_|20+16-8 _§¢5 5
N16+9 5

Hence, 4x + 3y — 8 =0 can not be tangent to the circle.

7. (36)The given equation of circle 10.
xX*—6x+)’+8=0
(x—3)2+)2=1 (1)

So, centre of circle (i) is C,(3, 0) and radius 7, = 1.
And the second equation of circle
xX2=8y+y*+16—k=0(k>0)

2
=47 =(Vk) i)
So, centre of circle (ii) is C,(0, 4) and radius r, = Jk

According to the diagram,

Two circles touches each other when In APC,C,, tan o= el —gin o= i
ey 12 13
CC=lr+r| = 5=k
Gl | | i PM 5 PM 60
Distance between C,(3, 0) and C (0, 4) is InAPCM,sina=—7- = = 5~ =PM="17
cither vk +1 or |k -1| (¢,C,=5) 120
Hence, length of common chord (PQ) = e}
= Vk+l=35 or |\/E - 1| =3 11. (a) Letcentre of circle is C and circle cuts the y-axis at B
= k=16 or k=36 and 4. Let mid-point of chord B4 is M.
Hence, maximum value of kis 36
The given equation of circles A
x*—6x+)?+8=0
= (x-3)P+y*=1 3
M C
1 1 4
8. (c) Slopeoftangent of x>+ )*=1at NN
B
1 1 3,0)

—x+—=y—-1=0 ’
MR
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12.

13.

w165
_ 14. Let centre of ired circle is (4, k).
CB= Jn1c? + mB> () Let centre of required circle is (. )
L OO0’ =r+r [By the diagram]
\/32 + 42 =5=radius ofcircle
) . L o\ k)
equation of circle is,
(x=3y+(-5y=5 r
(3, 10) satisfies this equation.
,
Although there will be another circle satisfying the same
conditions that will lie below the x-axis having equation ol (0. 0)
(x=3p+(-5p=5
(®) S,=x>+y"+5Kx+2y+K=0
S =x2+)*+Kx+ & y ! 0
=xty —y—— =
’ 22 =V 4k =1+h
Equation of common chordis S, —S,=0 2=+ 12+ 2%
1 =k=1+2h
:>4Kx+§+1<+E -0 ()
- locusis y=+1+2x,x=>0
Equation of the line passing through the intersection
. . i
points P & Q is, 15. () LetzeSthen z= a—l,
4x+5y—K=0 ) o=t
Comparing (i) and (ii), Since, z is a complex number and letz =x + 1y
2
4K 1 2K+l N CR)) o
—=—= Then, x+1y = by rationalisation
410 2K () o2e1 )
1 2 .
= K=—and-2K=20K+10 S (et ) B €22))
10 V=" 2
a’+1 a”+1
—~K=10= K = I_f Then compare both sides
s vt 0
- = .
K= BT is not satisfying equation (3) o +1
.. No value of K exists. y= 2a. (i)
() Equation of circle which touches the line y = x at a’+1
(1, Dis, x—1)*+(y—-1*+A(y—x)=0 Now squaring and adding equations (i) and (ii)
This circle passes through (1, - 3)
2 2 2
2 2 (OL - 1) 4o
G R e Sy I SR
1,-3) (a”+D° (a“+1)
16. (a) Letany tangent tocircle x>+ y?> =1 is
x cosO + ysin =1
+ Since, P and Q are the point of intersection on the co-
1, 1) y=X ordinate axes.

L 0+16+A(-3-1)=0
=16+L (-49)=0=>r=4
Hence, equation of circle will be,
x—1P?+@-1P2+4y—-4x=0

= x4+ )yP—6x+2y+2=0

s Radius= \J941-2 =22

1 1
P=|——,0&0=|0,—
Then (cosG ) © ( smej

1
. mid-point of PQ be M = (

2co0s0’ 2sind

jE(h,k)
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Hence, the sum of squares of lengths of chords

1
=cosf=—
o (v

5 2

n Sx6x11
. 1 = 24[16—7J =64x5-2. =210
sm@zﬁ (1) n=1 6

Now squaring and adding equation (i) and (ii) 19. () As£AOB=90°

1 1

—+ 4

WK B
. locus of M is : X2+ y2 = 4x%y?
= hZ+k2=4h%k? AN
17. (¢) Bythediagram, d,, = |r = 7| G
h
O A

Let AB diameter and M(4, k) be foot of perpendicular, then

N
/i\#

x2+y2:4 iy
M=
<+ y2 +6x+8y—24=0 Then, equation of 4B

—h
. . -k)y=—""x—h)
Equation of common tangent is, k

S,~S,=0 = hx+ky=hn+1
6x+8y—-20=0=3x+4y—-10=0 W2+ i 2+ k2
Hence (6, —2) lies on it. Then, 4 T’O and B| 0, X
18. () Letthechord x +y=n cuts the circle x> + > =16 at P _ .
and QO Length of perpendicular from O on PQ ~+ AB is the diameter, then
AB=2R
0+0-n| n = AB*=4R*
=22l V2 )
17 +1 22 +h2+k2 i
= A X =4R
P Hence, required locus is (x> + )?)* = 4R* x* *
20. (@) P
4 &
(¢}
Q
xt+ty=n
*
s (0 Y 2 288,121 ,=2(-1)(=3) +2(-1)(-3)=12
Then, length of chord PO= 2,4 _[Ej =2 16—7 c,te,=14-2=12

Since, 2g g,+ 2ff;=c, ¢,

Thus only possible values of nare 1, 2, 3, 4, 5. Hence, circles intersect orthogonally
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Area of the quadrilateral PC QC, 23. (b) -~ Two circles of equal radii intersect each other
. orthogonally. Then R is mid point of PQ.
= 2(—(C1P)(C2P)) (0,1
2 P

1
=2X 57 = (2)(2) =4 sq, units

21. (c) Condition 1: The centre of the two circles are (1, 1)
and (9, 1). The circles are on opposite sides of the line
3x+4y—A=0.

Put x=1, y=1in the equation ofline, and PR=0R=OR
3(D)+4(DH-A=0=>7-A=0 1

Now, put x=9,y = 1 in the equation of line, PR= 5\) 0-0)*+(1+1)* =1
39)+4(1)-A=0

Then, (7-X) 27 +4-1)<0
= A-7)(A-31)<0 24.

Ae(7,31) (D) 00, +2b)
Condition 2: Perpendicular distance from centre on line >

0
0,-1)

.. Distance between centres=1+ 1= 2.

radius of circle.
For x*+)?-2x-2y=1,

|3+4;—M21 > *

= A-7|25

= A2120rA=2 (i) Let centre be C(h, k)

For x2+)*—18x—-2y+78=0 CO=CP=r

27+4-A] = CQ*=CP
(h—0)*+ (k£ 0)*= CM?>+ MP*

= A24lorA<2l ...(ii) h*+ (k£2b)*=k*+4a?

Intersection of (1), (2) and (3) gives A € [12, 21]. W+ 2+ 4b2 + 4bk =12 + 4a?

Then, the locus of centre C(h, k)
X2+ 4b*+4by =44

Hence, the above locus of the centre of circle is a
= (-37+(r+4P=(842) parabola.

C(3’ _4)> r= 8\/5
= Length of side of square = /2, =16

Pl N
QN\__ R

= P(fs, 4)> Q(755 712)
R(11,-12),8(11,4)
= Required distance = OP

=J(=5-0)% +(~4-0)> =25+16 =41

22. (¢) The equation of circle is,
x2+)?—6x+8y—103=0

25. (¢) The equation of circle x> + 3% + 4x — 6y = 12 can be
written as (x +2)2+(y —3)?=25
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26.

27.

Let P= (1,71) &Q:(4a 0)
Equation of tangent at P (1, 1) to the given circle :
() +y(-1)+2(x+1)-3(p-1)-12=0

3x—-4y—-7=0 (1)
The required circle is tangent to (1) at (1, —1).
=12+ +1)2+1(Bx—4y-7)=0 (i)

Equation (ii) passes through O(4, 0)
= 24124 4(12-7)=0= 54+ 10=0=h=—2
Equation (2) becomes x>+ 3% —8x+ 10y + 16 =0

radius = ,/(-4)? +(5)> =16 =5

Let the sides of equilateral A inscribed in the circle be a,

a
then cos 30°= —

r
N

7:; :>a:\/§r

. . 3
Then, area of the equilateral triangle = % a?

Brye 38,
= () ==
But it is given that area of equilateral triangle = 27,/3

33
4

Then, 27./3 =

P=36=r=6

1 Pl ’
But (—5 coeff. of xj + (—5 coeff. ofyj

— constant term = 2
(-5 +(-6)’—c=36=>¢c=25

28.

29.

AM? = AC? - MC?
= (a+c)P—(a—c)=4ac

= AM?=XY?=4ac
= XY= 2Jac

Similarly, YZ= 2/ba and XZ= 2Jbe
Then, XZ=XY+YZ

= 2Jbe = 2Jac +2ba

1 1 1
= Va T Ve
(d) Consider the equation of circles as,
X242 —16x—20y + 164 =72
ie. (x—8)2+(y—102=72 ..(1)
and (x—4)*+ (y—7)*>=36 ..(i)
Both the circles intersect each other at two distinct points.
Distance between centres

=J8-42+(10-7)* =5

[r—6|<5<|r+6|

Iflr—6/<5=re(1,11) (i)
and|r+6|>5=r € (—o,-11)U(=1,) (iv)
From (iii) and (iv),
re(1,11)

@

Let equation of circle be x>+ y? + 2gx + 2y =0
As length of intercept on x axisis 1 = 2 g2 —c

1

= |gl= 2

1
length of intercept on y-axis = 5= 0[P -c

1

e ==

=5
Equation of circle that passes through given points is

Xty —x— % =0

Tangent at (0, 0) is,
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30.

31.

32.

M-169

= 2x+y=0
Perpendicular distance from B(1, 0) on the tangent to the
1

circle = %

Perpendicular distance from B (O, %) on the tangent to

2
the circle = ﬁ

1

. . 5 +2 J5
Sum of perpendicular distance = 5T
(c) Equation oftangent at (1, 7) to x’>=y—6is
2x—-y+5=0.

Now, perpendicular from centre O(-8, —6) to
2x —y+ 5= 0should be equal to radius of the circle

‘%:%ﬁ%—c

= J5=4100—¢c =c=95

(d) Givencircleis:

X2+y?+2x—4y—-4=0

.. its centre is (— 1, 2) and radius is 3 units.
Let 4 = (x, y) be the centre of the circle C

x-1
. N =2 = x=5and y+2
So the centre of C'is (5, 2) and its radius is 3
.. equation of centre Cis:
x2+3)?—10x—4y+20=0
.. The length of the intercept it cuts on the x-axis

=2Jg?—c=2J25-20 =25
(¢) Equation of'the line passing through the points (2, 3)
and (4, 5)is

=2 = y=2

y3=[i_zjx23xy+l=0 ..... @)

Equation of the perpendicular line passing through the
midpoint (3,4)isx+y-7=0 .. (ii)

Lines (1) and (2) intersect at the center of the circle. So, the
center of the circle is (3, 4)

Therefore, the radius is

VG =X + (3 ) =y2-37 +(3-47 =2
units.

(¢) As origin is the only common point to x-axis and
y-axis, so, origin is the common vertex

Let the equation of two of parabolas be y> = 4ax and
x*=4by

Now latus rectum of both parabolas = 3

S d4a=4b=3=a=b= 3
4
.. Two parabolas are y* = 3x and x> = 3y
Suppose y = mx + ¢ is the common tangent.
LY =3 = (mx + o) =3x = mP+ (2me—3)x+c2=0
As, the tangent touches at one point only
So, b —4ac=0
= 2mc—-3)?—4m*c*=0
= 4m2c?+9—12mc —4m?*c*=0

Se=— =2 ()

L xr=3y=>x2=3(mx+c)=>x>-3mx—3c=0
Again, b>—4ac=0
=9m?*—4(1)(-3¢c)=0
=>9m?*=-12¢ . (i)
Form (i) and (ii)

, A4 _—4(3
=3 7 3 4m

S>m=—1=>m=—1=c= e

Hence,y=mx+c=—x— 1

=>4(x+y)+3=0

(@) Here, equation of tangent on C| at (2, 1) is:
2x+y—(x+2)-1=0

Or x+y=3

Ifit cuts off the chord of the circle C, then the equation of
the chord is:

x+y=3
distance of the chord from (3, —2) is:
3-2-3
d= =2
o

Also, length of the chord is / =4

2
. radiusof C, =r= [i] +d?
2

=J@?+(2) =6
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35. (None)
(Let the equation of circle be

X+ (y-k?=r’
It touches x —y=0

- T 0 T '
v
- B
= k=12
Equation of circle becomes
'S .
X2+ (y-k)?= 5 ()

It touches y =4 — x* as well
Solving the two equations

2
= 4-y+(y-kP=—
k2
= 1y —y@2k+1)+ 5+ 4=0
It will giveequal roots .. D=0

= (2k+1)7= (k?z+4]

= 2k*+4k-15=0

k:—2+\/3_4

2
k24434
TV 22

Which is not matching with any of the option given here.

36. (¢) Letz=x+y

(-

On solving, we get:

37.

38.

2+ 2 —y—1=0
=x2+y2-12y-12=0

EN R
= Y"4) "6

r==
= 4

() P&, 7).Here,x=4,y=7
x—y=-3
PA x PB=PT?

Also; PT = X2 + y2 —(x - y)2

= PT=416+49-9 =+/56

= PT?=56.. PAXPB=56

v

Here: e_elz-i—bz—c2
ere; cos 0= —2ab
and 0 =60°
o5 60° 4+25-¢?
cos 225
=10=29-¢?
=c2=19
= c:\/ﬁ
Iso: 0= az+b2—c2
also; cos O = —Zab
and 0=120°
L alen?o1
2 2ab

=a’+b*-19=-ab
=a’+b’+ab=19

- Area= %xz x5 sin60+%absin120° =43

= ﬁ+ab\/g =43

2 4
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L at+b =13

=a=2,b=3

Perimeter = Sum of all sides=2+5+2+3=12
39. (@ Letz=x+iy
2k+i(y+3)=pk+i(y-1)|

2\/x2 +(y+3)2 =\/xz+(y—l)2
4+ 4y +3)P=x"+(-1)

3x?=)?—2y+1-4y*—24y-36
3x2+ 3y%+ 26y + 35 =0 (which is a circle)

U

LUy U

U

o2, 2635
. 2% 3B _
TR

v
ki

|

|

|

40. () Giventhat x> +%—5x—y+5=0
2 25 2

= (=527 S5+ (y- 127~ 1/4=0
= (x-52P+(y-1/2*=3/2

on circle |:QE[5/2+\/3/2COSQ,%+ 3/2sinQﬂ

5 2 (5 ?
N PQZ:(T 3/2005QJ +[E+ 3/2sian

— pQ’= 2_25+%+SM(COSQ+SinQ)

=14+5V3/2 (cos Q+sinQ)

. Maximum value of PQ?

= 14+5\3/2x+2 = 14+5\3

41. () /T\
o 2

O
0 2

Since cos20 =1/7 = 2cos’Q—1=1/7

42,

43.

2 cos>0=28/7
cos? 0 =4/7

Uy

Ze_i
= cos" =7
2
2
= cos” o= —F—=
A~
2 1
Also,sec” ¢=7=—">5 =
2cos” ¢p—1

8 2

2 2 —
=cos’h—1= =2 cos =—=cos¢__
¢ =3 NG

1
7

o
o

8
PP ,=rcos®+rcosp= ——=+—==—F4
1P CFETETT

/|
VAR
o

Given, centre of S is O (-3, 2) and centre of given circle is
A(2,-3)and radiusis 5.

OA =52
Also AB=5 (- AB=radius of the given circle)
Using pythagoras theorem in AOAB

r:5x/§

(@) Point of intersection of lines

41
x—y=1land2x+y=31is [5,5)

4
- _3_
Slope of OP = __T_4
3

1
Slope of tangent = — 7

1

Equation of tangent y+1l=— 2 x-1)

4y+4=—x+1
x+4y+3=0

a,-Hp——*
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44.

45.

@ Y

B (0, 2)

EF = perpendicular bisector of chord AB
BG = perpendicular to y-axis
Here C = centre of the circle
mid-point of chord AB,D= (-1, 3)
lope of AB= = =_ |
slope o o0
EF LAB
Slope of EF =1
Equation of EF, y -3 =1(x+1)

= y=x+4 .(1)
Equation of BG
y=2 ..(i1)

From equations (i) and (ii)
x==2,y=2

since C be the point of intersection of EF and BG, therefore

centre, C=(-2,2)

Now coordinates of centre C satisfy the equation

2x—3y+10=0

Hence 2x — 3y + 10 = 01is the equation of the diameter

(@) Intersection point of 2x —3y+4 =0 and
x—2y+3=0is(1,2)

A(2,3)

(1,2)

B(a, p)

Let image of A(2, 3) is B(a., ).

Since, P is the fixed point for given family of lines

So, PB=PA

46.

47.

48.

(a—1)?+(B-22=2-12+(3-2)
(a—1P+(B-20=1+1=2

x-1)*+(@y-27°=(2)

Compare with

(x—a)+(y-by=r

Therefore, given locus is a circle with centre (1, 2) and
radius /2.

@ xX*+y*—4x—6y—12=0 (i)
Centre, C,=(2,3)

Radius, r; = 5 units

X2+ y+6x+18y+26=0 (i)
Centre, C,=(-3,-9)

Radius, r, = 8 units

C,C,= J(2+3)> +(3+9)* =13 units

r,+r,=5+8=13
5 C C=1+1,

D
/A

Therefore there are three common tangents.
(@ Letradius of circumcircle be
According to the question,

ro
2 5 7T

So equation of required circle is

x—1)2+(y-17°=16

= x>+ y?—2x—2y—14=0

() Let ‘h’ be the radius of the circle and since circle
touches y—axis at (0, 2) therefore centre= (h, 2)

(h,2) ho,2

/

Now, eqn of circle is
(h+1)>+2%=h?
=2h+5=0
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49.

50.

51.

From the figure, it is clear that AB is the chord along
X —axis

[25 3
L AB=2(AM)=2,[=-—4 = 2(5] =3

4 Py (0, h)
(@ OP=-— 2N
sin® N 4N
// N
4 Q
OB =
cos 0 4
0
16 32
Area=0OP xOB=

sin 0 cos 0 - sin 20
least value sin20 =1; 0 =45°

4 4

So,h= —

© sin 45°
(d Given thaty+ 3x =0 isthe equation of a chord ofthe
circle then

y=-3x ()]
(x%)+ (=3x)*-30x=0
10x2-30x=0
10x(x—-3)=0
x=0,y=0

so the equation of the circle is
(x=3)x-0)+(y+9(y-0=0
x> -3x+y*+9y=0

x> +y*—3x+9y=0

(@ Radius
4+1 5 5
ot 5 5
222
yAL
C4, 1)
X
(0,0
0,-1

52.

53.

) c

©0,) .(1, I

Equation of circle

C=(x-1>+(y-1%=1
Radiusof T=|y|

T'touches C externally therefore,
Distance between the centres = sum of their radii

= JO-D2+(y-1)% =1+|y|

= 0-1+@-1y =1+’
= 1+12+1-2p=1+1"+2/y|
2|yl=1-2

1
Ify>0then2y=172y:>y=z

Ify<0then—-2y=1-2y=0=1 (not possible)
1

y:Z

(@ Given circle is x> + y* — 16 = 0
Eqn of chord say AB of given circle is
3x+y+5=0.

Equation of required circle is

x2+y2—16+k(3x+y+5) =0
= 22 G+ (Wy+5h-16 =0 (1)

(2 2)
Centre C = )

If line AB is the diameter of circle (1), then

s

C(i;,;;] will lie on line AB.

-3\ -A
ie 3 (—) + [—) +5 =
1.e. 5 5 0

9L -2

+5=0=>nr =1
Hence, required eqn of circle is
X+ p? +3x+y+5-16 =0

= x> +32+3x+y-11 =0
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54, @d) Let, x>+3°=16o0r x> +)? =47 =34-P<25
radius of circle | = 4, centre C, (0, 0) =P>9 ..(i1)

5s.

56.

we have, x> +3% -2y =0
> PP - ) -1=00rx*+ @ -17=12
Radius 1, centre C, (0, 1)

1C,C)l =1
|r,—rl=14-1=3
|C1C2| < |V2 7}’1‘

() The equations of the circles are
x2+y2—10x—10y+k: 0 (1)
and x> +3% —4x—4y+6 =0 ..Q2)
C, = centre of (1) = (5, 5)
C, = centre of (2) = (2, 2)

d = distance between centres

=CC= Jo+9=118

1= 50-a.1 =42

For exactly two common tangents we have
H=—n<CCy<K+nr

= 50 -2 -2 <342 <501 +2

= 50— -2 <3v2 or3v2 <50- % +2
= 50— <4v20r 242 <502

= 50-A <32 0r8<50-1

= A>180r A <42

Required interval is (18, 42)

@ Ya

The equation of circle is
x2 +y2 —6x—10y+P =0 ..01)
(r=3) +(y=5)° = 34-P)’

Centre (3, 5) and radius 'r'=+/34-P
If circle does not touch or intersect the x-axis then radius
x <y - coordiante of centre C

or 34-P<5

57.

58.

Also if the circle does not touch or intersect x-axis the
radius » < x-coordinate of centre C.

or f34-P<3=34-P<9=P>25 ..(ii)
If the point (1, 4) is inside the circle, then its distance
from centre C <r.

or \[3-1)2+(5-4)21<34-P
=5<34-K
=P<29 ..(iv)

Now all the conditions (ii), (iii) and (iv) are satisfied if25
< P < 29 which is required value of P.

(¢) Let the foot of the perpendicular from (0, 0) on the
variable line £+% =11is (x>yp)

a
Hence, perpendicular distance of the variable line

ﬁ-;-%: 1 from the point O (0, 0) = OA

a
,0(0,0)
-1 2, 2
Tt
— i
2B
1 2, 2 A |
= T oMta (1,71, 0) a b
7+7
a® b
s s 111
= 4=x{+yj [ a_2+b_2:Z:|’

which is equation of a circle with radius 2.
Hence (x,, y,) i.e., the foot of the perpendicular from the

point (0, 0) to the variable line £+%:1 is lies on a
a

circle with radius = 2

(¢) Since circle touches x-axis at (3, 0)
The equation of circle be

(=3 + -0y +iy=0

A(3,0)

(1,-2)
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59.
60.

61.

62.

mM-175

As it passes through (1, -2)

Putx=1,y=-2
= (1-3P+(2)*+M=2)=0
= A=4

equation of circle is
(x=3)2+12-8=0
Now, from the options (5, —2) satisfies equation of circle.
(*) Given information is incomplete in the question.
@@ Circle:x*+)?—6x+2y=0 ()
Line: 2x+y=5 ..(ii)
Centre=(3,-1)
Now, 2 x 3 — 1 =5, hence centre lies on the given line.
Therefore line passes through the centre. The given line is
normal to the circle.
Thus statement-2 is true, but statement-1 is not true as
there are infinite circle according to the given conditions.

2x+y=5

AN,

N

---1G.9)

N

o
V) [Sp—

X2 +y?—6x—8y+(25-a*)=0

Radius= 4 =1/9+16+(25-a?)

= a=14

(@ LetAbethecentre of given circle and B be the centre
of circle C.

D4, 0)

63.

64.

X2 +y? +4x—6y—12=0
S A=(-2,3)andB=(g,f)

Now, from the figure, we have

a3t/
2

—2+g . .
— - 1 an =—1 (Bymid point formula)

= g=4andf=-5
@ LetC=(xy)
Now, CA”=CB*=AB’
= (xta)+y’=(x-a)’+y =(2a)
= X2+ 2ax+ad*+y’ =44 ..(0)
and x> —2ax + a> +y* = 4d® ..(ii)
From (i) and (i), x=0 and y= + 34
Since point C(x, y) lies above the x-axis and a >0, hence y
= Ba
C= (0,~3a)
Let the equation of circumcircle be
X+ +2gx+ 2 +C=0

Since points A(— a, 0), B(a, 0) and C(0, ./34) lic on the
circle, therefore

@ —2ga+C=0 ...(ii)
@ +2ga+C=0 (iv)
and 3a*+ 23/3af +C =0 (V)

From (iii), (iv), and (v)

a

P B
g=0,c=-a’,f NG

Hence equation of the circumcircle is

2a

2,2 2

x+y ' ——=y-a" =0
V3

= 3+ 3y - 2\/§ay =342

(d) Pointof intersection of two given linesis (1, 1). Since
each of the two given lines contains a diameter of the
given circle, therefore the point of intersection of the two
given lines is the centre of the given circle.

Hence centre=(1, 1)
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65.

66.

67.

d=Ta+11=1 = a=2,5 ()
anda*>~6a+6=1 = a=1,5 ...(ii)
From both (i) and (ii), a=5

Now on replacing each of (¢>— 7a + 11) and
(a® — 6a + 6) by 1, the equation of the given circle is
¥ +yP-2x—2y+ b +1=0

= @-1)2+@-1)P2+b6=1

= P =1-[x-1+@-1}

Sobe(—m,1)

(@) Since, circle touches, the x-axis at (1, 0). So, let centre
of the circle be (1, h)

Y

1,h
((;- )§,3)

A(1,0)

Given that circle passes through the point B (2,3)
CA=CB (radius)

CA*=CB?

(A=172+(h —02=(1-2+(h-3)
P=1+h+9-6h

U vl

10
Length of the diameter = EY

(¢) Givencircles are
¥+ —8x—2y+1=0
andx*>+1?+6x+8y=0

Their centres and radius are
C, @4 ,r= \/E:4
C(=3,-4),r,= \/E=5

Now, C\C, =/49+25 =74

e S 1,r1+r2=9
Since, ) —r, < C,C,<r, +r,
.. Number of common tangents = 2

() Circle: x*+)*+3x=0

Centre, B = [—%, O)

68.

69.

3
Radius = 3 units.

v

Line: y=mx+1
y-intercept of the line = 1
. A=(0,1)

Slope of line, m = tan 6 = o1
OB

IR
m—é—3

2
= 3m-2=0

@@ Let P(1,0)and O(-1,0), A(x, y)
. AP BP CP 1
Given: —=——=—+-=—

AQ BO CQ 2
=24P=A4Q
= (AP’ =AQ?
=S 4a-1)+y =+ 1)+
=407+ 1-2x)+ 4P =x"+1+2x+)?
=37 +3)7—8x—2x+4-1=0
=3 +3y* - 10x+3=0

10
=x2+)? f?x +1=0 (D

.. Allies on the circle given by (1). As B and C also follow
the same condition.
.. Centre of circumcircle of AABC = centre of circle given

5
by (1)= (E’OJ .
d Point (1, 2) lies on the circle x>+ ? + 2x + 2y — 11 =0,
because coordinates of point (1, 2) satisfy the equation
¥+ +2x+2y-11=0
Now, x> +3?—4x—6y-21=0 ..(i)
X2+ 4+ 2x+2y—11=0 ...(ii)
3x+4y+5=0 ...(if)
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70.

71.

72.

M-177

From (i) and (iii),
2
2 +(73x+5j 74x76(73x+5j721:0
4 4

= 16x>+ 9% +30x+25—64x+72x+ 120—-336=0
= 25x*+38x—191=0 .(iv)
From (ii) and (iii),

2
x2+(73x+5j +2x+2(73x+5]711=0
4 4

= 16x7+ 9% +30x+25+32x—24x— 40— 176=0

= 25x*+38x—191=0 (V)

Thus we get the same equation from (ii) and (iii) as we get
from equation (i) and (iii). Hence the point of intersections
of (ii) and (iii) will be same as the point of intersections of
(i) and (iii). Therefore the circle (ii) passing through the
point of intersection of circle(i) and point (1, 2) also as
shown in the figure.

(1,2)

X+ +2x+2y—-11=0

X242 —dx—6y—21=0

Hence equation(ii) i.e.
x2+3?+2x+2y—11=0is the equation of required circle.
() Given circle whose diametric end points are (1,0) and

(0,1) will be of smallest radius. Equation of this smallest
circleis

x-DE-0+@-0(-1)=0

= ¥+yP—x-y=0

(@) Ifthe two circles touch each other and centre (0, 0) of
x*+ )2 = c*is lies on circle x> + y* = ax then they must
touch each other internally.

So, %:c—% = |a|=c

(@ Given equation of circle is

X -t-y2 —-4x-8y-5=0

Centre=(2,4),Radius= \/4 +16+5 =5

Given circle is intersecting the line 3x—4y =m, at two

distinct points.
=> length of perpendicular from centre to the line <radius

_ [6-16-m o |10+ m| < 25

= -25<m +10<25= —-35<m<15

73.

74.

75.

(@) The given circles are
S;= X +y2+3x+Ty+2p —5=0...(1)
S, = P+ +2x+2p—p?=0 ..Q2

Equation of common chord PQ is
S, =8,=0  [From(i) and (ii)]
= sz+5y+p2 +2p-5=0
= Equation of circle passing through P and Q is
S+ L=0
= (P+)y*+3x+Ty+2p -5)

+ 0 (x+5p+p*2p—5)=0

Given that it passes through (1, 1), therefore
(7+2p)+ n @p+p*+1)=0
2p+7
(p+1)°
which does not exist for p=—1
(@ Giventhat P(1,0),Q0(-1,0)

AP BP CP 1
and —(—=——=——-=7

=) =-

= 34P=A4Q

Let 4=(x, y) then

34P=AQ = 9 AP=AQ?

= 9 -1 +97=(x+ 1) +)?

= 9x2—18x +9+ 92 =x?+2x +1 +)?
= 8x*—20x+8y*+8=0

2, 2 3
= x“ty —§x+1=0 (D)

.. A lies on the circle given by eq (1). As B and C also
follow the same condition, they must lie on the same circle.
.. Centre of circumcircle of A ABC

5
= Centre of circle given by (1) = (Z , 0]

(¢) Thegiven circleis x*>+)?+2x+4y—3=0

N w

Centre (-g,~)=(-1,-2)
Let O (1, k) be the point diametrically opposite to the
point P(1,0),

Q(op)

then ﬂ:—1 and % =-2
2 2

= h=-3k=-4

So, Qis (-3,-4)



M-178 _Mathematics|

76. () Equation of circle whose centre is (%, k) and touch - Using 2g,g, +2/; f» = ¢ +¢5 , we get
the x-axis 5
ie(x—hP+(@—k?P=k 2(-a)x0+2(-=B)x0=¢, — p

= = p2

Let equation of circle is X2+ y2 —20x—2By + p2 =0
-+ It passes through (a, b)
= a® +b? —2aa—2ﬁb+p2 =0
X .. Locus of (a,, B) is

s 2ax+ 2by—(a2 +b? +p2)= 0.

80. @
(radius of circle = k because circle is tangent to x-axis)

-+ Equation of circle passing through (-1, 1) v
S Cl=h2 1=k =R Q
= 1+R+2h+1+k2-2k=k
= W +2h-2k+2=0

D20

L QP—4x 1(2k+2) 20 Given that area of one sector

=3 x area of another sector

= 4-4(2k+2)20=1+2k-220= k> 1 = Angle at centre by one sector = 3 x angle at centre
2 by another sector
77. () Given thatcentre of circle be (0, 0) and radius is 3 unit Let one angle be 0 then other = 30
Let M(h, k) be the mid point of chord 4B where R . .
9 Clearly0+30 =180 = 0 = 45 (Linear pair)
ZAOB =— .. Angle between the diameters represented by pair of
3 equation

ax? +2(a+b)xy+by2 =0is 45°

2_
.. Using tan@ = M
a+b
i 3 we get, ands” 2 (a+b)* —ab
. == =3 — == » tan =
.. LAOM 3.AlsoOM 0053 7 ath
2 > 3 2 2 2\ja2+b2+ab
SNtk === h+k" = N Pt S
2 a+b

Ao o

- Locus of (h, k) is x>+ 37 = = (a+b)’ = 4(a2 b2 +ab)

78. () On solving we get point of intersection of
3x—4y-7=0 and 2x-3y—-5=0 is (1,—1) which is
the centre of the circle

Area of circle = 1> =491
.. radius =7 s1:x2+y2+2ax+cy+a=0

= a® +b* +2ab = 4a* + 4b* + 4ab

= 3a% +3b> +2ab=0
81. () Given that

. Equationis (x—1) +(y+1)*> = 49 5y = x> +y* —3ax+dy—1=0

= 224 y2 x4 2y—47=0 Equation of common chord PQ of circles s; and s, is
79. () Letthe centre variable circle be (o, B) given by s; -5, =0

= Sax+(c—d)y+a+1=0
. Tt cuts the circle x° + y2 = p2 orthogonally ( )
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Given that 5x + by — a = 0 passes through P and Q Circumference of circle=2mr= 10w
.. The two equations should represent the same line s r=5.
o _b _q PR 2 2 _ 2
=t ="T=1 _ —
& b o Required circleis, (x—1)“ +(y+1)" =5

a_c-d_a+tl . __2 = x> +y? - 2x+2y-23=0
1 b -a . .
85. () Solving y=ux and the circle
a>+a+1=0 [-D=-3]
.. Noreal value of a. X2 +y2 —2x=0,we get

82. (b) Letthe equation ofcircle is
x=0,y=0and x=1,y=1

2,2
X+ yT+2gx+2fr+c=0(l) .. Extremities of diameter of the required circle are A (0, 0)

It passes through (a, b) and B (1, 1). Hence, the equation of circle is
na? b +2ga+2h+c=0 @ (x=0)(x=1)+(y=0)y-1)=0
2 2
Circle (1) cuts x4 y2 = 4 orthogonally =>x 4y —x-y=0
Two circles intersect orthogonally if2g,g, + 2fif, = ¢, + ¢, 86. (b) - Given two circles intersect at two points
.'.2(g><0+f><0):c—42c:4 |7'1—7‘2|<C1C2
=r-3<5=0<r<8 (1)

s from (2) a? +b5% +2ga+2fb+4=0

. (2
- Locus of centre (~g, ) is and i+ >CCy, r+3>5=>r>2 ()]

From(1)and (2), 2<r<S8.

2 2 _
" +b" —2ax-2by+4=0 87. @ Area of circle=mr? =154 = r =7

or 2ax+2by = a’ +b* +4 For centre, solving equation
83. (@ Letthe variable circle be 2x-3y=5&3x—4y=T7 weget,x=1Ly=-1
- centre=(1,-1)

4y 42gx+2fr+c=0..(1)
Since it passes through (p, q) Equation of circle, (x — 1)2 +(y+ 1)2 =72
2 X2+ y2 -2x+2y =47
88. (c) Given equation ofcircle x2+y%=1=(1)?

= ¥’ +y* = —mx)?
g2 —c=0=c=g*.From(2) = x> =m’x* -2 mxy;
= x%(1 —m? + 2mxy = 0. Which represents the pair of
lines between which the angle is 45°.

p2+q2+2gp+2fq+c=0

Circle (1) touches x-axis,

p2 + q2 +2gp+ 2fq+g2 =0 .0
Let the other end of diameter through (p, q) be (4, k),

then 20 som
sotan45= + = >
htp k+q 1-m®  1-m
=-gand =—f . i
2 2 =1-m=4+2m=m + 2m-1=0
Putti lueof gand f in (3), t
e vaue ot nd/in G), e ee 2+J4rd 2422
2, 2 h+p k+ hep)? >m= = =—li\/§,
o 2p( 2] () (22 2 ;
2 2 2 89. (@) . The centre C of circle of radius 3 lies on circle of

sy 9 radius 5. Let P(x, y) in the smaller circle.
=>h"+p° -2hp—4kqg=0

.. locus of (4, k) is Y

B
A)
= (x=p)’ =4qy /—‘ ox
84. (@) Twodiametersarealong QJ
2x+3y+1=0and 3x—y—-4=0

On solving we get centre (1,—1) we should have

x2+p2—2xp—4yq:0
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0OA<OP<OB [From (ii)]
=(G-3)<yx*+y? <543 = 2m + ym; +(x+2)=0 (i)
—4<2y y2 <64 From (i) and (iii),
90. (l;) cht the required circle be x+1 _TY_ 1 4320
xX°+ y*+2gx +2fy+c=0 2 y  x+2
(S)fllce ‘tttﬁlasi;s thr";lgh (0.0) a“td (1,0) 93. (@ Circle passes through A(0, 1) and B(2, 4). So its centre
puthing these vaiues, we ge is the point of intersection of perpendicular bisector of AB
—c¢=0and g = 1 and normal to the parabola at (2, 4).
2 Perpendicular bisector of 4B;
Points (0, 0) and (1, 0) lie inside the circle x>+ y*=9, so
two circles touch internally y— S _ _E(x )= 4x+6y=19 ()
=>c,=r - 2 3
2 2 ) > 2 3 Equation of normal to the parabola at (2, 4) is,
O N N =3 q P @9
Squaring both side, we get y—4= —%(x—Z) =x+4y=18 (i)
9 1
= (=222 =42
4 4 *. From (i) and (ii) x——E _33
Hence, the centres of required circle are o ’ 5’ 7 10
1 1 1
[—,\Ej or (—,—\Ej .. Centre of the circle is (——6, 2)
2 2 5°10
91. (¢) LetABCbean equilateral triangle, whose medianis 94, (b) Equation tangent to parabola y2 = 4x with slope m be:
AD
. 1 .
In equilateral triangle median is also altitude y=mot— (D)
So,AD LBC A -» Equation of tangent to x> = 4y with slope m be :
Given AD=3a. 2 ..
y=mx—am .(11)
Let AB=BC=AC=x. ] B
In AABD, AB?= AD*+ BD?; From eq. (i) and (ii),
:>x2=9a2+(x2/4) BC —:—mzij—l
2 2 2 2 "
—X =% = x=12a. .. Equation tangent : x +y+1=0
In AOBD, OB?= OD?+ BD? It is tangent to circle x> + % = ¢?
:>ﬁ:6ar¥+x2 Sc—l—
4 2
= *=9a*—6ar+r* +3a*
= 6ar=12d" 95. (c) P
= r=2a \R \/"’_
So equation of circle is x? + y* = 44> 5 M
92. @ L :y=m(x+1)+ € [Tangentto y? = 4(x + 1)]
m N
2
Ly:y= mz(x+2)+m_ [Tangent to y? = 8(x +2)]
2
ml2 (x+D)—ym+1=0 .(1)
5 . y2 =12x
my(x+2)—ym, +2=0 ..(ii)
1 sa=3
ey = —— (oL LL)

m

Let P(at’, 2at)
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= N(at*, 0) = M (at*, at)
-+ Equation of QM is y = at
2
t
So, y2 =4ax:>x:aT

at’

= Q( t\
= .a
)
. ‘ —4 2
= Equation of QNis y = 3 (x—at”)
4
-+ ON passes through | 0, 3) then

4 4 1
—=——(—atH)=zat=1=1t=—~
3 3t 3

Now, MO = %atz = i and PN=2at=2

96. (b)

5

C,\8(1,9) G,

Lr

Distance between the centres
=CC, =2C,S =2420-4 =8.

97. (¢) Let A=(2¢%, 4¢) and B = (21%, —4t)

AL 4
ol <300 |m
(0, O\ 30°
2
B (2t ,-41)

For equilateral triangle (£LAOM = 30°)

98.

99.

100.

3= o L_ M o5

22 N3 2

Area = %-8(2\/5)-2-24 =1924/3.

1
() Let parabola y*>= 8x at point [5>—2j is (212, 4f)
= t=—
2

Parameter of other end of
focal chord is 2

So, coordinates of
Bis(8,8)

= Equation of tangent at B
is8y—4(x+8)=0

= 2y—x=8

= x—-2y+8=0

(@) Let point Pbe (2¢, ) and Q be (A, k)

Using section formula,

2
h:g’k:—zw
3 3

, 30
Hence, locusis 3k+2 = >

= o=12y+8
(0.5) Let the coordinates of P= P(#, )

P(22, 1)

Q/

y=mx

yo=x

+t

Tangent at P(¢*, f) is ty = ol

= 2y=x+£
Q(itza O), 0(0’ 0)
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0 01
1 A
—t© t =4
Area of AOPQ = 2
2 B
0 1
. <
— =8 (h, k) x-y=3
t=+2(t>0) 5
4y =x+4isatangent = hiz’kf_l
Pis(4,2)
| 103. d) Equation of tangent on yz =42x is yt=x+ V2
Now,y=mx ..m= 5 This is also tangent on circle
101. (c) y=mx+4 (1) J2:2
Tangent of )* = 4x is 12 =l Sop=1+p=r=1
1 N
= yEmit (i) Hence, equation is +y=x++2 =|c|= 2
104. (d) The circle and parabola will have common tangent at

102.

a
[ Equation of tangent of y>= 4 ax is y = mx + Z]

From (i) and (ii)
1 1

4:— m=—
m = 4

So, liney = %x+ 4 is also tangent to parabola

x2 = 2by, so solve both equations.

X = Zb(ﬂj
4
2x*—bx—16b=0
D=0
b*—4x2x(-16b)=0
b*+32x4b=0
b=-128, b= 0 (not possible)
Tangent to the curve y = (x—2)?— 1 at any point (4, k)

[For tangent]

Uu Ul

N %(y+k)=(x—2xh—2)—l

- yTJrk:xh—2x—2h+3
= Qh-4)x-y-4h+6-k=0
Given line,x—y—-3=0

2h—4 4h—-6+k -1

= 3

P(1,2).

)
&

/|
/

So, equation of tangent to parabola is,

A1)

yx(2)= ;= 2y=2x+2=>y=x+1

Let equation of circle (by family of circles) is
(=22 + (=3, P+ AT=0

= c=x-1P+Q@-2)+AMx-y+1)=0

- circles touches x-axis.

.. y-coordinate of centre = radius

= c=x+*+(A-2)x+(-A-4)y+(A+5)=0

2 2
Atd (x—z) +(—x—4] _(h+5)
2 2 2
A2 —4ar+4
3 —
4

SA-8L—16=0 = L=4+42

=A+5 =N -4A+4=41+20
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106.

M-183

S A=4-42 (v A=4+ 42 forms bigger circle)
Hence, centre of circle (2\/5 -2,4- 2\/5) and radius
=4-22

. area = n(4—2ﬁ)2 =8n(3-242)

@ - y’=16x
=a=4
One end of focal chord of the parabola is at (1, 4)
y — coordinate of focal chord is 2at
S 2at=4
Sr=a
2
Hence, the required length of focal chord

% 1
:a[t+—j :4><(2+—j =25
t 2

(¢) The shortest distance between line y =x and parabola
= the distance LM between line y = x and tangent of
parabola having slope 1.

Y
4

Let equation of tangent of parabola having slope 1 is,

e @
yem@x-2)+

1
Herem=1anda= 1
. . 7
equation of tangentis: y=x— Z
. . 7
Distance between the liney —x=0and y — x + i 0
7
P
N \/12 +12 w2

107.

108.

109.

110.

(@ Since (a, b) touches the given ellipse 4x + y*> =8
4a’+b*=38 (1)
Equation of tangent on the ellipse at the point 4 (1, 2)

is:
4x+2y=8=2x+y=4=y=-2x+4
But, also equation of tangent at P (a, b) is:

dax+by=8=y= ﬂ §
b b
Since, tangents are perpendicular to each other.
—4a -1 .

:>T=7:>b:8a ..(ii)
from (1) & (2) we get:

2, 2
—a== \/3—4 =a'= ﬁ

(¢) To find intersection point of x>+ y*= 5 and y*= 4x,
substitute y?= 4x in x>+ )?=5, we get
X+4x-5=0=>x+5x—x-5=0
=>x(x+5-1x+5)=0

SLox=1,-5

Intersection point in 1% quadrant be (1, 2).

Now, equation of tangent to y*>=4x at (1, 2) is
yx2=2(x+1)=>y=x+1

=x-y+1=0 (1)

3T e on i
Hence, 274 lies on (i)
© x*=8y

PQ2at, at?)
0

/

Then, equation of tangent at P

tx=y+ar

=>y=tx—af

Then, slope ¢t =tan 0

Now, y =tan 6x — 2 tan*6

=cotOy=x—-2tan 6

x=ycotO+2tan O

(c) Equation of a tangent to parabola y* = 4x is:
1

y= mx +—
m
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111.

112.

113.

This line is a tangent to xy = 2
1 , 1
Xlmx+— | =2=mx +—x—-2 =0
m m

-+ Tangent is common for parabola and hyperbola.

1 2
p=(] #m2=0
m

1
.. Equation of common tangent: y = _Ex -2

= 2y=—x—-4=x+2y+4=0
@ y*=—4(x-a)

A

1
Area= 5 (4a)(a®)=24°

Since2a*=250=a=5

(a,b, c,d)

Normal to y? = 8ax is

y=mx—4am—2am’ ()

and normal to y? = 4b (x — ¢) with slope m is

y=m(x—c)—2bm—bm’> (i)

Since, both parabolas have a common normal.
4am+ 2am® = cm + 2bm + bm®

= 4a+2am?=c+2b+bm*orm=0

= (4a-c-2b)=(b-2a)m?

or (X-axis is common normal always)

Since, x-axis is a common normal. Hence all the options

are correct for m=0.

() Let intersection points be P(x,, y,) and O(x,, ,)

The given equations

x2=4y ()
x—2y+442 =0 (i)
Use eqn (i) in eqn (ii)

114.

115.

2
x—x/i%+4\/5:0
ﬁx2—4x—16\/§=0

X, +x, =2\/§,x1x2=716, (x, 7x2)2 =8+64=172

Since, points P and Q both satisfy the equations (ii), then
X = 2 »+ 42=0

X = \/Eyz +4v2=0

(r,—x))= \/E(yz -3 = 0 =x)*=2(r,~»)’

= PQ=\/(x2 —x)2+ (=)

_ Y (xz—y1)2
\/(xz X)) +—2

B s
=\x2—xl|~$—6ﬁxﬁ—6ﬁ

Hence, length of chord = 6./3.
() Since, vertex and focus of given parabola is (2, 0) and
(4, 0) respectively

y

O (2,0) 4,0)

!

y
Then, equation of parabola is
(y-02=4x2(x-2)
= 1?=8x-16
Hence, the point (8, 6) does not lie on given parabola.

(b) Since, the equation of tangent to parabola y* = 4x is

1 .
y=mx+ " (1)

The line (i) is also the tangent to circle

X242 —6x=0

Then centre of circle = (3, 0)

radius of circle =3

The perpendicular distance from centre to tangent is equal
to the radius of circle
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i
3m+— 1
m :33(3m+—) =9(1+m?)
1+m? m
1
S>m=t—F
3
Then, from equation (i): y = \/7 —x+3

Hence, \/§y=x+3 is one of the required common

tangent.

@

B(9, 6)

C(#2, 21)

A(4,-4)

y'

Let the coordinates of C is (£2, 2¢).
Since, area of AACB

ltz 2 1
—19 6 1
=2

4 —4 1

:% [H(6+4)—269—4)+ 1(-36—24)|

1 2
= 11072106~ 60)

=5l —t—6|

( 1Y 25

t_— —_—
2) 4

For maximum area, 1= 5

=5 [Here, t€ (0,3)]

1
——=31-sq. units
4 4 q

(@) Equation of tnagent at P(16, 16) is given as:
x—2y+16=0

Hence, maximum area =

118.

119.

120.

4
Slope of PC (m,) = 3
Slope of PB (m,) =-2

3
—+2
Hence, an6=| =2 |_
1+m1 m2| ‘l_i ‘
3

= tan0=2

(@) Equation of the chord of contact PQ is given by:
=0

or T = yy,—4(x+x,), where (x,,y,)=(-8,0)

.. Equation becomes: x =8

& Chord of contactis x =8

.. Coordinates of point P and Q are (8, 8) and (8, —8)
and focus of the parabola is F' (2, 0)

.. Area of triangle POF = % X (8—2) x (8+8)=48 sq. units
©

a=2
Given (at?—a)’ + 4a’t> =64

¢=-29m-9m’>

= (a(t*+1))=38
= t?+1=4
= =3
= t=.3
c=2at(2+1) = 243 (5)
lc| = 1043
© Y
//
4
x> = X
/7
L ¥
7
7
y9
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121.

122.

Tangent to x* + y* =4 is

y=mx+ 241+ m?

Also, x> =4y

2=4mx+ 8V1+m? or ¥*=4mx — 8V1+m>
ForD=0

we have; 16 m?+ 4.8 V1+m> =0

= m2+2V1+m? =0

= m2=-2v1+m>
= m*‘=4+4m>
= m‘-4m*-4=0

, 4xv16+16
mle —— "

2

4+42
2

= m=2+242

(¢) Minimum distance = perpendicular distance
Eq" of normal at p(2t2, 4t)

y=—tx +4t+2t>

It passes through C(0, —6)
t+2t+3=0=>t=-1

—

P (2t 4t)

U

2:

= m

q

Centre of new circle = P(2t?, 4t) =P(2,—4)

Radius =PC =+/(2—-0)% +(4+6)* —2.2

Equation of circle is :

(x-2)+(y+4) :(2\/5)2
= X4y —4x+8y+12=0

2
&) Ifl:—t—?

4
t]2=12+—+4
2
t
2 4 2 4
1 —_—
t +12_2 .= =4

~

Minimum value of £ =8

123. () LetP(h, k) divides
OQintheratiol :3
Let any point Q on x2 = 8y s (4t, 2t2).

2
ppfQe

(0]

Then by section formula

t2
= k=? andh=t

= 2k=h?
Required locus of P is x2 =2y

124. @ LetP (-at?,2at;),Q(-at?,2at,) and R (h, k)

By using section formula, we have

—2at
b= —af k=
_ 2at]
3

= 3k=-2at
= 9k*=4a’t’=4a(-h)
= 9k*=—4ah
= 9k’=—4h=9y’=—4x
125. (¢) Given parabolas are
y2=4x
x2=-32y
Let m be slope of common tangent
Equation of tangent of parabola (1)

1
y=mx+—
m

Equation of tangent of parabola (2)
y=mx+8m?
(i) and (ii) are identical

1 1
= —=8mlomi=— = |m=
m 8

ALTERNATIVEMETHOD:

N | =

1
Let tangent to y? = 4x be y = mx + —
m

Since this is also tangent to x2 = — 32y

1
X’ = —32(mx+ —j
m

32
= x2+32mx+ ; =0
Now, D=0

()
Q)

()

(i)
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126.

127.

(32)* —4[2j =0

m
wod Ll
=" n 7"

(@) Equation of parabola, y* = 6x

== 4><%x

3
.. Focus = [5,0)

Let equation of chord passing through focus be

1)

ax+by+c =0

Since chord is passing through (%,0)
3 .

o Putx = 5 y=01in eqn (1), we get

ga +c =0

2

ET
=>c= > (2

5 45
distance of chord from origin is % %

a(0)+b(0)+c|_ c

a \/ a® +b? | \/ a® +b%
Squaring both sides
5 ?

4 g2ip?

4
3a2+b2:gcz

Putting value of ¢ from (2), we get

4 9,
2, 2o 22
a+b 5><4a
b= 92 242

5 5
@ _5a_,\B
2 4b T2

dy a (i\/g\ JE

S1 f chord, — = ——=—| —|=F—
ope of chor i b L2J+2

(d The locus of the point of intersection of tangents
to the parabola y? = 4ax inclined at an angle o to each
other is

tan’a (x + a)*> = y* — 4ax

Given equation of Parabola y* = 4x {a = 1}

Point of intersection (-2, —1)

tan’a (<2 + 1> = (=1> =4 x 1 x (=2)

= tan’o =9

= tano= %3

= |tana|=3

128.

129.

130.

131.

m-187

© =8x

A y

2 +y2 =32
——1——

B
We have
x>+ (8x)=9

¥+ —-x-9=0
x(x+9)-1(x+9)=0
x+9Hx-1)=0
x=-9,1

forx=1,y=+22x=+22

L, = Length of AB = \/(2\/54_2\/5)2 +(1-1)% =42
L, = Length of latus rectum = 4a =4 x 2 = 8

L <L,

() Letcommon tangent be

5

y=mx+ —
m

Since, perpendicular distance from centre of the circle to
the common tangent is equal to radius of the circle, therefore

J5

m |5

V1+m? 2

On squaring both the side, we get
m? (1+m?)=2

= mt+m?-2=0

= M+2)m:-1)=0

= m==£1 (-m2x2)

y :i(x +5 ) , both statements are correct as m = =+l

satisfies the given equation of statement-2.

() We know that point of intersection of the normal to
the parabola y> = 4ax at the ends of its latus rectum is
(3a,0)

Hence required point of intersection = (3, 0)

() Both statements are true and statement-2 is the correct
explanation of statement- 1

. . a .
.. The straight line y = mx + — is always a tangent to the
m

parabola y? = 4ax for any value of m.

2
The co-ordinates of point of contact (i _aj

Now, required radius = OB= +/9+16 = J25=5
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2 2

T
132. (@) Ellipseis —+—=1
@ p 163

133.

134.

Now, equation of normal at (2, 3/2) is

16x_ 3y

=2 16—
2 3/2

= 8&-2y=13

13

=4x——

= ) 2

13
Let y=4x— Y touches a parabola

Y2 =4ax.

We know, a straight line y = mx + ¢ touches a parabola ?
=4axifa—mc=0

a—(4)(—§) =0 =>a=-26

Hence, required equation of parabola is

V¥ =4(=26)x=—104x

(@) Point Pis (4, -2) and PQ 1 x-axis
So, 0= (4, 2)

Y.

(45 - 2)

v

Equation of tangent at (4, 2) is
1

w5 @)

1
=2y= E(x+2)34y=x+2

_x,. 1
YT 4
1
So, slope of tangent = 1
.. Slope of normal = — 4

(d Both the given statements are true.
Statement - 2 is not the correct explanation for
statement - 1.

135. () ¥

136.

137.

138.

Cd

(&)

Let (2, 1) be point on parabola from that line have shortest
distance.

2 —t+1

Np

-

. . 1
Distance is minimum when ¢ — — = ()

.. Distance =

Shortest distance = L{O + E} = ﬂ
L2 4 8

() We know that the locus of perpendicular tangents is
directrix i.e., x = —a;x =—1

() We know that vertex of a parabola is the mid point
of focus and the point

Y

\
O; BX
—

4
Y’ x=2
where directrix meets the axis of the parabola.

Given that focus is O(0, 0) and directrix meets the axis at
B(2,0)

0+2
.. Vertex ofthe parabola is ( i R 0) =(1,0)
() Given that parabola % = 8x

Y 2 _

X'

=0
o]

x+_2___
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140.
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We know that the locus of point of intersection of two
perpendicular tangents to a parabola is its directrix.

Point must be on the directrix of parabola

*.© Equation of directrix x+2=0

= x=-2

Hence the point is (-2, 0)

(@ Given that family of parabolas is

S
—a3(x2+ix+ ? j—3a—2a
=Y 2" 164%) 16
+35a a3( N 3]2
el (I
=6 T3 T
fparabola (_—3 —_35‘1)
.. Vertex of parabola is 22" 16
To find locus of this vertex,
x—_3 d _ —35a
T4 T 06
-3 16y
a=— =
= a7y ad 35
T
ax 35 0
105 . ) .
= XY= ot which is the required equation of locus.

@ Given P=(1,0),let O=(h, k)
Since Q lies on y2 = 8x

o K*=8h ()
Let (a, B) be the midpoint of PQ

LAY B_k+0
o2 2
2a-1=h 2B =k

Putting value of 4 and £ in (i)
(2B)? =8(2a—1) = B> =40 -2
= y2 —4x+2=0.

@
X2 4—()/—3)2 =4

Equation of circle with centre (0, 3) and radius 2 is

Let locus of the centre of the variable circle is (o, )

It touches x - axis.

It's equation is (x— o)’ + - B)2 = BZ

142.

143.

144.

Circletouch externally = cjc, =1 +1n

syl +(B-3)2 =2+p

o +(B-3)> =p> +4+4B
a2+p2 —6B+9=Pp2+4+4p
= o?=10(B-1/2)

Locus is x? = IO(y—%]

Which is equation of parabola.
@
y2 =4ax and x° = 4ay , we get (0, 0) and ( 4a, 4a)
Putting in the given equation of line

2bx +3cy +4d = 0, we get

d=0and2b+3c=0

=d*+(2b+3¢)* =0

(b) Equation of the normal to a parabola y* = 4bx at point

(bt12 ,thl) is

Solving equations of parabolas

y=—t,x+2bt; +bj

Given that, it also passes through (btzz ,2[712) then
2bty =—1; bt3 + 2 bty + bt}

— 262t =—1 (tzz 412)

= 2ty — 1)) =~t,(ty + 1) (t,— 1))

2
= 2=—t(t, Tttt = *?
-
2 1 4
(b) The equation of any tangent to the parabola y = 8ax is
2 .
y= mx+—a ..(1)
m
If (i) is also a tangent to the circle, x2 + y* = 242 then,
2
\/Ea ==t a
mm? +1

= m2(1+m?)=2 = (m2+2)m?-1)=0= m=+ 1.
Putting the value of m in eqn (i), we get
y=+(x+2a).
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145. (¢) Weknow that the locus of the feet of the perpendicular  149. (¢) The given ellipse is
2 2

. Xty 2 2
draw from foci to any tangent of the ellipse a_2+b_2 =1is ;‘_2+ Z_z =1, (a>b)
the auxiliary circle o+ yt=a?
. . . L2 2 2b2
o Auxiliarycircle: x* +y” =4 Length of latus rectum = ——
. (=1, /3) satisfies the given equation. “
22 [ b :E:IO:bZ:Sa ()
146. (¢) Normal to the ellipse —2+y—2 =1 at Lae, —J is a
a- b a
5
2 2 Now 0() = —+1—1*
ax by 2 .2 12
—————=a"-b
ae b°/a 1
OO =1-2t=0=>t=—
2_ g2 2
e(a” —b*) .
=>x—ey=——"-—> .(1) .
a $"(?) = -2 < 0 = maximum
*+ (0, —b) lies on equation (i), then 5 1 1 8 2
= 0() max = 22 i3
be — e(a® -b?)
€= a Since, §(f)qx = €ccentricity
2 2 2 by —~e= 2
=ab=a¢" =>b=ae" > —=e¢ 3
a
Now, b2 = a®(1-¢?
L=t =t =t e’ —1=0 ( )
2
22 Sazaz[l—EJDSazsibaz—%z:O
9 9

. X
147. Ellipse: —+-—=1,
(®b) Ellip TR

:}a:9:>a2 =81 andb2:45

a=4b=3c=16-9=7

(i\ﬁ , 0) are the foci of given ellipse. So for any point P

nat+b=81+45=126

150. @ E:4:>a:4><%:2

onit; P4+ PB=2a e
:>PA+PB=2(4):8. Now. b2:a2(]_e2)
2 2
148. (@) Ellipse = —+2—=1 :>b2=4(1—1)=4x§:3
5 4 4 4
Let a point on ellipse be (\/E cos0, 2sin0) 2 2
So, equation 7 + y? =1
5 PO? = (/5 cos0) +(—4—2sin0)>
=3x2+4y’ =12 ()

=5cos?0+4sin’ O +16+16sin0 . _
Now, P (1, B) lieson it

=21+16sin0—sin’ O 3
. R . s S3+4p7 =12 p==
=21+64—(sin@—-8)" =85 —(sin0—8) 2

PQ? tobe maximum when sin = 1 So, equation of normal at P(l z)
9 9 2

S POA. =85-49 =36.



Conic sections!

2 2y
ax_by =d’-b* =>4x-2y=1
1 3/2

151. (d) The given ellipse:

we=Na’ b =\4-3 =1
.. Foci=(£1, 0)

Now for hyperbola :

Given : 2a=x/5:>a:L

N

-.-c2:a2+b2:>1:%+b2:>b:i

NG

So, equation of hyperbola is

=22 -2y* =1
So, option (d) does not satisfy it.

152. @) ©3]o X Il

(-2,0) O P4 (2,0

0,-3)

-+ Areaofellipse = ggb=nx2x3 =67
.. Required area = Area of ellipse

—4 (Area of triangle OPQ)

:6n—4[l><2><3)
2

=6m—12=6(n—2) sq. units

153. (@) Eccentricity of ellipse

4 1 7
e =, J1-— =, |- =~~
18 Vo 3

Eccentricity of hyperbola

154.

155.

156.

4 13 13
e = fl +§ = \/; = g Since, the point (e, e,) is

on the ellipse
15x*+3y*=k.
Then, 15e>+3e’=k

- 3ol

= k=16

2 2
X
@) Let—2+y—2=1;a>b
a“ b

4 2
2b=— b=—

N N
Equation oftangent=y=mx+ /,2,,2 | }2
C ing with = _x,2
omparmg with =y = 6 3
m:_—landt12m2+192:E

6

@416 a 16 4 4

36 3 9 36 9 3 9
= a’=16 = a==+4

b2

Now, eccentricity of ellipse (€) =,/1——
:e_EﬁTJEJﬁI
3x16 12 2V\3

d LetPbe(x,,y,).
So, equation of normal at Pis

x y 1

2 » 2

1
-——0
It passes through [ 32 j
il B !
o 2=N750

So, y,= ¥ (as Plies in I* quadrant)

So. p= 21 _¥2
2 3

(b) 2ae=6and 2% =12
e

= ae=3
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a 5w
and L=6 = e= 5 .(1i) Case-2: 0 = 3 then tangent does not pass through
e
= a’=18 [From (i) and (ii)] 0(4,4).
= bP=a-de=18-9=9 159. (a) Let the equation of ellipse :
2% 2
Latus rectum = 2b” ==X o =32 x2 }’2
a 32 57 =1
a” b
157. @) 3x+4y= 1242 Given that length of minor axisis 4 i.e. a =4.

Also given be =2
=P (1-)=4=p-4=b=22

3
= y=—zx+3\/5 2 2

Hence, equation of ellipse will be XT +y? =1

= 4y=-3x+1242

Now, condition of tangency, ¢* = a’m?* + b?

5 9 ) (\/5 , 2) satisfies this equation.
8=a"—+9 = a".—=9 )

16 16 -, ellipse passes through (+/2, 2).

= a’=16 = a=4 2 2 9
160. (a) Equation of tangent to _2+y_2 =1 at (1“] is,
ceentricity 2 1/ 6 4 3 oy
a’ 2
de= ﬁ 4=7 But given equation of tangent is, x — 2y = 12
4 3 -9 1
Sy = =75  (Oncomparin
Focus are (++/7,0) 2wy 120 ¢ paring)
Distance between foci of ellipse = 2./7 —a2=3%x12and b2 = 9x12
1
158. (a) Slope oftangent on the line 2x +y =4 at point P is 5 =a=6andb= 33
. . . 2
Givenellipse s, Therefore, latus rectum = 267 _2x27 _ 9
2 2 a 6
3+ =125 T =5 =1 2 2
2 (B 161, @ 30+5=32= 2 12

Let point P(2cos 8, .f3 sin 6)

32 32
A
.. equation of tangent on the ellipse, at P is, \
P(2,2)
2 c0s0+—=sin0 =1
2 V3
—
S R Q
= m,=— — cot0
2
3 1

-+ both the tangents are parallel = ———cot0 =—
2 2 Tangent on the ellipse at P is

n T
= tanb=— 3 =>0=n— — or0=2n— — &+m:1:}3_x+5_y:1
3 3 32 32 16 16

, 3 55 16
, then point P (_I’Ej and PO = S .. co-ordinates of Q will be (?7())

2n

-1: 0=
Case 3
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163.

164.
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32 32y 32 32

Now, normal at P is ﬁ_ 52) 37
4
.. co-ordinates of R will be E’O
1
Hence, area of APQR = E(P O)(PR)

_1 136 136 _68
2NV 9 V25 15

1
(d) Let tangent to parabola at point (

=mx+—
Y 4m

1
and tangent to ellipse is, y =mx =L, fmz + 5

Now, condition for common tangency,

4m 2 16m 2
= lom*+8m? 1=0:>mzzw
e 2(16)
_8+8/2 21
2(16) 4
o=—7z= L . 2+1
am* 21
4

() Given that focus is (0,5\/5) =|b[>|a|

Let b>a>0and fociis (0, + be)
2= h PR blet=pi— g2

be= \p2 _,2 =>b-a*=75
v 2b-2a=10=>b-a=5
From (i) and (ii)
b+a=15
On solving (ii) and (iii), we get
=b=10,a=5
2
2a° 50 _s

Now, length oflatus rectum = — =—=
b 10

(@ - AS’BSisright angled triangle, then
(Slope of BS) x (Slope of BS") =1

1
S| is

4m>’ 2m

()
(i)

..(ii)

e
B(0, b)

b b
—X— =—-1=bp=a% ..(0)
—ae ae

Since, area of AS’"BS =8

1
= 5~2ae-b =8 = b*=8 (i)

From eq” (i)
a*e*=18

2
Also, &= 1-—

a
sal=a-P=8=a>-8=a*=16

. 26> 2(8)
Hence, required length of latus rectum = ——= 4
a

=4 units

. (¢) Given the equation of ellipse,

2
2

... l~Q

L
© 1) (/2 c0s0, sin 0)
NP
\ Jﬁ’ 03\’\\

V2 cos0 x .
T+ysm9 =1

P( \/E ,0] and Q(O, L)
cos0 sin©

Let mid point be (4, k)
1
_ k=
\/E cosO 2sin6
As cos?0 +sin’0 =1

= h
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166.

167.

1, |
20 4K

1 1
Locusis —+—7 =1
2x° 4y
@ A={(a,b)eRxR:a-5kL|b-51}
Leta—5,=x,b—5=y

Set A contains all points inside |x |<1,| y|< 1

B= {(a,b)eRxR:4(a—6)* +9(B-5)* <36}

Set B contains all points inside or on

2 2
-1
G=D7 ¥
9 4
Y
—1,1) (0, 1)
0, 1)
X'<€ (-1,0) (1,0) X
(1,-1)
(~1,-D0, -1)
Y/

(£1,£1) liesinside the ellipse.

Hence, ACB.
(d) Let for ellipse coordinates of focus and vertex are
(ae, 0) and (a, 0) respectively.

.. Distance between focus and vertex = a(1 —e) = E
(given)
3
= a-—=ae
2
= a*+ % —3a=a’e* ..(0)
2
Length of latus rectum = — =4
a
= b*=2a (i)
2
e?=1- b—2
a
= &=1- i—z (from (ii))
= &=1- 2 ... (iii)
a

Substituting the value of % in eq. (i) we get;

168.

a
9
=>a=—
4
.. from eq. (iii) we get;
e=1-2o1-8 1
a 9 9

= e=-—

(¢) Centreat (0, 0)
2 2

X
—+ =1

@le

a
atpoint (4, 1)
16 1
—+—=1

a b

= 160> +d*=d’b’
at point (-2, 2)
44
a b
= 4V’ +4d’=d’b’

1

= 16b> +a” = 4a” + 4b*
From equations (i) and (ii)

= 3a°=120> =
v’ =a?(1-¢€?)

, 3 V3

:>e=Z:>e=7

169. d) e=3/5&2ae=6=a=5

b’=a%(1-¢?)
= b>=25(1-9/25)

a

= b=4
- area of required quadrilateral

=4(1/2 ab) =2ab=40

i)

(i)
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171.

172.
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(c) Equation of tangent to ellipse

L00s6+lsin6 =1

V27 J3
Area bounded by line and co-ordinate axis
Aol B9

2'cosO 'sin® sin26
A =will be minimum when sin 260 =1
A =9
() The end point of latus rectum of ellipse

[ p2)

=1 in first quadrant is Lae, —J and the tangent
a

2

X
L
a

2
b2
at this point intersects x-axis at (ﬁ , 0] and y-axis at (0, a).

e

2 2
The given ellipse is %er? =1

Thena?=9,b%=5
= e=,/1- 5.2
9 3
.. End point of latus rectum in first quadrant is L (2, 5/3)

. .2
Equation of tangent at L is ?x + % =1

[ Itmeetsx-axisat 4 (9/2,0) and y-axis at B (0, 3)]

1 2
Area of AOAB :—><2><3: 27
2 2 4
Y4
B
(0,3)
1(2,5/3)
4 >
C o S|4
92, 0)
D

By symmetry area of quadrilateral

27 .
=4 x (Area AOAB) =4 x in 27 sq. units.
() Focus of an ellipse is given as (+ ae, 0)

Distance between them = 2ae

2

According to the question, 2ae = —
a

173.

174.

=2a%=b’=a’(1-¢?)
=2=1-e=(e+1y=2=e=2_]
(@ Given equation of ellipse can be written as

2 2
X_+y_:1

6 2
= a*=6,b>=2

Now, equation of any variable tangent is

yzmxi\/azmz +b? ...(0)

where m is slope of the tangent

So, equation of perpendicular line drawn from centre to
tangent is

—X
y=—
m

.(1i)
Eliminating m, we get

(x4 +y4 + 2x2y2) =a’x* +I)2y2
= (x2 +y2)2 — 4252 +b2y2

= (x2 -i—yz)2 = 6x° +2y2

(®) Let point A (a, 0) is on x-axis and B (0, b) is on
y-axis.

A@0) X

Let P (&, k) divides AB in the ratio 1 : 2.
So, by section formula

_20)+1(a)  a
T 1423
_2(b)+1(0) _2b
B 3 3

3k
=a=3hand b = 7
Now, a®+b> = P

2
= 9h2+&:l2
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hz k2 .............
) 12+ 2y’ N fx RE
OHE Jany
b 4/ 4 2

175.

176.

Thus, required locus of P is an ellipse with eccentricity

V3
2
@) Let —+Z—2=

Given that F|B and F,B are perpendicular to each other.

1 be the equation of ellipse.

Slope of F\B x slope of F,B = — 1

( 0-b jx( 0-b
—ae—0 ae—0

F

-

B (0, b)

(-a, 0) \ (—ae, 0)

b = d%e?
2
o P
02
LA
az a2
b? b?
1=2—5 = =
612 a2
b? 1
2 1-Z_—1-=
e P 2
1
2_
©72

No common tangents for these two circles.
(@ From the given equation of ellipse, we have

9

a=4,b=3,e=,[l-—

16

(0,-0)

Fy(ae, 0) [ (a, 0)

177.

178.

Now, radius of this circle= a2 =16

= Focii= (£+/7, 0)
Now equation of circle is
(x-0?+(-3)%=16
X2+y?—6y-7=0
(¢) Given ellipse is 4x> + 9% =36

2 2

Y
—t—=1

~ 9 4
Normal at the point is parallel to the line

4x-2y-5=0

Slope of normal =2

-1
Slope of tangent = >

2 2
Point of contact to ellipse S

a b

.. am b
and line is ,
\/azm2 +b? \/a2m2 +b?

Now, a®>=9, b>=

P.t_(9 8)
omt= 5 5

(¢) Given equations of ellipses

2
x_ y_:
= @1 1—— T
andE,:
16 b2

Also, given e, X e, =

/16 b2

= 16-b% =12
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180.

w197
2_
= b°=4 . . — x=Zor 7
.. Length of minor axis of
Y - 1
E,=2b=2x2=4 Ifx:\/iy:%andx:ﬂ/i,y:*—z
@ =8y () 2
2 . 1 1
X 2 .. .. Points are [\/E, —] S [7\/5, R
3= 1 (i) NG >
From (i) and (ii), 3
1 1 2
. BP, = {—[—]} +{«/§f 2 }
8_y+y2:]:>y:_3’l \/ \/E \/E ( )
3 3
When y =— 3, then x*> = — 24, which is not possible. 2 2
7 * v P - [i] +(22) =V2+8 =410
1 2V6 2
When y=— thenx=*t——
3 3 P
) 181. () Let the equation of ellipse be — +-5 =1
Point of intersection are a” b
Given it passes through (-3, 1) so
26 1 2J6 1 9 1
— oy jand|{———. —+—=1 .0
33 33 2 b2
Required equation of the line, Also. we know that
ot = 3-1-0 p?=a*(1-e*)=a*(1-2/5)
: = 5b% =34° (i)
27 o , 2 32,2 32
(@ Any tangent on an ellipse —5+ 7 =1is given by Solving (i) and (ii) we get a“ = 37 T
a

y=mxzt Na’m? +b°

Herea=2,b=1
1-0 1
m=——=——
0-2 2

1 2
c= 4(7) +12 =42

1
So, y=-2 V2

2 2

For ellipse : GNP A
4 1

1
We put y=75x+\/5

x2 X \/*2
L—t | =+ 2) =1

4 (2

2 (2 )
X X X
—+|—=-2| =|~V2+2| =1
525
= 2 422x+2=0

or x272\/§x+2:0

So, the equation of the ellipse is

3x2+5)7 =32
182. (a) The given equation of ellipse is
2 2
X_ + y_ =1
4 1
So,4=(2,0)and B=(0, 1)
If PORS is the rectangle in which it is inscribed, then

P=(2,1).
2 2
Let a_2 + b_2 =1 be the ellipse circumscribing
therectangle PORS.
A
Q B (0,D~P(2, 1)
< A )
) ° 20 40)
R S
v

Then it passed through P (2,1)
4 ! 1 ...()

+ — =
a> b
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Also, given that, it passes through (4, 0)

We know that e®> =1-b%/a> =1-¢?

. 16 .
LS +0=1=4d"=16 [from (i)]
¢ =2 =1, e= €
= b2=4/3 [putting a®=161in eq" (i)] RN
The required equation of ellipse is ﬁ + i =1 ; L o ; 4 _4
16 4/3 186. (b) Given that e = 5 Directrix , X = P
or x2+12)%2=16 . 1
a La=4x==2 . b=2]l-—=43
183. (@) Perpendicular distance of directrix x == — from 2 4
¢ Equation of ellipse is
focus (iae,O) 2 )
Y Cistiayt=12
4 3
Y 187. (¢) General tangent to hyperbola in slope form is

[a ) y =mx+100m> —64

/‘—\ e and the general tangent to the circle in slope form is
X k_(y X y = mx+671+m?

(ae, 0) For common tangent,
- 36(1+m*) =100m* — 64
_ A s % x=ale
‘o =100 = 64m? = m* =100
=a (2 - —) =4 64
8 .-.c2=36(1+@j=—164”6:ﬁ
=a= 5 64 64 4
.. Semi major axis = 8/3 = 4c” =369
184. (a) Given that distance between foci is 188. (a) " The equation of hyperbola is
2ae=6 = ae=3and length of minor axisis 25 =8 = 2 y2
b=4 PERe I
we know that p2 = 4> a- ez) ~* Equation of hyperbola passes through (3, 3)
—16=a® a2 =>a’>=16+9=25 = 4—5 o1 1 0
. 2 7209
Le= 2 = 5 Equation of normal at point (3, 3) is:
185. (a) Given that ZFBF =90° x —3_Y 1‘3
= FB* +F'B* = FF? 2 g
2 2
(\/aze2 02| (Va2 + 02| = (2a0) It passes through (9, 0)
) 6 -3
b . - =
= 2(&262 +b2) =44’ = &% = — A1) 11
a a2 b2
B (0, b)
X b_2 = E .(11)
F'(-ae,0) (O  F (ae, 0) From equations (i) and (ii),
9
a’= -, br=9

2
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.. c e 2 _
- Eccentricity = e, then e _1+_a2 =3

(az,ez)z(%,3j

2 2
189. (d) Equation of ellipse is %+ Jb}_z =1
bz
Then, ¢ =4/1-—
25
2 2
The equation of hyperbola, —+— =1
qu yp 16
2
Then, e, =4/1+—
16
ee, =1
b b
2
=(ge) =1=|1-— || 1+— |=1
]
» b» b
=>l+———- =1
16 25 25x16
9 b*
=-——b"- =0=>b"=9
16-25 25-16
coe = 1—izi
25 5
And, e, = 1+2—§
ne @ 16 4

190.

Distance between focii of ellipse
=o=2ae =2(5)(¢)=28
Distance between focii of hyperbola

=B = 2ae, = 2(4)(e;) =10
< (o, B) = (8, 10)

(@) The tangent to the hyperbola at the point (x,, y,) is,

x =2y —4=0
The given equation of tangent is
2x—y=0
=M
2y
=x =4y

Since, point (x,, y,) lie on hyperbola.

()

191.

192.

193.

M-199

2 2
RIS .
——-=—-1=0 .
4 2 (@)
On solving egs. (i) and (ii)
2 32
2 2
:—’x = —_—
N 70N 7
32 2
2 2
X +5y =—+5x==6
1 TN 7 7
2 2
(d Hyperbola : x__y—2:1 :>81=\/1+00526
10 10cos” 0
2 2
. X y
and Ellipse : ———+-—=1
P 5cos’0 5

= e, =\1-cos’ 0 =sin0

According to the question, ¢ = \/gez

2
= 1+cos’ 0 =5sin’ 0 = cos? 0 = 3
Now length of latus rectum of ellipse

24> 10cos’® 20 445

b x5 3

. x2 _ yz _ 1
() Let the hyperbola is a_z b_2 =

If a hyperbola passes through vertices at (£ 6, 0),
a=6

As hyperbola passes through the point P(10, 16)
100 256

g—b—zzl = b*=144
. X2 y2
Required hyperbola is 36 114 =1
36x

144
Equation of normal is To +1_6y =36+144

AtP(10, 16) normal is
36x
10
2x+ 5y =100.

14y 36144
16

3
(c¢) Equation of tangent to)*= 12xis y=mx + P

Equation of tangent to
2

2
X y . [
T—?=llsy=mxi m2—8

then

-+ parabola and hyperbola have common tangent.



M-200  Mathematics |
3 9 <2 yz
m m? -8 = ? =m’—8 Now, hyperbola —2—b—2 = | passes throug (4,—2\/5)
a
2=
Put m*=u 16 1
w-8u-9=0= wW—9u+u-9=0 . _z_ﬁzl
a® a‘e” —a
= wu+)w-9)=0
cu=mr20 s u=mr=9=>m==x3 2
. . el =1+ —=a%e?—a’=b?
equation of tangentis y =3x+ 1 a2
or y=—3x-1
2
1 4 4_ 3 2 4 a2_¢2_nl2”
intersectionpointisP(—5,0) :a_z{T 21 =1 =4e"—4-3=(c"-1) 4

b* 8
e=lt+— =e=[l+— =e=3
a 1

foci (+3,0)

S' S
(_3a 0) [_l’ojp (3a 0)
3
1
sp 5 10 s
P, 18 4
3

194. (a) Givencurves,)*=16xandxy=—4
Equation of tangent to the given parabola;

. 4
=mx+ —
Y m
This is common tangent.

4
So, put y=mx + " inxy=-—4.

4
x[mx+—j+4:0 = mx2+ix+4=0
m m

16
D=0= 7 =lem=>m’=1=>m=1
m

equation of common tangentis y=x+4

195. (¢) ‘. directrix of a hyperbola is,

5x= 4\/§3X:i :}2: 4

S5 s

[a 0] O\ (4.-243)
-

2
= 4(4e -7) = (¢? —1)(ﬁj

NG

= de* —24e? +35=0

2 2
196. @ 16x—9)°=144 :%{—6:1

Then focus is S’ (— ae, 0)

ad
3,0 (3,0
vV
-9
X=—
5
2
16 25|.. _ b
a=3,b:4 332:14‘3:? [‘ e= l+a_2]
, 5
.. the focus S 5(3—X§,0j5(—5,0)
2 2

X
197. (¢) Since, Ix + my+n=0is anormal to —2—b—2=17
a

a2 b2 ~ (a2+b2)2
then T a T A

but it is given that mx—y + 743 is normal to hyperbola

xZ y2

=1
24 18
24 18 (24+18)? 2
= =

B X
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198.

199.

200.

201.

(¢) Let equation of hyperbola be

r Y
272

b2
o= 1+_2 =P =d (1)
a

e=2=b>=34>
Equation (i) passes through (4, 6),

1636
22

IS

. 1
a

On solving (i) and (ii), we get

a?=4,0=12

2 2

Now equation of hyperbola is xT - i}—z =1

Now equation of tangent to the hyperbola at (4,

4x 6y
4 12
(d) Let the points are,
A(2,0), A'(-2,0) and S(-3, 0)
= Centre of hyperbola is O(0, 0)
AA'=2a=4=2a=a=2
Distance between the centre and foci is ae.

=1 3)6—%:1 =>2x—y=2

3
OS=ae=>3=2e=e= 5

a*=9-4=5

2 2
= Equation of hyperbola is XT e 1

= b=d*(?-1)=d%*—

(6, 552) does not satisfy eq (i).
(6, 5+/2) does not lie on this hyperbola.
@) .. Conjugateaxis=5
2b=35
Distance between foci =13
2ae=13
Then, b*=a*(e*—1)
= a’=36
a=6
13 13
ae=— =e=
(b) Let the ellipse be z—§+z—j =1

2b*
Then, — =38, 2ae=b*and b*=d*(1 —¢?)
a

()

(i)

..(iii)

6)is

202.

203.

204.

= a=8,0=32

Then, the equation of the ellipse
2 2

_+y_ =1

64 32

Hence, the point (4\/3 ,2\/5 ) lies on the ellipse.

(@) Given, the equation ofline,
xX—-y=2=y=x-2
its slope=m=1
Equation of hyperbola is:
22
———=1=a=5b=4
5 4

The equation of tangent to the hyperbola is,
y:mxi ’a2m2 _bZ
=xtJ5-4 =>y=xtl

m-201

(b) Since, r#=x1, then there are two cases, when > 1

2 2

x y .
—+—=1(El
r—=1 r+l (Ellipse)
Then,

D=+ (- o | -2
(r=D=(+ D (=)= 1-e=

5 (=D 2
= CT ) (D)

2

= TN+
When 0 <r<1,then

2 2

Xy
—————=—1 (Hyperbol.
1= Tap | (Hyperbola)
Then,

(r-1) 2r

(1-n=>1+n(E@-1)=e=1+

2r

1

@) - a®=cos?0, b*=sin?0
ande>2=e*>4=1+b%a?>4
= 1+tan’0>4

= e=

T T
2 - =
= sec 6>4:96(3,2j

Latus rectum,

(r+1)  (r+1)



mM-202
2 .2
LR=2D 2510 e 0 cos 0) Area of APQT = Lx TR x PQ
a cosO 2
d(LR T T _ _ —3+12=
%=2(Secetane+5in9)>0 VOG(E,E) P_(3\/§’ 12) TR=3+12=15,

min(ug):2(sec§—cos§)= 2(2—%) =3

T
max (LR) tends to infinity as 6 — By

Hence, length of latus rectum lies in the interval (3, o)

205. (@)
4.2)

Consider equation of hyperbola

2 2
X
=y

22 b
** (4, 2) lies on hyperbola

2
Since, eccentricity = 4/1+—

a
4

H Ce 3 1 2

ence, eccentricity =41+ =2 = [1+— = ———

FE RN

2 2

206. (d) Here equation of hyperbola is % - ;]_6 =1
Now, PQ is the chord of contant
x(0 3
Equation of PQ is : % - % =1

= y=-12

207.

208.

Area of APQT = % x15x% 6«/5 = 45\/§ $q. units

(a) Here, lines are:

\/Ex—y+4\/§k:0

= V2x+42k=y )
and \2kx + ky —44/2 =0 (i)

Put the value of y from (i) in (ii) we get;
= 22k + 42 (K ~1)=0

2
L_20-k)
k

2 2

(2 ,(fj _
(ME ] 4

.. length of transverse axis

2a=2% 42 =82

Hence, the locus is a hyperbola with length of'its transverse

axis equal to 82

_2\2(1+k)
k

>

XZ y2
(¢) Equation of hyperbola is a_z - b_z =1

fociis (£2,0) = ae=+2 =>a%e? =4

Since b>=a (- 1)

b2=a2e?—a? - a2+b2=4 ()

Hyperbola passes through (\/5 ,\/5 )

a% _biz -1 (i)
2 3

e 2! [from (1)]

=>bt+b2-12=0
= b2-3)(b%2+4)=0

= b’=3
b2=-4 (Not possible)

For b2=3

2 2
=a’=1. x__y_:1

1 3

2 3

Equation of tangent is Q —Q =1

Clearly (24/2,34/3) satisfiesit.
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209. d) Here,tx—2y—3t=0 & x-2ty+3=0 213. (¢) Equation of hyperbola is
On solving, we get;

X2 2
6t 3t 3t2 +3 T—? =1
= ——— X =
YTk Ao 21
Putt=tan 0 Its Foci = (i\/ﬁ, 0)
x=-3sec20 & 2y=3 (-tan 20)
sec’20 —tan?20 = 1 .o ﬁ
x2 2 2
e ;}/—4 =1 If e, be the eccentricity of the ellipse, then
which represents a hyperbola e x E _1 = 1
2 _ 2 _ 1 = = ¢
=9 & b*=9/4 2 2 Vi3
9/4 1 Equation of ellipse is
TSI LRI L WU 1
9 4 2 2y
2 St =l
a” b

210. (a) 26 =8 and 2b :%(2ae)
a Since ellipse passes through the foci (+./13, 0) of the

= 4b° =a’e® = 4a’ (e ~1)=a’e? hyperbola, therefore
= 3¢’ =4 :e:% a’=13
xz y2 Now \/az —b2 =aec;
L) o=
Ul © 5+e =1 L 13-bP=
2 —
2 1 =b=12
e= 16 ) Hence, equation of ellipse is
Foci (0,2) &(0,-2) <2 y2
So, transverse axis of hyperbola=2b=4 = b=2 EE) + D) =1
&a*=12(-1)

. (V3 B)
= A= 4(2 _1) Now putting the coordinate of the point LT’TJ in
— 2=5 the equation of the ellipse, we get

22 13 N 3 _
It's equation is ———=-1 4x13  4x12
5 4
1 S
The point (5, 2+/3 ) does not satisfy the above equation. o + 16 1, which is not true,
212. (@) S(5, 0) is focus = ae =5 (focus) (a) (\/ﬁ \/g\
s a9 Hence the point LT:?J does not lie on the ellipse.
=Y, (directrix) —— (b) 214. (a)
2
(@) & (b)=a*=9 (ae,b—\
( »2) a
_3 ) L
@=(=7 a

P =d(P-1)= b =16
P -b*=9-16=-7 / %
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215.

2 2

Given S S 1
4 5

= d=40=5

/a2+b2 [4+5 3
e= =, —==
a2 4 2
3 5) ( 5)
—l2x=,2| = |32
L (Xzz 2

Equation of tangent at (x, y,) is

LA
a®  b?
5
Here x, =3, y, = B
3x y Xy
R 1 > E+—_2:]
3

[SSRINN

x-intercept of the tangent, OA =

y-intercept of the tangent, OB = -2

16 20
A2 _ B2 = ——4 = ——

(0) (0) 9 9

(d Let the coordinate at point of intersection of

normals at P and Q be (4, k)

Since, equation of normals to

2 2 2 2
X . . b
_2_y_ =1 At point (x,, y,) is X2V - 2
a” b X N

the hyperbola

2 2
therefore equation of normal to the hyperbola 3—2 - ;—2

=1 at point P (3 secH , 2 tan0) is

2 2
3x +2_y =132 492
3secO 2tan6
= |3xcos9+2ycot6:32+22| (D)

2 2
X
Similarly, Equation of normal to the hyperbola 3—2 - )2}—2

at point Q (3 sec ¢, 2 tan¢) is

2 2
3x +2—y — 32 + 22
3secd 2tand
= |3xc0s¢+2yc0t¢:32+22| -(2)

. n n
Given 0 + ¢ = 2 =>¢= 2" 0 and these passes through

(h, k)
.. From eq. (2)

216.

3xc0s(g—6) +2yc0t(§—6] =324+22

= [3hsin0+2ktan0=3>122] .0

and |3h cos0 + 2k cotO = 3% + 22| -(4)

Comparing equation (3) & (4), we get
3hcosO+2kcot® = 3hsinO+2ktan6
3hcos®—3hsin® = 2ktan®—2kcotO
3h(cos® —sinB) = 2k(tan O —cotO)

(sin® — cos0)(sin O + cos 0)
sinOcos 6

3h(cosO—sin0) = 2k

—2k(sin 0 + cos 0)

h=
or, 3 sin® cos O

05

Now, putting the value of equation (5) in eq. (3)

—2k(sm.9+cos6)s1n6+2ktan9:32+22
sififcosO
= 2k tafi @ — 2k + 2k tafi0 = 13
-13
2k=13=>k= BN

Hence, ordinate of point of intersection of normals at P

. —13
and Q is BN
@ x*—6y=0 ()
2% —4?=9 ..(ii)
Consider the line,
3
xX—-y= 5 ..(1it)

On solving (i) and (iii), we get only

Hence (3, %j is the point of contact of conic (i), and
line (iii)

3
On solving (ii) and (iii), we get onlyx =3, y = 5
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3). . .
Hence (3, 5) is also the point of contact of conic (ii) and

line (iii).
Hence line (iii) is the common tangent to both the given
conics.

217. d) Equation of the tangent at the point ‘0’ is

xsecO ytan® _
a b

1

= P=(acosh, 0) and Q =(0, —bcot0)
LetRbe(h,k) =h=acos6,k=—bcotH

E— b Dsine—ﬂ dcose—ﬁ
h asin® ak " a

By squaring and adding,

bRt h*

—t—=1
o e

Nt

2 2 2 b2
:k—2+1=h—2 = ————1

2 2

Now, given eq" of hyperbola is XT - y7 =

=a? =4, =2

2 .2 4
.. Rlieson a_—b_:l ie, &5~
2 2 X
X Yy

2
2
y

=1

218. (¢) Given equation of ellipse is

x2 y2

—+—==1
16 p2

219.

2
1

eccentricity = e =
Y 16

b2
foci: + ge=+4,]1-—
16

1

2 2
Equation of hyperbolais X _ Y _ *
144 81 25

ESl
()
25 25

tricity = e—\/1+2><£—\/1+ﬂ
eccentricity = 25 144 142

s s
144 12

. 12 15
foci: tae=+—x—=143
5 12

Since, foci of ellipse and hyperbola coincide

b? 5
L otd - =43 p% =7
16

2
K> 4
= 1

9 4

= K*=18
(@ Given hyperbola is

(vb=+2)

Since this passes through (X, 2), therefore

1<2_4_1 |
R (D)
Al i e= 1+—2—£
S0, given az 3

2
= 1+b—:£:>9+b2=13

9 3
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Now, from eq" (1), we have Co-ordinates of foci are (tae,0)

< ie (£1,0)
—-——=1 (b=+2) . o .
9 4 Hence, abscissae of foci remain constant when o varies.
= K*=18 22
220. (b) Giventhatae=2ande=2 222. (d) We know that tangent to the hyperbola a_z _b_2 =1
©oa=l1

is

y=mx * \a’m* - b*

We know, b° = a® (e2 —1)

p*=1(4-1)
b2 =3 Given that y= o x + B is the tangent of hyperbola.
22 = m= o.and a’m* —b* =p>
Equation of hyperbola b_2 =1
a2 —p? = p?
22 B
= 71 3 =1 Locus is a’x? — y* = b% which is hyperbola.
3x2_y2:3 223 z yz B 1
221. (b) Given, equation of hyperbola is - @ 144 81 25

xZ y2

_ 144 9
2 =1 =2
cos“ o sin“a 25 25 5

Compare with equation of hyperbola

81 15 5
2 2 VTR
x—z—y—zzl,weget a® = cos? o and
av b Foci = (+ ae, 0)=(+3,0)
52 —sinl o . foci of ellipse = foci of hyperbola
for ellipse ae =3 buta =4,
We know that, > :az(e2 -1 3
e==
= sin? o = cos’ oc(ez—l) 4
2 2 2
= sin® o +cos> o = cos a.e’ Then, p* =a”(1-¢")
2 2
= e“ =sec” a
= p2 16/ 1-—|=7
= e=seca 16
ae =coso. . =1

cosa
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