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I Section-A
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11.

12.

If 4 and B are points in the plane such that PA/PB = k
(constant) for all P on a given circle, then the value of &

cannotbeequalto..................... (1982 - 2 Marks)
The points of intersection of the line 4x—3y— 10=0 and the
circlex®+y?—2x+4y—20=0are.................... and ...

(1983 - 2 Marks)
Thelines 3x —4y+4=0and 6x —8y —7 =0 are tangents to
the same circle. The radius of this circle s .....................

(1984 - 2 Marks)
Let x> +y?—4x —2y— 11 = 0 be a circle. A pair of tangents
from the point (4, 5) with a pair of radii form a quadrilateral of
(1985 - 2 Marks)
From the origin chords are drawn to the circle (x — 1)? +?=
1. The equation of the locus of the mid-points of these
chordsis .................... (1985 - 2 Marks)
The equation of the line passing through the points of
intersection of the circles 3x2 + 3y? —2x + 12y — 9 = 0 and
X2+ +6x+2y—15=01s ..o (1986 - 2 Marks)
From the point 4(0, 3) on the circle x>+ 4x+ (y—3)’=0, a
chord 4B is drawn and extended to a point M such that AM
=24B. The equation of the locus of M'is ..................

(1986 - 2 Marks)
The area of the triangle formed by the tangents from the
point (4, 3) to the the circle x> + 32 = 9 and the line joining
their points of contactis ..................... (1987 - 2 Marks)
If the circle C, : x2 + y* = 16 intersects another circle C, of
radius 5 in such a manner that common chord is of maximum
length and has a slope equal to 3/4, then the coordinates of
thecentre of C,are ..................... (1988 - 2 Marks)
The area of the triangle formed by the positive x-axis and

the normal and the tangent to the circle x2 +32=4 at (1, 4/3)
(1989 - 2 Marks)
If a circle passes through the points of intersection of the
coordinate axes with the lines A x—y+1=0andx—2y+3
=, then the value of ), = (1991 - 2 Marks)
The equation of the locus of the mid-points of the circle
4x2 + 4y — 12x + 4y + 1 = 0 that subtend an angle of 27/3
atitscentreis..................... (1993 - 2 Marks)
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The intercept on the line y = x by the circle x? +y?—2x =0 is
AB. Equation ofthe circle with 4B asa diameter is......................
(1996 - 1 Mark)

For each natural number %, let C, denote the circle with
radius & centimetres and centre at the origin. On the circle
Cp a-particle moves k centimetres in the counter-clockwise
direction. After completing its motion on C,, the particle
moves to C, , in the radial direction. The motion of the
particle continues in this manner. The particle starts at (1, 0).
Ifthe particle crosses the positive direction of the x-axis for
the first time on the circle C thenn=...............

(1997 - 2 Marks)

The chords of contact of the pair of tangents drawn from
each point on the line 2x+y =4 to circle x>+)? = 1 pass through
thepoint ........cco.cc....... (1997 - 2 Marks)

True/ False

No tangent can be drawn from the point (5/2, 1) to the
circumcircle of the triangle with vertices (1, NE) ) (L-ﬁ )s
3,-V3). (1985 - 1 Mark)

Theline x + 3y =0 is a diameter of the circle
x?+y*—6x+2y=0. (1989 - 1 Mark)

MCQs with One Correct Answer

A square is inscribed in the circle x2+3?—2x + 4y +3 =0.Its
sides are parallel to the coordinate axes. The one vertex of
the square is (1980)

@ (1+42,-2)

© (1,-2+2)
Two circles x? +y? =6 and x? + 3* — 6x + 8 = 0 are given. Then
the equation of the circle through their points of intersection
and the point (1, 1) is (1980)
(@ x>+)y’—6x+4=0 b) x>+)y*-3x+1=0

© x*+y’-4y+2=0 (d) none of these

® (1-42,-2)

(d) none of these
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Topic-wise Solved Papers - MATHEMATICS

The centre of the circle passing through the point (0, 1) and
touching the curve y =x2 at (2, 4) is (1983 - 1 Mark)

~16 27 ~16 53
o 3% o 30

-16 53
© 5 10 (d) none of these

The equation of the circle passing through (1, 1) and the

points of intersection of x2 + y? + 13x — 3y = 0 and

2x2+2y2+4x - Ty-25=0is (1983 - 1 Mark)

(@ 4x*+4y?-30x-10y-25=0

(b) 4x2+4y?+30x—13y—-25=0

(€) 4x>+4y2 —17x-10y+25=0

(d) none of these

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

x?+ y? = 4 which subtends a right angle at the origin is
(1984 - 2 Marks)

@ x+y=2 ®) x*+y*=1

© x*+y*=2 @ x+y=1

Ifa circle passes through the point (@, b) and cuts the circle

x? + y? = k? orthogonally, then the equation of the locus of

its centre is (1988 - 2 Marks)

@) 2ax+2by—(a® +b> +k*)=0
(b)
©

d) x*+y?—2ax—3by+(a® -b*-k*)=0.

If the two circles (x—1)>+ (y—3)?=r?and

x%+y?—8x+2y+ 8=0 intersect in two distinct points, then
(1989 - 2 Marks)

@ 2<r<8 (b) r<2 © r=2 (@ r>2

The lines 2x— 3y =5 and 3x — 4y = 7 are diameters of a circle

of area 154 sq. units. Then the equation of this circle is

(@ x*+y*+2x-2y=62 (1989 - 2 Marks)

(b) x2+y2+2x-2y=47

(©) x*+y?-2x+2y=47

(d) x*+)?-2x+2y=62

The centre of a circle passing through the points (0, 0), (1, 0)

and touching the circle x> +3y?=9is (1992 - 2 Marks)

1
31 13 11 15
0 CYw (2 0 LY [ ]
The locus of the centre of a circle, which touches externally
the circle x? + y* — 6x — 6y + 14 = 0 and also touches the
y-axis, is given by the equation: (1993 - 1 Marks)
(@ x*-6x—10y+14=0 (b) x*-10x-6y+14=0
() y*—6x—10y+14=0 (d) »*-10x-6y+14=0
The circles x? +y? — 10x + 16 = 0 and x* + y* = /2 intersect
each other in two distinct points if (1994)
@ r<2 (b r>8 (¢) 2<r<8 (d 2<r<8

2ax+2by—(a® —b* +k*)=0

x2+y? —3ax—4by+(a® +b% —k?) =0

12.

13.

14.

16.

17.

18.

19.

20.

21.

The angle between a pair of tangents drawn from a point P
to the circlex? +y% + 4x— 6y + 9 sin® a+ 13 cos? =0 is 2a.
The equation of the locus of the point P is

(1996 - 1 Mark)
(@ x2+3)*+4x—-6y+4=0 (b) x*+)y*+4x—-6y-9=0
(©) x*+3*°+4x-6y—-4=0 (d) x*+)y>+4x—-6y+9=0
If two distinct chords, drawn from the point (p, g) on the
circle x? + y? = px + qy (where pg # 0) are bisected by the
x—axis, then (1999 - 2 Marks)
@ PP=¢* () P’ =8¢ (c) P2<84*(d) p*>84
The triangle POR is inscribed in the circle x2+y?=25.If Q
and R have co-ordinates (3,4) and (—4, 3) respectively, then

ZQPR is equal to (2000S)
b T s s
@5 ® 3 ©7 @
Ifthe circles x2 + 32+ 2x + 2ky + 6 =0, x2+ 32+ 2ky + k=0
intersect orthogonally, then £ is (2000S)

3 3 3 3
() 2or—5(b) —20r—5(c) 20r5 d —20r5

Let 4B be a chord of the circle x? + y? = 2 subtending a right
angle at the centre. Then the locus of the centroid of the
triangle P4B as P moves on the circle is (2001S)
(a) aparabola (b) acircle

(c) anellipse (d) apairofstraight lines
Let PO and RS be tangents at the extremities of the diameter
PR of acircle of radius 7. If PS and RQ intersect at a point X'
on the circumference of the circle, then 2r equals (2001S)

@ /PO.RS (b) (PQ+RS)2
(©) 2PQ.RS(PQ+RS) @ (PQ*+RS*)/2

Ifthe tangent at the point P on the circle x*+y? + 6x + 6y =2
meets a straight line 5x -2y + 6 =0 at a point Q on the y - axis,

then the length of PQ is (2002S)
@ 4 ® 25 © 5 @ 35
The centre of circle inscribed in square formed by the lines
x*—8x+12=0andy?-14y+45=0,is (2003S)
@ @47 O® 79 © 649 @ @49

If one of the diameters of the circle x>+ y? —2x— 6y +6=0
is a chord to the circle with centre (2, 1), then the radius of
the circle is (2004S)

@ 3 ®) 2 (¢ 3 @ 2

A circle is given by x? + (y—1)? = 1, another circle C touches

it externallyand also the x-axis, then the locus of'its centre is
(2005S)

@ {(y): =4y} U{(x,y):y<0}

b) {(y):@+@-1=40 {(x,):y<0}

© {(y):x*=y}U{0,):y<0}

@) {xy):x*=4y} U {(0,5):y<0}
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22.

23.

24.

Tangents drawn from the point P(1, 8) to the circle
x*+y?—6x—4y-11=0

touch the circle at the points 4 and B. The equation of the
circumcircle of the triangle P4B is (2009)
(@) x2+)y?+4x—6y+19=0

(b) x*+y*—4x—10y+19=0

() x2+3y?-2x+6y-29=0

(d) x*+y*—6x—4y+19=0

The circle passing through the point (- 1, 0) and touching
the y-axis at (0, 2) also passes through the point.  (2011)

o (390 (52 0 (530 e

The locus of the mid-point of the chord of contact of
tangents drawn from points lying on the straight line 4x— Sy
=20 tothe circlex2+y2=91is (2012)
(@ 20(x2+y%)-36x+45y=0
(b) 20(x2+3%)+36x—45y=0
(©) 36(x%2+y%)—-20x+45y=0
(d) 36(x2+y%)+20x—45y=0

1) I MCQs with One or More than One Correct

1.

9]
:

The equations of the tangents drawn from the origin to the
circle x2+y?—2rx—2hy+h*=0,are (1988 - 2 Marks)
@@ x=0 (b) y=0
© (R*=rHx-2rhy=0 dy (B=rP)x+2rhy=0
The number of common tangents to the circles x2+ y? = 4
and x?+)?— 6x— 8y =241s (1998 - 2 Marks)
@ o (b 1 (¢ 3 @ 4
If the circle x2+ y2 = a? intersects the hyperbola xy = ¢? in
four points P(x,, y,), O(x,, »,), R(x,, »,), S(x,, y,), then
(1998 -~ 2 Marks)
. () yl+y2+y3+4y4=0
© xpppx,=c @ yppy,=c
Circle(s) touching x-axis at a distance 3 from the origin and
having an intercept of length 2./7 on y-axisis (are)
(JEE Adv. 2013)
@@ x2+y?—6x+8y+9=0 (b) x*+)2-6x+7y+9=0
(©) x2+y2—6x-8y+9=0 (d) x>+32—6x-Ty+9=0
A circle S passes through the point (0, 1) and is orthogonal
to the circles (x — 1)>+ y2 =16 and x>+ y2 = 1. Then
(JEE Adv. 2014)
(@) radiusof Sis8 (b) radiusof Sis7
(¢) centreofSis(-7,1) (d) centreofSis(-38,1)
Let RS be the diameter of the circle x2+ y2 = 1, where S is the
point (1, 0). Let P be a variable point (other than R and S) on
the circle and tangents to the circle at S and P meet at the
point Q. The normal to the circle at P intersects a line drawn
through Q parallel to RS at point E. Then the locus of E
passes through the point(s) (JEE Adv. 2016)

@ G%} (b)

@ x tx,+x,+tx,=0

o (-3

E Subjective Problems

10.

11.

12.

Find the equation of'the circle whose radius is 5 and which
touches the circle x + y2— 2x —4y — 20 =0 at the point (5, 5).
(1978)

Let A4 be the centre of the circle x? + y? — 2x —4y — 20 = 0.
Suppose that the tangents at the points
B(1,7) and D(4. -2) on the circle meet at the point C. Find
the area of the quadrilateral ABCD. (1981 - 4 Marks)
Find the equations of the circle passing through (-4, 3) and
touching the linesx+y =2 andx—y=2. (1982 - 3 Marks)
Through a fixed point (4, k) secants are drawn to the circle
x? + y? = r2. Show that the locus of the mid-points of the
secants intercepted by the circle is x* + y? = hx + ky.

(1983 - 5 Marks)
The abscissa of the two points 4 and B are the roots of the
equation x2 + 2ax — b = 0 and their ordinates are the roots
of the equation x2 + 2px — ¢* = 0. Find the equation and the
radius of the circle with AB as diameter. (1984 - 4 Marks)
Lines 5x+ 12y—10=0and 5x— 12y —40= O touch a circle C,
of diameter 6. If the centre of C, lies in the first quadrant,
find the equation of the circle C, which is concentric with
C, and cuts intercepts of length 8 on these lines.

(1986 - 5 Marks)
Let a given line L, intersects the x and y axes at P and Q,
respectively. Let another line L,, perpendicular to L, cut
the x and y axes at R and S, respectively. Show that the
locus of the point of intersection of the lines PSand QR is a
circle passing through the origin. (1987 - 3 Marks)
The circle x? + y? — 4x— 4y + 4 = 0 is inscribed in a triangle
which has two of its sides along the co-ordinate axes. The
locus of the circumcentre of the triangle is
x+y—xy+k(x*+y?)"2=0. Find k. (1987 - 4 Marks)

If (m,», L} ,m;>0,i=1,2,3,4are four distinct points on a
m;

(1989 - 2 Marks)
A circle touches the line y = x at a point P such that

OP= 442, where O is the origin. The circle contains the
point (- 10, 2) in its interior and the length of its chord on

circle, then show that mym,msm, =1

the line x + y = 0 is 6+4/2 . Determine the equation of the
circle. (1990 - 5 Marks)
Two circles, each of radius 5 units, touch each other at (1, 2).
Ifthe equation of their common tangent is 4x + 3y =10, find
the equation of the circles. (1991 - 4 Marks)

Leta circle be given by 2x(x—a) + y(2y—b)=0,(a= 0,6 % 0).
Find the condition on a and b if two chords, each bisected

by the x- axis, can be drawn to the circle from (a,%) .

(1992 - 6 Marks)



13.

14.

16.

17.

18.

19.

20.

21.

22.

Consider a family of circles passing through two fixed points
A (3,7)and B (6, 5). Show that the chords in which the circle
x%+y?— 4x — 6y — 3 = 0 cuts the members of the family are
concurrent at a point. Find the coordinate of this point.
(1993 - 5 Marks)
Find the coordinates of the point at which the circles
x?+y*—4x—-2y=—4and x>+ y*>— 12x— 8y =— 36 touch each
other. Also find equations common tangents touching the
circles in the distinct points. (1993 - 5 Marks)
Find the intervals of values of a for which the liney +x=10

(1+\/§a 1-J§a\
y

bisects two chords drawn from a point L 5

to the circle 2x2 +2y2 —(l+x/5a)x—(l—~/50)y= 0.

(1996 - 5 Marks)
A circle passes through three points 4, B and C with the line
segment AC as its diameter. A line passing through 4
intersects the chord BC at a point D inside the circle. If
angles DAB and CAB are a and B respectively and the
distance between the point 4 and the mid point of the line
segment DC is d, prove that the area of the circle is

nd? cos’ o

2

cos? o+ cos? B+2cosacosPcos(f—a)

(1996 - 5 Marks)

Let C be any circle with centre (0, v/2) . Prove that at the

most two rational points can be there on C. (A rational point
is a point both of whose coordinates are rational numbers.)

(1997 - 5 Marks)
C, and C, are two concentric circles, the radius of C, being
twice that of C|. From a point P on C,, tangents P4 and PB
are drawn to C,. Prove that the centroid of the triangle 4B
lieson C,. (1998 - 8 Marks)
LetT),T, be two tangents drawn from (-2, 0) onto the circle
C: x?+y*=1. Determine the circles touching C and having
T|, T, as their pair of tangents. Further, find the equations
of all possible common tangents to these circles, when taken
two at a time. (1999 - 10 Marks)
Let 2x? + 3% — 3xy = 0 be the equation of a pair of tangents
drawn from the origin Oto a circle of radius 3 with centre in
the first quadrant. If 4 is one of the points of contact, find
the length of OA. (2001 - 5 Marks)
Let C, and C, be two circles with C, lying inside C,. A circle
C lying inside C, touches C, internally and C, externally.
Identify the locus of the centre of C. (2001 - 5 Marks)
For the circle x2 + y? = 72, find the value of r for which the
area enclosed by the tangents drawn from the point P (6, 8)
to the circle and the chord of contact is maximum.

(2003 - 2 Marks)

Topic-wise Solved Papers - MATHEMATICS

23. Findthe equation of circle touching the line 2x + 3y +1=0
at (1, — 1) and cutting orthogonally the circle having line
segment joining (0, 3) and (-2, -1) as diameter.

(2004 - 4 Marks)

24. Circles with radii 3,4 and 5 touch each other externally. If P

is the point of intersection of tangents to these circles at
their points of contact, find the distance of P from the points
of contact. (2005 - 2 Marks)

(¢l Comprehension Based Questions

PASSAGE-1
ABCD is a square of side length 2 units. C, is the circle touching
all the sides of the square ABCD and C, is the circumcircle of
square ABCD. L is a fixed line in the same plane and R is a fixed
point.
1. If Pisany point of C, and Q is another point on C,, then

2 2 2 2
PA"+PB"+ PC" +PD" o cqualto (2006 - 5M, -2)
04* + OB + 0C? + OD?
@ 075 () 125 (@1  (d)05

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

(2006 - 5M, -2)
(a) ellipse (b) hyperbola
(c) parabola (d) pair of straight line

3. Aline L' through 4 is drawn parallel to BD. Point .S moves
such that its distances from the line BD and the vertex 4 are
equal. If locus of S cuts L' at 7, and T} and AC at T, then

area of AT\ T, T, is (2006 - 5M, -2)
1 . 2 i
(@) 3 $q. units (b) 3 54 units

(¢) 1sq. units (d) 2sq. units

PASSAGE-2
A circle C of radius 1 is inscribed in an equilateral triangle PQR.
The points of contact of C with the sides PQ, QR, RPare D, E, F,

respectively. The line PQ is given by the equation /3x + y—-6=0
(343 3)

and the point D is L 5 EJ . Further, it is given that the origin

and the centre of C are on the same side of the line PQ.
4.  Theequation of circle C is

@ -243Y+(@-1?=1

(2008)

®) (x—zﬁ)2+(y+%]2=1

© (x-B)Y+u+)?=1
@ (-3 +(y-1?=1
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Circle @

5.  Points E and F are given b (2008 ] .
& Y ) 1.l Assertion & Reason Type Questions

( )
, (\/3,0) b ﬁ, 1 , (\/3,0) 1. Tangents are drawn from the point (17, 7) to the circle
(a)kz 2J ® (232
x*+3?=169.
STATEMENT-1 : The tangents are mutually perpendicular.
(3 3) [ (i ﬁ\ (ﬁ D because
© (2°2)(2 2 2 J @ (22 )22 STATEMENT-2 : The locus ofthe points from which mutually
. . perpendicular tangents can be drawn to the given circle is
6.  Equations of the sides QR, RP are (2008) X2+32=1338. (2007 -3 marks)

2 2 (a) Statement-1 is True, statement-2 is True; Statement-2
@@ Y= ﬁx +ly= _Ex -1 is a correct explanation for Statement-1.
(b) Statement-1 is True, Statement-2 is True; Statement-2

1 is NOT a correct explanation for Statement-1
b r= Ex’ y=0 (c) Statement-1is True, Statement-2 is False
(d) Statement-1 is False, Statement-2 is True.
© y=£x+l,y=—£x—l 2. Consider L;:2x+3y+p-3=0
2 2 Ly:2x+3y+p+3=0

where p is a real number, and C : x2 +)? + 6x — 10y +30=0
STATEMENT - 1: Ifline L, is a chord of circle C, then line
L, isnot always a diameter of circle C

@ y=+3x,y=0

PASSAGE-3 and

A tangent PT is drawn to the circle x? + 32 = 4 at the point STATEMENT - 2 : Ifline L, is a diameter ofcircle C, then line

P(«/g ’ 1) . A straight line L, perpendicular to PT is a tangent to L, is not a chord of'01rcle ¢ . (2008)
) (a) Statement - 1 is True, Statement - 2 is True; Statement

thecircle (x—3)2+y*=1. (2012) - 2is a correct explanation for Statement - 1

7. A possible equation of L is (b) Statement - 1 is True, Statement - 2 is True; Statement

- 2is NOT a correct explanation for Statement - 1
(c) Statement - 1 is True, Statement - 2 is False
(© x-3y=-1 @ x+3y=5 (d) Statement - 1 is False, Statement - 2 is True

8. A common tangent of the two circles is I Integer Value Correct Type
(@ x=4 (b) y=2

1. The centres of two circles C, and C, each of unit radius are
at a distance of 6 units from each other. Let P be the mid
point of the line segement joining the centres of C; and C,
and Cbe a circle touching circles C, and C, externally. Ifa
common tangent to C; and C passing through P is also a
common tangent to C, a.nd C, then the radius of the circle C
is (2009)

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

¥ oI
IfS= 2\ 3\ e then the number of

points (s) in S lying inside the smaller part is (2011)

(@) x—\/§y=1 ®) x+\/§y=1

(© x+3y=4 G)) x+2y2y=6
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Section-B 33y [\ V4711333

If the chord y = mx + 1 of the circle x>+y?=1 subtends an
angle of measure 45° at the major segment of the circle then

value of m is 12002]
@ 2++42 b) 212
(© -1 V2 (d) none of these

The centres of a set of circles, each of radius 3, lie on the
circle x2+y?=25. The locus of any point in the set is

@) 4<a™P<64 (b)) xHHP<25

(© xMy*>25 d 3<x*h?<9
The centre of the circle passing through (0, 0) and (1, 0) and
touching the circle x*+y>=9 is [2002]

o 19 0 (-9 0B Y

The equation of a circle with origin as a centre and passing
through equilateral triangle whose median is of length 3a is
(@) x**=94> (b) x*y’=16a? [2002]
(¢) x*y*=4a? (d) x*+y*=a?

[2002]

If the two circles (x—1)% +(y—3)? =r? and

x? + y% —8x+2y +8 = 0 intersect in two distinct point,
then [2003]
(@ r>2 b)2<r<8 (@©r<2 (dr=2.
The lines 2x—3y =5 and 3x—4y =7 are diameters of a

circlehaving area as 154 sq.units.Then the equation ofthe
circleis [2003]

2 2
(@) x> +y2-2x+2y=62 (b) X Ty +2x-2y=62

(c) x* +y2 +2x-2y=47 (d) x? +y2 —2x+2y=47
Ifa circle passes through the point (@, b) and cuts the circle

X2+ y2 = 4 orthogonally, then the locus of its centre is
@ 2ax-2by—(a*+b>+4)=0 [2004]
(b) 2ax+2by—(a* +b>+4)=0
© 2ax—2by+(a*+b>+4)=0
(@) 2ax+2by+(a* +b* +4)=0

A variable circle passes through the fixed point A(p,q) and

touches x-axis . The locus of the other end of the diameter
through 4 is [2004]

10.

11.

12.

13.

@ (y-gP=4px () (x—q)*=4py

© (-pl=4gx @ (x-p)=4gy

If the lines 2x+3y+1=0and 3x—y—-4=0 lie along

diameter of a circle of circumference 107, then the equation
of the circle is 12004]

@ x*+y?+2x-2y-23=0
() x*+y*>-2x-2y-23=0
(c) x2+y2+2x+2y—23=0
(d) x2+y2—2x+2y—23=0

Intercept on the line y = x by the circle x% + y2 —2x=01is

AB. Equation ofthe circle on AB as a diameteris  [2004]

(a) x2+y2+x—y=0
) x2+y?—x+y=0
(©) x2+y2+x+y=0
d) x2+y2—x—y=0

If the circles x2+y2 + 2ax + ¢y + a = 0 and

x4 y2 —3ax +dy—1=0 intersect in two distinct points P
and Q then the line 5x + by —a = 0 passes through P and Q
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

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
circle is [2005]

(a) anellipse (b) acircle
(c) a hyperbola (d) aparabola
Ifa circle passes through the point (@, b) and cuts the circle

X2+ y2 = p2 orthogonally, then the equation of the locus

of its centre is [2005]
(a) x? +y2 —3ax—4by+(a2 +b2 —p2 )=0

(b) 2ax+2by—(a® —b*+p*)=0
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Circle

14.

16.

17.

18.

19.

© x*+y* —2ax—3by+(a®-b*-p?)=0
d) 2ax+2by—(a®+b%+p*)=0

If the pair of lines ax? +2 (a + b)xy + by2 =0 lie along

diameters of a circle and divide the circle into four sectors
such that the area of one of the sectors is thrice the area of
another sector then [2005]

@ 3a2-10ab+3b*=0 (b) 3a*—2ab+3b>=0

© 3a®+10ab+3b* =0 (d) 3a*+2ab+3b> =0
If the lines 3x—-4y—-7=0 and 2x—3y—-5=0 are two

diameters of a circle of area 495 square units, the equation

of the circle is [2006]

(@) x2+y2+2x—2y—47=0
(b) x2+y2+2x—2y—62=0
(© x2+y2—2x+2y—62=0

d x*+y*-2x+2y—-47=0

Let C be the circle with centre (0, 0) and radius 3 units. The
equation of the locus of the mid points of the chords of the

circle C that subtend an angle of 23_n at its center is

@ 2aP=2 B Peye 12006]

27

9
© ﬁ+f=7- ) ﬁ+ﬁ=z

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 12007]
@ -—s<k<e (b k<t

2 2 2
© o0<k<) A k>4

) 2

The point diametrically opposite to the point
P(1,0) on the circle x* +y? +2x +4y—-3=01is

[2008]
@ G-49 ® B4 ©ESB4 O 6
The differential equation of the family of circles with fixed
radius 5 units and centre on the line y =2 is

20.

21.

22.

23.

24.

26.

27.

@ (-2p?=25+y-2)

(b) -2p?=25+y-2)

© G-2y?=25+y-2)

d) (x-27y2=25-y-2)

If P and Q are the points of intersection of the circles

x? +y? +3x+7y+2p—5=0and x> +y2+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

Thecircle 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

The two circles x* + y? = ax and x* + y? = ¢? (¢ > 0) touch

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

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
@5 ®z ©3 @3
The circle passing through (1, —2) and touching the axis of
x at (3, 0) also passes through the point
[JEE M 2013]
@ 52 ® 2-5 © 652 @ 25
Let C be the circle with centre at (1, 1) and radius = 1. If T'is

the circle centred at (0, y), passing through origin and
touching the circle C externally, then the radius of T'is equal

to [JEE M 2014]
1 1 N ¥
@ 5 ® 5 © 5 @

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

(@ circleofradius /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 + y? —4x
—6x—12=0andx2+y2+6x + 18y+26=0,is :

[JEE M 2015
@ 3 @ 2

(b) 4 © 1



e Topic-wise Solved Papers - MATHEMATICS
28. The centres of those circles which touch the circle, 29. Ifone of the diameters of the circle, given by the equation,
x2+y2— 8x—8y—4 =0, externally and also touch the x-axis, x2+y2—4x+6y—12=0,isa chord ofa circle S, whose centre
lie on: [JEE M 2016] isat (-3, 2), then the radius of S is: [JEE M 2016]
(a) a hyperbola @ 5
(b) aparabola (b) 10
(c) acircle © 52

(d) anellipse which is not a circle

@ 53
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