The line /x + my + n =0 intersects the curve ax? + 2hxy + by? = 1 at the point P and Q. The circle on PQ

as diameter passes through the origin. Prove that 72(a+b) = > + m?*.

A(-a,0) ; B(a, 0) arefixed points. C is a point which divides AB in a constant ratiotan o.. If AC &

CB subtend equal angles at P, prove that the equation of the locus of Pis x* + y* + 2ax sec2a. + a* = 0.

A circle is drawn with its centre on the line x + v = 2 to touch the line 4x — 3y + 4 = 0 and pass through

the point (0, 1). Find its equation.
A point moving around circle (x + 4)? + (v + 2)? = 25 with centre C broke away from it either at the point
A or point B on the circle and moved along a tangent to the circle passing through the point D (3. — 3).
Find the following.

@ Equation of the tangents at A and B.

(i) Coordinates of the points A and B.

(i)  Angle ADB and the maximum and minimum distances of the point D from the circle.

(iv)  Area of quadrilateral ADBC and the ADAB.

) Equation of the circle circumscribing the ADAB and also the intercepts made by this circle on the
coordinate axes.

Find the locus of the mid point of the chord of a circle x> + y> =4 such that the segment intercepted by
the chord on the curve x?—2x— 2y =0 subtends a right angle at the origin.

Find the equation of a line with gradient 1 such that the two circles x* + y* = 4 and
x? +y2 — 10x — 14y + 65 = 0 intercept equal length on it.

Consider a circle S with centre at the origin and radius 4. Four circles A, B, C and D each with radms
unity and centres (-3, 0), (-1, 0), (1, 0) and (3, 0) respectively are drawn. A chord PQ of the circle S
touches the circle B and passes through the centre of the circle C. If the length of this chord can be

expressed as .fx ,findx.

Consider a curve ax* + 2hxy + by = 1 and a point P not on the curve. Aline is drawn from the point P

intersects the curve at points Q & R. If the product PQ. PR is independent of the slope of the line, then
show that the curve is a circle.

The line 2x — 3y + 1 = O is tangent to a circle S = 0 at (1, 1). If the radius of the circleis .13 . Find the
equation of the circle S.

Find the equation of the circle which passes through the point (1, 1) & which touches the circle
x2+y'+4x—-6y—3=0 at the point (2. 3) onit.

Let a circle begivenby 2x(x —a) +v(2y —b) =0, (a= 0, b #0). Find the conditionon a& b ftwo

b
chords, each bisected by the x-axis. can be drawn to the circle from the point {(aei] :

Show that the equation of a straight line meeting the circle x* + v* = a’ in two points at equal distances

.
o

; PRI ; ., o
'd' from a point (x, , y,) on its circumference is xx; +yy, —a* + 7=0-



The radical axis of the circles x?+y?+ 2gx+ 2fy + c=0and 2x?+ 2y? + 3x + 8y + 2c = 0 touches
the circle x* +y*+ 2x — 2y + 1 = 0. Show that either g=3/4 or f=12.

Find the equation of the circle through the points of intersection of circles x2 +y2— 4x — 6y — 12=0
and x?+y?+6x+4y—12=0 & cutting the circle x2 + y?> — 2x — 4 =0 orthogonally.

The centre of the circle S =0 lie on the line 2x -2y +9=0 & S =0 cuts orthogonally the circle
x? + y2 = 4. Show that circle S = 0 passes through two fixed points & find their coordinates.

Find the equation of the circle whose radius is 3 and which touches the circle x? + y2 —4x — 6y — 12=0
nternally at the point (—1, — 1).

Show that the locus of the centres of a circle which cuts two given circles orthogonallyis a straight line
& hence deduce the locus of the centers of the circles which cut the circles x* + y* +4x — 6y +9=0 &
x? + y? — 5x + 4y + 2 = 0 orthogonally. Interpret the locus.

Avwvariable circle passes through the point A (a. b) & touches the x-axis; show that the locus of the other
end of the diameter through A is (x — a)* = 4by.

Consider a family of circles passing through two fixed pomnts A (3, 7) & B(6, 5). Show that the chords
in which the circle x*+v? —4x—6y—3 =0 cuts the members of the family are concurrent at a
point. Find the coordinates of this point.

Find the equation of circle passing through (1. 1) belonging to the system of co—axal circles that are
tangent at (2, 2) to the locus of the point of intersection of mutually perpendicular tangent to the circle
x2+y2=4.

Find the locus of the mid point of all chords of the circle x* + v — 2x — 2y =0 such that the pair of lines
joining (0, 0) & the point of intersection of the chords with the circles make equal angle with axis of x.

The circle C - x2 + v2 + kx + (1 + k)y — (k + 1) = 0 passes through the same two points for every real
mumber k. Find

1) the coordinates of these two points.

(ii) the minimum vahie of the radms of a circle C.

Show that the locus of the point the tangents from which to the circle x? + y? — a? = 0 include a constant
angle o is (x? + y? — 2a?)? tancl = 4a?(x? + v —a?).

A circle with center in the first quadrant is tangent to y=x + 10, y = x— 6, and the y-axis. Let (h. k) be
the center of the circle. If thevalue of(h+k)=a+ b%{; where ur’; is a surd, find the vale of a + b.

A circle is described to pass through the origin and to touch the lines x = 1, x + v = 2. Prove that the

radms of the circle is a root of the equation |j3 -2:2)8-2.t+2=0.

Find the condition such that the four points in which the circle x> + y* + ax + by + ¢ = 0 and
x* +y2+a'x +b'y+c' =0 are intercepted by the straight lines Ax + By + C =0 &
A'x + B'y + C' =0 respectively, lie on another circle.



A circle C is tangent to the x and v axis in the first quadrant at the points P and Q respectivelv. BC and
AD are parallel tangents to the circle with slope — 1. If the points A and B are on the y-axis while C and

D are on the x-axis and the area of the figure ABCD is 900 .2 sq. units then find the radius of the circle.

The circle x2 + y* —4x —4y + 4 =0 is inscribed in a triangle which has two of its sides along the
coordinate axes. The locus of the circumcentre of the triangleis x +y —xy+ K /x* +y* =0. FindK.

An isosceles right angled triangle whose sides are 1, 1, /2 lies entirely in the first quadrant with the
ends of the hypotenuse on the coordinate axes. If it slides prove that the locus of its centroid is
32

BGx-yP+(x-3y’= 5

Find the equation of a circle which touches the lines 7x2 — 18xy + 7y2 = 0 and the circle

x? + y2 — 8x — 8y = 0 and is contained in the given circle.

Let W, and W, denote the circles x2 + y2 + 10x — 24y — 87=0and x? +y? - 10x— 24y + 153 =0

respectively. Let m be the smallest possible value of 'a' for which the line y = ax contains the centre of a
p

circle that is externally tangent to W, and internally tangent to W, . Given that m= H where p and g are

relatively prime integers, find (p + g).

Find the equation of the circle which passes through the origin, meets the x-axis orthogonally & cuts the
circle x2 + y? = a? at an angle of 45°.

The ends A, B of afixed straight line of length ‘a” & ends A’ & B’ of another fixed straight line of length
‘b’ slide upon the axis of x & the axis of v (one end on axis of x & the other on axis of v). Find the locus
of the centre of the circle passing through A. B, A' & B".

The angle between a pair of tangents drawn from a point P to the circle

x? +y? + 4x — 6y + 9 sinct + 13cos?oL = 0 is 20.. The equation of the locus of the point P is

(A) x2+y2+4x—-6y+4=0 B) 2+y+4x—-6y—-9=0

C) x2+y*+4x—-6y—4=0 D) x2+y?+4x—-6y+9=0

Find the intervals of values of a for which the line y + x =0 bisects two chords drawn from a
1++2a 1-4/2

point[ ;’_“, ;raJtothecirdc;2x2+2)'2—(1+ﬂa)x—(1—ﬁa)}'=0.

(a) The chords of contact of the pair of tangents drawn from each point on the line 2x + v=4 to the
circle x* + y* = 1 pass through the point

®) Let Cbe any ccle withcentre (O,ﬁ}.Prmethaa:lhemosmvoramndpohlcanbeﬂlereonC.
(A rational point is a point both of whose co-ordinate are rational numbers).

The number of common tangents to the circle x2 +y? =4 & x?+y? —6x—8y=24 is :
(VY ®) 1 © 3 D) 4

C, & C, are two concentric circles, the radms of C, being twice that of C, . Froma pomt P on
C,. tangents PA & PB are drawn to C,. Prove that the centroid of the tnangle PAB lieson C,.



If two distinct chords, drawn from the point (p. q) on the circle x* + y? = px + qv
(where pq # q) are bisected by the x — axis, then:

) p*=¢’ ®) p* =8¢’ (©) p?* <8¢’ D) p*> 8¢’
Let T, . T, betwo tangents drawn from (— 2, 0) onto the circle C: x2 + 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. ) o

The triangle PQR is inscribed in the circle, x*+v* = 25.IfQ and R have co-ordinates (3, 4) &

(— 4, 3) respectively, then £ QPR is equal to -

:'t ) T T

@ 3 ® 3 © 3 o 5
Find the equation to the circle which is such that the length of the tangents to it from the pomnts (1, 0),
(2.0)and (3, 2) are 1, .f7. f7 respectively.

Find the point on the straight line, v = 2 x + 11 which is nearest to the circle,

16 (x2+y)+32x—-8y-50=0.

Let PQ and RS be tangents at the extremities of the diameter PR of a circle of radms r. IfPS and

RQ intersect at a point X on the circumference of the circle then 2r equals

PQ+RS 2PQ-RS PQ)’ +(RS)’
@ET ®-5— Opgers @2

A circle of radms 2 units rolls on the outerside of the circle, x* + y* + 4 x =0, touching it
externally. Find the locus of the centre of this outer circle. Also find the equations of the common
tangents of the two circles when the line joining the centres of the two circles makes on angle of
60° with x-axis.
Let 2x? +v? — 3xv = 0 be the equation of a pair of tangents drawn from the origin'O' toa cicle
of radius 3 with centre in the first quadrant If A & one of the points of contact. find the length of OA.
Tangents TP and TQ are drawn from a point T to the circle x2 + v* = a*. If the point T lies on the
line px + qv =1, find the locus of centre of the circumcircle of triangle TPQ.
If the tangent at the point P on the circle x> + y? + 6x + 6y = 2 meets the straight line
5x — 2y + 6 =0 at a point Q on the y-axis, then the length of PQ is
(A4 ®2.f ©5 M35
Ifa > 2b > 0 then the positive value of m for which y=mx—-b./1 +m" is a common tangent to
x2+y’=bland(x—a) +y? =blis
2b fa? —4b? 2b b
O o 60— O ® 55
The radms of the circle, having centre at (2, 1), whose one of the chord is a diameter of the circle
x2+y?-2x—6y+6=0
A1 ®)2 ©3 ®) 3




A circle is given by x* + (y — 1)? = 1, another circle C touches it externally and also the x-axis, then the
locus of its centre is

A {xy:x*=4y} v {xy):y=<0}

® {xy):xX+-1DP=4u{xy:y<0}

O {x.y:x*=y} v{0.y):y< 0}

D) {x.y):x* =4y} U {(0,y): y< 0}

The length of the tangent dr'z-lhwn from any point on the circle x2+y? + 2gx + 2fy + p = 0 to the circle
X+y?+20x+2fy+q =0 is:

(A%) Ja-p (B) yp-q (C) Jfa+p (D) none

Equation of the circle cutting orthogonally the three circles x2+ y2—-2x+ 3y -7 =0,
X2+y2+5x-5y+9=0and x2+yZ2+7x-9y+29=0is

(A*) x2+y2—-16x—-18y—-4=0 B)x2+y2-7x+11y+6=0
(C)x2+y2+2x-8y+9=0 (D) none of these

The circumference of the circle x2 + y2—2x + 8y —q = 0 is bisected by the circle
X2+ y2+ 4x+ 12y + p = 0, then p + g is equal to:

(A) 25 (B) 100 (CH10 (D) 48

The chords of contact of the pair of tangents drawn from each point on the line 2x + y = 4 to the circle
»2 + y2 = 1 pass through the point

11
(A) (1. 2) (B%) (—- —} (C)(2 4) (D) none
\2 4
Find the equation to the circle which touches the axis of x at a distance 3 from the origin and intercepts
a distance 6 on the axis of y

Tangents are drawn from the point (h, k) to the circle x* + y* = a? ; prove that the area of the triangle
a(h2 +k2 xr 32}3.12

h* +k*
Find the equations to the common tangents of the circles x2 + y?— 2x — 6y + 9 = 0 and
xX+y?+6x-2y+1=0

formed by them and the straight line joining their points of contact is

IF 1) IF 1 'f’ 13 'F 1}

fla—| b.—| c.=l&ld.<]| arefour distinct points on acircle ofradius 4 units then, abcd is equal
L aj'C b e "d)

to:

(A) 4 (B) 16 (€91 (D) none

From the point A(0: 3)on the circle x* +4x +(y -3)*= 0 a chord AB is drawn & extended to a point M
such that AM = 2 AB_The equation ofthe locus of M is:

(A)x*+8x+y*=10 B*)x*+8x+(y-3)*=10

(C)(x=3)2+8x+y*=0 (D)x*+8Bx+8y*=10



Two thin rods AB & CD of lengths 2a & 2b move along OX & OY respectively, when ‘O’ is the origin. The
equation of the locus of the centre of the circle passing through the extremities of the two rods is:

(A)x*+ y*=a*+b? B*) x*-y*=a*-b* (C)x*+y*=a*-b* D)x*-y*=a%*+ b*

Let x & y be the real numbers satisfyingthe equation x2-4x+ y?+ 3 =0_If the maximum and minimum
values of xZ + yZ are M & m respectively, then the numerical value of M = m is:

(A) 2 (B*) 8 (C) 15 (D) none of these

The area of the triangle formed by the tangents from the point (4- 3) to the circle x*+ y* =9 and the line
joining their point of contact is:

192
(A") 5 (B) 192 (C) 25 (D) 250

A point A(2, 1) is outside the circle x®+ y* + 2gx + 2fy+ ¢ = 0 & AP, AQ are tangents to the circle. The
equation of the circle circumscribing the triangle APQ is:

(A (x+g) (x-2)+(y+f(y-1)=0 B)(x+g) (x-2)-(y+H) (y-1) =0
(C)(x-g)(x+2) + (y-f)(y+1)=0 (D) none

The locus of the mid points of the chords of the circle x* +y® + 4x -6y — 12 = O which subtend an angle

of % radians at its circumference is:
(A) (x-2)2+ (y +3)*=6.25 (B*) (x +2P +(y-3)*=6.25
(C)(x+ 2P+ (y-32=18.75 D)(x+2)2+ (y + 3 =18.75

If the circle C,: x*+ y* = 16 intersects anothercircle C, ofradius 5 in such a manner that the common
chord is of maximum length and has a slope equal to 3/4, then the co-ordinates ofthe centre of C, are:

(.9 12 L 12) (12 9 (.12 _9
|+ + = al+i3 = |+ = +2 l#==Fx=Z
@ ‘\‘5“5} e (s3]  © ‘\‘5“5} © ‘Cs‘*s]

If from any point P on the circle x? + y? + 2gx + 2fy + ¢ = 0, tangents are drawn to the circle
x*+y*+ 2gx + 2fy + c sin®o + (g*+ ) cos®« = 0: then the angle between the tangents is:
(A) (B*) 2« (C) % (D) none

If the length of a commaon internal tangent to two circles is 7, and that of a common external tangent is
11, then the product of the radii of the two circles is:

(A) 36 (B) 9 (C*) 18 D) 4

Through a fixed point (h, k) secants are drawn to the circle x2 + yZ= rZ. Show that the locus of the
midpoints of the portions of the secants intercepted by the circle is X2 + y?=h x+ k y.
Find the equation of a circle passing through the origin if the line pair, xy — 3x + 2y —6 =0 is orthogonal
to it. If this circle is orthogonal to the circle x? + y? — kx + 2ky — 8=0 then find the value of k.
Find the equation of the circle which cuts each of the circles, x*+ y* =4 x*+ y* -bx -8y +10=10
& x* +y*+ 2x -4y - 2 = 0 at the extremities of a diameter.
Find the values of a for which the point (2a, a + 1) is an interior point of the larger segment of the circle
%2+ y2 - 2x - 2y — 8 = 0 made by the chord whose equationisx -y +1=0



Column - 1| Column -l

(A) MNumber of values of a for which the common chord (p) 4
of the circles x* + y? = 8 and (x — af + y* = 8 subtends
a right angle at the origin is

(B) A chord of the circle (x = 1F +y? =4 lies along the (q) 2

line y = 22.f3 (x — 1). The length of the chord is equal to

(C) The number of circles touching all the three lines (r) 0
Ix+Ty=2 21x+49y =5and Ix + 21y = 0 are

(D) If radii of the smallest and largest circle passing through (s) 1
the point W3, 2 | and touching the circle

x2+y?—2 2 y—2=0arer, and r, respectively, then
the mean of r, and r, is

Ans. (A)-(qg). (B) = (p). (C)=(n). (D) > (s)
Column - | Column - 1l
(A) Number of common tangents of the circles (p) 1

X¥+y'-2x=0and x*+y*+6x-6y+2=0is

(B) Number of indirect common tangents of the circles (q) 2
X4y —A4x-10y+4=0&x*+y? - bx-12y -55=0s

(C) Number of common tangents of the circles x* + y?* = 2x -4y =0 (r) 3
&x*+y'-8By-4=0is

(D) Number of direct common tangents of the circles (s) 0
W¥H+y+2x-8y+13=0& ¥+ y?-6x-2y+6=0is

Ans.  (A) = (r). (B) - (s). (C) = (p). (D) = (a)
STATEMENT-1 :If three circles which are such that their centres are non-collinear, then exactly one circle

exists which cuts the three circles orthogonally.
STATEMENT-2 : Radical axis for two intersecting circles is the common chord.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B*) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

STATEMENT - 1: If a line L = 0is tangent to the circle S = 0, then it will also be a tangent
to the circle S+ 2L = 0.
STATEMENT - 2 : If a line touches a circle, then perpendicular distance of the line from the

centre of the circle is equal to the radius of the circle.
(A*) Statement-1 is True, Statement-2 is True; Statement-2 is a cormect explanation for Statement-1.



For each natural number k, let C_denote the circle with radius k centimetres and centre at the origin
On the circle C, a-particle moves k centrimetres 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 =

A circle passes through three points A, B and C with the line segment. AC as its diameter. A line

passing through A intersects the chord BC at a point D inside the circle. If angle DAB and CAB are

o and p respectively and the distance between the point A and the mid point of the line segment DC
xd?cos® o

cos’a+cos? p+2cosacospcos(p-o)

is d, prove that the area of the circle is

A circle having centre at C is made to pass through the point P(1, 2), touching the straight lines
7x—y=5and x+y+ 13 =0 at A and B respectively, then

(A) area of quadrilateral ACBP is 100 sq. units  (B) radius of smaller circle is J50
(C) area of quadrilateral ACBP is 200 sq. units (D) radius of smaller circle is 10

Given pair of lines 2 + 5xy+2y2+4x+5y+a=0and lineL=bx+y+5=0

Column - | Column - Il
(A) If there exist 4 circles which touch pair of lines and the line L 1
simultaneously then the value of b can be (P) P
(B) If there exist 2 circles which touch pair of lines and the line L | (q) 2
simultaneously then the value of b can be
() If there exist no circle which touches pair of lines and the line L | (r) 5
simultaneously then the value of b can be
(D) If there exist infinite circles which touch pair of lines and the line | (s) 4
L simultaneously then the value of b can not be
(t) 1

Read the following write up carefully and answer the following questions:

Tangents are drawn to the parabola y* = 4x from the point P(6, 5) to touch the parabola at Qand R. C, is
a circle which touches the parabola at Q and C; is a circle which touches the parabola at R. Both the
circles C, and C; pass through the focus of the parabola.

16. Area of the APQR equals

(A) 172 (B)1
(C)2 (D) 1/4

1 Radius of the circle Cs is
(A) 5v5 (B) 5410
(C) 104/2 (D) 4210

18. The common chord of the circles Cq and C; passes through the
(A) incentre (B) circumcentre

(C) centroid (D) orthocentre of the APQR



8 spheres of radius 1 unit is kept on a table with their centres at the vertices of a regular octagon
and each sphere touching its two neighbours. If a sphere is placed in the centre on the table
touching all of the 8 sphers, then its radius is

1 1
o
{A)Ji = V2
1

C) /2 D) 1+—
() (D) +J5

Let ellipse 4x* + 16y° = 64 and circle X’ + y* = ¥ have common tangent touching at A and B
respectively. Maximum length of AB can be

(A)4 (B)3
(C)2 (D)5

Let S, =x? —10x+ y2 +16 =0, and S, be the image of S; wrt the line x —y = 0 and S; be the
image of S; w.rt. y = 0. Let S’ is the circle which cut all three circles orthogonally and S” is the
circle of minimum radius which contain all three circles then

(A) equation of circle S’ is X* + y* = 16 (B) equation of circle S” is x* + y* = 64

(C) the radius of S’ is 4 (D) the radius of S"” is 8










Tangents are drawn to the concentric circles x + v = a® and x? + y? = b? at right angle to one another.
Show that the locus of their point of intersection is a 3™ concentric circle. Find its radius.




A circle S passes through the point (0, 1) and is orthogonal to the circles (x — 1)2 + y2 =16andx* + y2 =1.
Then

(A)radiusof Sis 8 (B)radius of Sis 7
(C) centre of S is (7. 1) (D) centre of S is (—8. 1)

The common tangents to the circle o+ y2 = 2 and the parabola _].i2 = 8x touch the circle at the points P. Q
and the parabola at the points R, S. Then the area of the quadrilateral PQRS is

(A)3 (B)6

9 (D) 15

If the normals of the parabola y* = 4x drawn at the end points of its latus rectum are tangents to the circle
(x— 3)2 +{y+ 2)2 =7, then the value of * is



The circle C; : X° + y’? = 3. with centre at O, intersects the parabola X’ = 2y at the point P in the first
quadrant. Let the tangent to the circle C; at P touches other two circles C; and C; at Ry and R;. respectively.

Suppose C, and C; have equal radii 24/3 and cenfres Q, and Qs. respectively. If Q; and Q; lie on the y-axis.
then

(A) Q=12 (B) R,R;=4/6
(C) area of the triangle OR;R; is 642 (D) area of the friangle PQ,Q; is NG
(A, B, C) )
*49 Let RS be the diameter of the circle x> + f =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 poinf(s) .

® (5% ® (33)

© [3-3) ® [+-3)
Sol. A, O)

Let P be the point on the parabola y* = 4x which is at the shortest distance from the center S of the circle
2 = E . a oam . .
X+ y2 —4x — 16y + 64 = 0. Let Q be the point on the circle dividing the line segment SP internally. Then

(A) SP=245
B) SQ:QP=(V5+1):2

(C) the x-intercept of the normal to the parabola at P is 6

1
(D) the slope of the tangent to the circle at Q is —

For how many values of p. the circle x> +y? + 2x + 4y — p = 0 and the coordinate axes have exactly three
common points ?

2

Columns 1, 2 and 3 confain conics. equations of tangents to the conics and points of contact, respectively.

Column 1 Column 2 Column 3
O x+y=a i my=m’x+a (a 2a)
(F) | P |
\m- m )
2 +ay?=a’ . 2 o '
(I x*+ay' =a RO () - @ ‘ ma___a \
\Vm? +1 ym?+1)
: =< 7 3 f 2 3
(III) y dax (111} Y=y + A fa"}”‘ ~-1 (R) ‘ —am ) 1 ‘
xfazml +1 \linlm2 +1)
T s . s 2
SRS (iv) y=mx+ am” +1 (S) ‘ il A -1 ‘
xfagm2 -1 xfarzm2 -1




y . ( i - .
The tangent to a suitable conic (Column 1) at ‘ \B.? | is found to be Bx+2 v =4, then which of the
\ L)

following options is the only CORRECT combination ?
[A] (D) (ii1) (R) [B] (IV) (iv) (S)
[C] V) (iid) (S) [D] (ID) (iv) (R)

If a tangent to a suitable conic (Column 1) is found to be y = x + 8 and its point of contact is (8. 16). then
which of the following options is the only CORRECT combination ?

[A] 0ID) () (P) [B] (TID) (ii) (Q)

[C] D (v) (R) [D] (D (i) (Q)

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

[A] (D) (i) (Q) [B] (IIT) (i) (P)

[C1M® P) [D] (@) (i1) (Q)

Let E1Ez and FiF> be the chords of S passing through the point Pg(1. 1) and parallel to the x-axis and the y-
axis. respectively. Let Gy G, be the chord of S passing through Py and having slope —1. Let the tangents to S
at E; and E, meet at Es, the tangents to S at F; and F, meet at F;, and the tangents to S at G; and G, meet at
G;. Then, the points E;. Fs3. and G; lie on the curve

(A) x+y=4 B) (x-4>+ (-4 =16
© G-HFy-4H=4 (D) xy=4
A

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

(A) (x+y)’ =3xy ) =Py
(©) xX+y =2xy (D) X +y =xy
D

"

Let T be the line passing through the points P(—2, 7) and Q(2. —5). Let F; be the set of all pairs of circles
(S1. S7) such that T is tangent to S, at P and tangent to S; at Q. and also such that S; and S, touch each other
at a point, say. M. Let E; be the set representing the locus of M as the pair (S;. S;) varies in Fy. Let the set
of all straight line segments joining a pair of distinct points of E; and passing through the point R(1. 1) be
F>. Let E; be the set of the mid-points of the line segments in the set F,. Then. which of the following
statement(s) is (are) TRUE ?

(A) The point (-2, 7) lies in E; (B) The point ‘ ; does NOT liein E,

A

L |

tu|UJ

(C) The point ‘ 7.1 : lies in E, (D) The point ‘ 0, does NOT lie in E;
\ & / \

B.D
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Consider two straight lines. each of which is tangent to both the circle K+ y2 e and the parabola y2 =4x.

Let these lines intersect at the point Q. Consider the ellipse whose center is at the origin O(0. 0) and whose
semi-major axis is OQ. If the length of the minor axis of this ellipse is V2 . then which of the following
statement(s) is (are) TRUE ?

. N | .
(A) For the ellipse, the eccentricity is — and the length of the latus rectum is 1

V2

2 TN .
(B) For the ellipse. the eccentricity is i and the length of the latus rectum is

Fa | =

1 X
andx=1is —=(m—2)

1
NG 442

. . . 1 e 1
(D) The area of the region bounded by the ellipse between the linesx = —= andx=11is —(n-2)

J2 16

(C) The area of the region bounded by the ellipse between the lines x =

A,C

In a non-right-angled triangle APQR. let p. q. r denote the lengths of the sides opposite to the angles at P.
Q. R respectively. The median from R meets the side PQ at S, the perpendicular from P meets the side QR

at E. and RS and PE intersecﬁ atQ. Ifp= 3, q = 1, and the radius of the circumcircle of the APQR equals
1. then which of the following options is/are correct?

Let the point B be the reflection of the point A(2. 3) with respect to line 8x — 6y — 23 =0. Let 'y and I'g be
circles of radii 2 and 1 with centres A and B respectively. Let T be a common tangent to the circles I'y and

I'g such that both the circles are on the same side of T. If C is the point of intersection of T and the line
passing through A and B. then the length of the line segment AC is

10.00



Answer the following by appropriately matching the lists based on the information given in the
paragraph

Let the circles C; : x° + y2 =9%and C;: (X— 3)2 +(y-— 4)2 = 16. intersect at the points X and Y. Suppose that
another circle Cs : (x —h)’ + (y—k)* =’ satisfies and following conditions:

(i) centre of C; is collinear with the centres of C; and C,

(ii) C;and C; both lie inside C3, and

(ili) C; touches C; at M and C; at N,

Let the line through X and Y intersect C3 at Z and W, and let a common tangent of C; and C; be a tangent
to the parabola X' = Say.

There are some expressions given in the List—I whose values are given in List—II below:

List-1I List —1II
(I) 2h+k (P) 6
Length of ZW
II R TR
(I Length of XY Q o
- Area of triangle MZN i 5
o Area of triaangle ZMW 5 7
: 21
dv) «a (S) S
(T) 2V6
10
# 5
Which of the following is the only CORRECT combination?
A (ID.(T) B. (ID.(Q
c. (I, (U) D. (I).(S)
Which of the following is the only INCORRECT combination?
A (IV).(S) B. (II). (R)
C. (V) () D. (D.(P)

: 2 5 . e
Let O be the centre of the circle x* + }; =r1°, where r > i Suppose PQ is a chord of this circle and the

equation of the line passing through P and Q is 2x + 4y = 5. If the cenfre of the circumcircle of the triangle
OPQ lies on the line x + 2y = 4, then the value of r is

2

Consider a triangle A whose two sides lie on the x-axis and the line x + y + 1 = 0. If the orthocentre of A is
(1, 1), then the equation of the circle passing through the vertices of the triangle A is

(A X +y —3x+y=0 B)X*+y +x+3y=0

©X+7+2y—1=0 D)X’ +y +x+y=0

B



Consider the region R= {(x. y) e RxR:x>0and y° <4 —x}. Let F be the family of all circles that are
contained in R and have centers on the x-axis. Let C be the circle that has largest radius among the circles
in F. Let (0, B) be a point where the circle C meets the curve y! =4-x.

The radius of the circle C is
1.5
The value of o is

2

Let M= {(x.y) € RxR:xX +y =r’}. where r > 0. Consider the geometric progression

1

By = = 123 . Let Sg = 0 and for n = 1. let S, denote the sum of the first n terms of this
o

progression. For n = 1, let C; denote the circle with center (S, _ . 0) and radius a,, and D, denote the circle
with center (S, _1. S,-1) and radius a,.

1
Consider M with r = m Let k be the number of all those circles C, that are inside M. Let 1 be the

maximum possible number of circles among these k circles such that no two circles intersect. Then
(A)k+21=22 (B) 2k +1=26 (C) 2k +31=34 (D) 3k+21=40

D

| WY

Consider M with r =
7198

. The number of all those circles D, that are inside M is
(A) 198 (B) 199 (C) 200 (D) 201

i

Let ABC be the triangle with AB =1, AC =3 and £BAC =—. If a circle of radius 7 > 0 touches the sides

[ -]

AB. AC and also touches internally the Circumcircle of the triangle ABC. then the value of r is

Let G be a circle of radius R = 0. Let G1. Go. ..., Gy be n circles of equal radius r > 0. Suppose each of then
circles Gy, Ga. ..., Gy touches the circle G externally. Also. fori=1. 2, ..., n— 1, the circle G; touches Gj:1
externally, and G, touches Gy externally. Then. which of the following statements is/are TRUE?

(A) Ifn=4. then (v2-1)r<R (B) Ifn=5.thenr <R

(C) Ifn=8. then (\E—l)r <R (D) Ifn=12. then JE[JEH}r >R



A circle of radius 7 passes through the origin O and cuts the axes at 4 and B. If the locus of the foot of the
perpendicular from O to AB is

1 1
(Jc2 +y2)z(—2+ —2J = lrzg
x 0y

the value of A is

@t ®z2 @©4+ DS

It is given that two circles, both of which pass through the point (0, 4) and (0, —a) and touch the line y = mx +c,
will intersect orthogonally if ¢? = a*(A + m”). The value of A is

(A)1 (B)2 (©)3 (D) 4 (E) None of these
Prove that the locus of the centres of the circles cutting two given circles orthogonally is their radical axis.

Let 5 be the sum of this (decreasing) infinite sequence of shaded areas:

The value of [S] (the greatest integer part of S) is
Ao ®1 @©z2 @3
Three circles with radii %, 7,/ (where r, <1, <1,)touch each other externally. If they have a common
tangent, the value of JE i \/z is
T b S
@1 ®Y2  ©2 22

LetL :2x43y+ p-3=0and L, :2x+3y+ p+3=0be two lines and peZ. LetC:x* +y* +6x+
10y +30=0. If it is given that at least one of the lines I, , L, is a chord of C, the probability that both
are chords of C'is

2 3 4 3
(A) = (B) = (©) T (D) i (E) None of these

Consider a family of circles passing through the intersection point of the lines B3 (y=-D=x-1
and y—1= 3 (x=1) and having its centre on the acute angle bisector of the given lines.

(a) Show that the common chords of each member of the family and the circle x* + y* +4x -6y +5=0
are concurrent.

(b) If the point of concurrency is (a, b), the value of a + b is
@o ®1 ©z2 O3



Consider two fixed circles x* + y* + 4 |x| 43 =0. A triangle ABC is initially located so that its vertices
have the following positions:

{A =(0,2), B=(2,243+2),C=(-2,23 +2)}

It starts translating downwards perpendicular to the x-axis, and stops when its edges hit the circles (4B
at the point P, and AC at P,). The ratio in which P, divides AB is

_ 4-3 1443 2503
(A) % (B) T"F (©) :f;ir (D) :,;r (E) None of these

Consider the straight line x + y = 0 and the circle x* + y* - 2x + 3 =0. At £ =0, the line starts rotating
anti-clockwise about the origin with angular speed ®. The circle too starts moving (anti-clockwise) such
that the locus of its center is a circle of radius 1 centered at the origin. The angular speed of the circle’s
center is 2. Find the equation of the line and the circle at the instant when they first meet after 1= 0.

— Tl;.ngents are drawn from the point (h, k) to the circle
T 'é-y =a”; prove that the avea of the triangle formed by them
and the straight line joining their points of contact is

a (h? 4 k"-—e:a,’)l 4

oy
Find the locus of the middle points of chords of the circle
2%+ y*=a? which pass through the fixed point (h, k).

~ Find the locus of the middle points of chords of the circle
z?+y?=a? which subtend a right angle at the point (¢, 0).

Whatever be the value of a, ¢ it
section of the straight lines o prove that the loous of the inter

o ot zcosa+tysina=a and zsina-ycosa=>
is a circle.

From a point P on a circle perpendiculars PAf and PN are
drawn to two radii of the circle which are not at right angles ; find
the locus of the middle point of MN,

Shew that the locus of a point, which is such that the

tangents from it to two gi ic ci
i ] given concentric circles i
radii, is a concentric circle, the square of w es are inversely as the

h0 - -
sum of the squares of the radii of the given ciizlzaa.d p S g

Prove that s common tangent to two circles of a coaxy
system subtends a right angle at either limiting point of the system.



Prove that the circle of similitude of the g circles
22 +y?-2ke +3=0 and 2 +y3 -2k, 3_¢
: Jocus of the points at which the twa circles subten,
::nglet}h fﬁ the coaxal cirele d the same

kk' 4+ 8
S i o =
a?+y?-2 e z+8=0,

i i nally th
Find the equation to the circle cuiting orthogo e
three circles

Apgi=al, (z-cp+yi=al, and +(y-dP=c

1M ilha

Three concentric circles of which the biggest is x> + y 2 = 1, have their radii in A.P If the line

Y =x+1 cuts all the circles in real and distinct points. The interval in which the common
difference of the A.P will lie is:

(a) [0,%] (b) [0,—2—3;_2?} (c) [0"2‘4—&} (d) none

A circle of radius unity is centred at origin. Two particles start moving at the same time from the
point (1, 0) and move around the circle in opposite direction. One of the particle moves counter
clockwise with constant speed v and the other moves clockwise with constant speed 3v, After

leaving (1, 0), the two particles meet first at a point B and continue until they meet next at point
Q. The coordinates of the point Q are:

a) (1,0 (b) (0,1)
(©) (0,-1) (d) (-1,0)

~—s - ey
If a=max{(x+2)*+(y-3)% and b=min{(x+2)*+(y -3)%} where xy satisfyin
-1‘21‘]2"?‘8)(‘—10_}"—40:0,'[]]@11:

(a) a+b=18 () a+b=178 © a-b=4,2 (d) a-b=72%72

The locus of points of intersection of the tangents to x? 4 y2 =a? at the extremeties of a chord
of circle x? + y% =a? which touches the circle x2 + y? —2ax =0 is/are :

(@) y2=a(a—2x) ®) x%=a(a-2y)

(©) x2+y2:(x_a)2 d x*+y2=(y-a)?



~ s muwIuvil IVOS. T 10 3
Let each of the circles,

S; = x2 ty?+dy-1=9q
Sy=x?+y?—4x—4y_37.¢
touches the other two. Let B, P,, P, be the points of ¢

stx2+yz+6x+y+3:Q

respectively and C,, C,, C, be the centres of S, S;I.lst:?e‘:;it?:e{:;b g, 5 andg,
The co-ordinates of B, are :
(a) (2,-1) (b) (2,1) (© (-2,1) @ (-2,-y)
The ratio w is equal to :

area (AC,C,C,)

(@ 3:2 {b) 2:5 (c) 5:3 (d) 2:3
P and P; are image of each other with respect to line :
@ y=x+1 ) y=-x (© y=x d) y=—xyy

Let A(3,7) and B(6, 5) are two points, C : 2 +y%—4x-6y -3 = 0is a cirde.

and B are concurrent at :

2
@ (2,3) (b) [2, 539] © [3, —;-J @ @32
- Equation of the member of the family of circles $ that bisects the circumference of C is -
(a) x2+y2~5x—1=0 (b) x2+y2—5x+6y~1=0
(c) x2+y2—5x—6y—1=0 (d) x2+y2+5x—6y-1=0

If O is the origin and P is the center of C, then absolute value of difference of the squares of the
lengths of the tangents from A and Bto the circle C is equal to :

(a) (AB)? (b) (0P)2 © [(AP)?-(BP)Y (d) (AP)?+ (BP)?



: : -
Let Ly, L; and Ly be the lengths of tangents drawn from a point P to the circles x* + y* =4,
x*+y? -4x=0and x2 + y?% -4y = Orespectively. If L}/ =12 L% + 16 then the locus of P are
the curves, C, (a straight line) and C, (a circle).

Circum centre of the triangle formed by C; and two other lines which are at angle of 45° withC,
and tangent toC, is :

@ 1,1 ®) (0,0 © (-L-D) @ @ 231 b,
If S;,S, and S, are three circles congruent to C, and touch bf)thlcl and gﬁ;lztsc;n ea
triangle formed by joining centres of the circles S;, S and S3 is (in squar

d) 16
(@) 2 (b) 4 ()8 :
e R e NI T T

(A) | A ray of light coming from the point (1, 2) is reflected at (P) ( 13 D'J
a point A on the x-axis then passes through the point \ 5
(5, 3). The coordinates of the point A are :

(B) | The equation of three sides of triangle ABC arex + y =3, (Q) (4-1)
X-y =5 and 3x+y =4 Considering the sides as
diameter, three circles S1, Sy, S3 are drawn whosel
radical centre is at :

(C) If the stralght line x -2y +1=0 intersects the circle R) (=25, 50)
x% +y? =25at the points P and Q, then the coorclmate

| of the point of intersection of tangents drawn at P and Q
| to the circle is .

(D) | The equation of three sides of a triangle are (S) [=12 1]
4x+3y+9=0,2x+3=0and 3y -4=0. The circum| L 86
centre of the triangle is : : .

P lse il v lolmiiaton o coianl O G

l-mgems are drawn to circle x2'+ y2 =1 4 its intersection points (distinct) with

the
%4 y2 4 (A=3)x+ (2A+ 2)y + 2 = 0. The locus of intersection of tangents is g gt “hek
then the slope of that btralght line is, raight ling,
Tha cadio1 __ -~ Sl e 5 I
e 2
LetS = {(x, y) lx, Y €R, x +y —10x +16 = 0} . The largest value of—canbe putin the forp

;where m, n are relatively prime natural numbers, then m? 4+ 2 —



Three circles with radii 3 cm, 4 cm and 5 cm
touch each other externally. If A is the point of
intersection of tangents to these circles at their points of
contact, then the distance of A from the points of contact is

(a) 3 (b) 2
©) 5 d) e
Ans. (¢)

origin from the points A and B
of the circle is

(@) m(m + n) M) m+n

(¢) n(m + n) (d) (1/2)(m + n).
Ans. (b)

i If O is the origin and OP, OQ are distinct
tangents to the circle x* + y* + 2gx + 2fy + ¢ = 0, the
circumcentre of the triangle OPQ is

(a) (— 8> "f) (b) (gs f)

) (f, -2 (d) none of these.
Ans. (d)



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

points A and B. The equation of the circumcircle of the
triangle in PAB is

@) > +y +4x -6y +19=0

(b) x* +y> —4x — 10y + 19 = 0

(C) x2+y2-2x+6y—29=0
y

d) x* +y* —6x -4y + 19 = 0
Ans. (b)

C, and C, are circles of unit radius with
centres at (0, 0) and (1, 0) respectively. C, is a circle of
unit radius, passes through the centres of the circles C,
and C, and have its centre above x-axis. Equation of the

common tangent to C; and C, which does not pass
through C, is

@ x-Y3y+2=0

b V3x-y+2=0

) V3x-y-2=0

d x+V/3y+2=0
Ans. (b) '



A circle C, of radius b touches the circle
- N ey : L
X"+ y"=a" externally and has its centre on the positive x-

axis; another circle C, of radius ¢ touches the circle C,

externally and has its centre on the positive x-axis. Given

a < b < c, then the three circles have a common tangent if
a, b, ¢ are in

(a) A.P. (b) G.P.
(c) H.P. (d) none of these
Ans. (b)

A and B are two points on the x-axis and
y-axis respectively., Two circles are drawn passing
through the origin and having centre at A and B.

(a) Equation of the common chord is ax — by = (0

(b) mid-point of the common chord is

ab* a*h
a* +8% o +b

(c) AB bisects the common chord.
(d) AB is perpendicular to the common chord.

Ans. (a), (b), (c), (d)
Equation of the straight line which meets
the circle x* + y* = a® at points which are at a distance d
from a point A(a, /) on the circle is
(a) 2ax + 28y = 2a* — d*(b) 2ax - 2fy = 2a° + d
(€) 2ax + 20y = 2d* + d*(d) 2ax+ 2Py +2a" = d’
Ans. (a), (d)




P(a, 5a) and Q(4a, a) are two points. Two circles are
drawn through these points touching the axis of y.

1 Centre of these circles are at

205a 29a

a a, d b ’
(a) (a, a) (b) ( TR )

S5a 29a

_a3 d 3 e
(c) (2 aj (d) ( a 3 )

2 Angle of intersection of these circles is

(a) tan”! (4/3) (b) tan™' (40/9)
(c) tan™' (84/187) (d) none of these

3 If C,, C, are the centres of these circles
then area of A OC, C,, where O is the origin, is
(a) @’ (b) 5a°
(c) 104° (d) 20a?



A circle C of radius 1 is inscribed in an equilat.cral
triangle PQR. The points of contact of C with the sides
PQ. OR, RP are D, E, F respectively. The line PQ is given

by the equation /3 x + y — 6 = 0 and the point D is

(3+/3/2, 3/2). Further it is given that the origin and the
centre of C are on the same side of PQ.

The equation of circle C is
@ &-23)7+0 -1 =1
M x=2P+@+ 122 =1
© -+ +1)P=1
@ @-v3) +p-1)7=1
Points E and F are given by

(a) (V312, 312), (3, 0)
(b) (372, 112), (3, 0)
© (312, 312), (312, 112)
@) (312, V3/2), (372, 112)

Equations of the sides OR, RP are
@ y=@3)x+1,y=(2HB)x-1
(b) y = (1/\3)x, y = 0

© y=(3x+ 1, y=(- 32)x-1

d) y=3x,y=0

A triangle has two of its sides along the
axes, its third side touches the circle ¥ + y;l ~ 2ax - 2ay +
a’ = 0. If the locus of the circumcentre of the triangle
passes through the point (38, — 37) then a” — 2a is equal to



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 segment joining the
centres of C; and C, and C be a circle touching C,; and C,
externally. If a common tangent to C,| and C passing

through P is also a common tangent to C, and C,, then
the radius of the circle C is

(a) The radical axis of two (p) Subtends a right

circles angle at a point of
intersection.
(b) The common tangent to (q) is perpendicular to the
two intersecting circles line joining the centres.

of equal rad
(c) The common chord of  (r) is parallel to the line

two intersecting circles joining the centres.
(d) The line joining the (s) 1s bisected by the line
centres of two circles joining the centres.

intersecting orthogonally.

Statement-1: From a point P on the
circle with centre O, the chord PA = 8 cm is drawn. The
radius of the circle is 24 cm. Let PB be drawn parallel to
OA. Suppose BO extended meet PA extended at M. The
length of MA is 9 cm.

Statement-2: OA is a radius of a circle with centre at O.
R'is a point on OA through which a chord CD
perpendicular to OA is drawn. Let a chord through A
meet the chord CD at M and the circle at B. Also OS is
perpendicular from O on chord AB. The radius of the



Bl d AM/MB =
circle is 18 cm. R is the mid point of AO an
1/72. The length of OS is 9 cm.

Lines 5x + 12y - 10=0and 5x - 12y —40 =0
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 in-
tercepts of length 8 on these lines.

If a circle passes through the point (a, b) and cuts
the circle x* + y* = K orthogonally, then the equa-
tion of the locus of its centre 18
(a) 2ax+2by—-(a +b2+k2)_0
(b) 2ax+2bv—-(a —b2+k2 2
©) x2 +y ~ 3ax - 4by + (d’ ity )=0
d) x* + y* 2ax-—3by+(a b* + k) =0
If two circles (x — l) +(y-—3) = rlandxz+); -
8x + 2y + 8 = 0 intersect in two distinct points,
then
(a) 2<r<8 (b) r <2
(c) r=2 d) r>2
Find the intervals of values of @ for which the line
y + x = 0 bisects two chords drawn from a point

[1+\/§a l—ﬁa
3 . 3
26 +2y =1+ V2a)x— (1 - \2a)y=0

] to the circle.



Let ABCD be a quadrilateral with area K, with side
AB parallel to the side CD and AB = 2CD. Let AD
be perpendicular to AB and CD. If a circle is
drawn inside the quadrilateral ABCD touching all
the sides, then its radius is

(a) 3 (b) 2
(c) 3/2 (d) 1

Tangents are drawn from the point (17, 7) to the
circle x> + y2 = 169.

Statement-1: The tangents are mutually perpen-
dicular.

Because

Statement-2: The locus of the point from which
mutually perpendicular tangents can be drawn to
the given circle is X +y* = 338.

A ol : i

tria(:r?-lepc of radms. 1 is inscribed in an equilateral

i é ; OR. The points of contact of C with the sides
» OR, RP are D, E, F respectively. The line PQ is given

b)’\;_he equation /3x + y — 6 = 0 and the point D is
(3 3/ 2, 3/2). Further it is given that the origin and the

centre C are on the same side PQ.
The equation of circle C is

(@) (x- 232+ (y- 1> =1
b) (x — 243) + (¥ + 112)® =il



© -t “"‘= !
(d) (x - «.ﬁ}: +(v= 1Y =1
 Points E and F are given by
8) 3/2.32) (V3. 0
& (372, 12, (3.0
© (V3/2. ¥, (J3/2. 1)
@ Gn. A/, (320
. Equations of the sides OR, RP are
@ v=\r+lLy=(- 2/ B3ix =1

M y= (/3 y=0
(€) v= {J:‘i-/;?.] i+ lLy=(~ ﬁ/l).t - |

@ y=Vixny=0

The length of the chord of contact of the point P(x,.y,) w.rt to the circle § = 0 is 27 | i o
AR +r

S=0is a circle i i :
s a circle in standard form. with centre C and radius r. If P(x,, y,) is a point then the area of the
r(S“)j”2

triangle formed by pair of tangents from P and chord of contact of P is ®
TS+t

l = = 3 .
f d is the distance between centres of two circles whose radii are r, and r, then length of direc

common tangent of two circles is /d? -(ri-n )2 and length of transverse common tangent of twq

circles is \/aﬂ - )2

n‘l - . " . s H
€ number of lattice points that are interior to the circle x? + y> = 25 is

a) 81 b) 69 c) 12 d) 70
The set of values of ‘¢’ so that y = lxl+c and x2 + y? - 8Ixl — 9 = 0 have no solution is
) (—=,=3)U(3,) b) (-3, 3)



o ; o) and
A circle with centre at the origin and radius equal to ‘a’ meets the axis of X at A and B. P( ') e
Q(B) are two points on this circle so that o — = 2y where ¥ is a constant. The locus of the poin
intersection of AP and BQ is

a) x? - y2 - 2ay tany = a? b) 22 + y? — 2ay tan’y = a?
¢) 2% +y% + 2ay tan Y = a2 d) x2 - y? + 2ay tan’y = a?

2 — | at the points B and C.

A variable straight line through A(-1, 1) is drawn to cut the circle x2+y
Column - I. Let d be the

A point ‘P’ is chosen on the line ABC satisfying the condition given the
minimum distance of the origin from the locus of P given in the Column - 11

COLUMN -1 COLUMN - 1I
A) AB, AP, ACare in AP p) 0
B) AB, AP, AC are in G.P 9 }/ﬁ
C) AB, AP, AC are in H.P N J2
AP ' '
D) AB, =, ACare in AP 8) J2 -1
sin A

=2 . Then Locus of C 1is

The Base of a triangle AB = 6 the third vertex € moves such that sk B
circle then its radius is

A ray of light incident at the point (-2,-1) gets reflected from the tangents at (0, —1) to the circle
¥+ =1 The reflected ray touches the circle, the equation of the line along which the incident ray
moved is

a)dx-3y+11=0 bdx+3y+11m0 c)3x+4y+11=0  d) None of these

If C, and C, are the two concentric circles with radii r, and i <r
any point of C, to C; meets again C, at the ends of its (hameter then
a)rzﬂzrl_ b)rz-fn c) rz <2’] d)f'2=3rl

ry). 1If the tangents drawn from



A circle C of radius 1 Is inscribed In an equilateral triangle PQR. The polnts of contact of C with
the sides PQ, OR, RP are D, E, F, respectively, The line PQ is glven by the equation Jax+ y=6=0

33 3
and the point D It [T‘i] Further it ls given that the orlgin and f@i@#tre C are on the same
side of the line PQ

_ The equation of circle C is
2

8) (x=243) +(y=D?al b) (r‘,-ﬂin’v[w%] o
0) (x=3) +(y+1) 1 d) (x=4/3)2 +(y=1)? =1
. Equation of the sides OR, RP are
2 v D34 1
a) y=—ﬁx+l,y—~—\/—§*x | b) yuﬁx'yaao
3 e
c) y=-‘é——x+1.y=-7x-1 d) y=43x,y=0

.. Points E and F are given by

o [23)(59) o (35659

REREA] RERY ERVERAIEEN
922){ 22 £13v 122
Two circles of radii r; & r, (v, > r,) touch each other externally then the radius of the circle which

touches both of them externally & also their direct common tangent is

nn e #
/(:Er, +:2rz ¥ ®) Jnr c) “L.:?‘ d)yr, =1,

If C, C,, C, be the circles of radii 5, 3, 2 respectively. If C, & C, touch externally & they touch internally
with C. The radius of circle C, which touches externally with C, & C, and internally with C is

/ 30
a) 19 ; b) 1
¢)3 d) Can not be determined
A square OABC is formed by line pairs xy =0 and xy + 1 = x + y where ‘O’ is the origin . A Cirg,

With centre €, inside the square is drawn to touch the line pair xy = 0 and another circle with centy

C?: and radius twice that of C, is drawn to touch the circle C, and other line pair. The radius of rh;
circle with centre C; is

V2 22 2 V2+1

a) b a N

Bz ) 32 +D) ) 32+ ) 32



beys Koo, C, are circles of radij 5, 3, 2 respectively. C, and C, touch each other externally and C

internally. The radius of circles C, which touches C interally and C,, C, externally is .........

B 20 35 30
D3 b) 5 )T d T

is the triz > f ) y
If POR is the triangle formed by the common tangents to the circles 12 +y2+6x= 0 and x2 + y* —2x= 0
then : ]
a) Centroid of APQR is (1, 0)

b) In-centre of is (1
¢) Circum-radius of is 2 units -

d) In radius.of is 1 ufiit

Two circles of radii a and b touching each other externally are inscribed 10 the ar

y=v1~x* and x - axis. If b = %' then 4a is equal to ........

From a point P outside of a circle with centre at O, tangent segments PA and PB are drawn. If
1 1 1

(AB) *‘“—(P A)? 16 then the length of the chord AB is

nnnnnnnnnnnn

Inside a semi-circle of radius 1 unit, two circles of radii r, and r, are drawn, each touching the
circumference and the diameter of the semi-circle also touches each other externally. Then
[max.(r; + r,)] where [x] denotes integral value nearest to x

--------------

If the line X + ¥ = n, ne N is chord of the circle x* + y* = 4 then

a) Sum of the squares of the length of the chord intercepts by the line on the circle s 22
b) No. of such chords of 4 ¢) No, of such chords of 2

d) None of these

, 0) = 0 hos tw,
J1x, y) = 0 be the equation of a circle, such mltﬂﬂ.y)hﬂﬂ“'m“mm

is x/3 Then logy,
distinct Real roots the angle betwoen the tangents drawn from ""'-ﬂ';'r:d“ from which i,
of P In the eircle s whose equation In g(x,y)mriey’=fir-dy+en0 Lot @

=0 then
tangents 10 g(x,y)s0 are porpendicular, AB s the chord of contact of @ Wb e

Equation of flx,y)=0 is

- 1_§x-Ay+4=0
8) K4yi-Sx-4y+5=0  b) 2?4y’ -Sx-4y-4=0 q) wayt-Sx-4y-5E0 g) AP

Arca of AQ AB is

Ia)%—’! -b); a% d’%

The length of X-ifitdfcept fpade by glxy) =0 is

e 280 b V84 o) 74 d) /78



Consider the relation 4P - Sm? + 6/ + 1 = 0 where /,me R then the line &x + my + 1 = 0 touchy
a fixed circle

. Centre and radius of the circle

8 (2,0), 3 b) (=3, 0), V3 o) (3, 05 § G, V3
. No. of tangents which can be drawn from the point (2, —3) are
a) 0 b) 1 e)2 d)lor2
. From a point P(2, -3) two tangents are drawn to the circle and A,B are points of contact then PA. P
a) 26 b) § e) 1§ d) 25
Five circle Cp Ca Cs Ceo Cs with radii »

1 P2 Py 7y, 1g Tespectively (r<r,<r, <r, < r5) be such that

C... touch each ot . g
s her exterually for'all { = 1,2.3,4 48l The:five-circien fuih. sasth of theitivo staright

lines L, and L, and "=2and ry =32 th

en r, is equal to
Q) l:‘ b) 17
0) = d) Depends upon , and r,

o circles with centres at A and B, touch at T. BD is the tangent at D and TC is a common tangent.
AT has length 3 and BT has length 2. The leneth of CD is

C,. C, are two circles of radii a, b(a < b) respectively touching both the coordinate axes qp,

v { ing are
their centres in the first quadrant. Then the true statements among the following

a) If C, and C, touch each other then %!34‘-2\5

b
b) If C, and C, are orthogonal then -;-24-«/3
b
¢) If C, and C, intersect the such a way that their common chord has méximum length then =

b a
d) If C, passes through centre of C, then =2 +2

§ o y oo 40 = 0.
Let . y be real variable satistying the x* + y* + h\_; Eio
Let a -:n?ft,\’/\,/(.'l';?)}m%(1' -?)'1) and b= ml’”(\/’f‘ v+2)7+(y=3) |, then b=73
' ¥ ' - d) ab =
Da+b=18 B aipudvy ¢) a-b=4v2



i parall.elogram ABCD with angle A = 60", the bisector of angle B is drawn which cuts the side
CD ata point E. A circle S, of radius ‘" is inscribed in the triangle ECB. Another circle °S,’ is
.inscribed in the trapezoid ABED. .

COLUMN - | . COLUMN - 11
A) The value of radius of §, is- kel # o PYQNAR
B) The value of distance between o q) J?s-.r the centres of S| and S, is

C) The value of the length of common tansant 1) /7,

of §, and §, is
D) The value of the length CE is s) %r

il =2 Let Sbet
; 2(+ > ) and B(2, 0) are two fixed points and P is 4 point such that PA — P6 =2 »
; Y = r~ then match the following

Column-I Column-I
a) If r = 2 then the number of points P satisfying P} 4

PA - PB =2 and lying on x? 4 y2 = )2 45
b) If r = 1 then the number of points P satisfying 9 4

PA - PB =2 and lying on x2 4 y2 = 2 j5
¢) For r = 2 the number of common tangents is n 0

1

d) For 2 = 5 the number of common tangents 5) 1
a) A-q;B-rc-5;d-p b)A-;B-s;c-p;d-q
€ A-s;B-p;c-q;d-p d A-p;B-s;c-r;d-p

If the circle C, touches x-axis and the line y= xtan0,8 eLo.l‘i] in first quadrant and cirlce C, touches

the ine y=xtan®, y-axis and circle C, in such a way that ratio of radius of C, to radius of C,is 2: i,
9 —b a+b+c) .
then value of tan-2-= Ja where a, b, c are relatively prime natural numbers thus '(1—1)

c
If the circles -V2+_!'2+2U.\‘+(.'_\‘+(J‘:U and _\'J-F-V\‘J—-3(1,\'-!-(1_\'—l=U intersect in two distinct p()illl'_‘\' P uﬂd Q
then the line Sx+by—a = 0 passes through P and Q for
1) exactly ofe value of ‘¢’ 2) no value of ‘a’
3) infinitely many valies of ‘¢’ 4) exactly two vilues of 'd’

I
" o i ; : S .S _p interse
If » and ' are the radii of the circles S = 0 and §'= 0 respectively then the circles —% 7 ), T
i

at an angle of

5 B
D 3 2) 3 _ )

o

i 4
4) 6



x__g_v,_ 1 =0. The

_' = : ’ i A rj—-b
The points A(2, 3) and B(-7. —12) are conjugate points w.r.t to the circle x“+)
centre of the circle passing through A and B and orthogonal to given circle is

5 9 1 2
1) (=5, -9) 2) (-9, -15) 3) “‘E'"EJ 4|32

the Gircumference of the circle 24y22g'x42fy+c =0

Nuirfire M yFrf e

e sides BC, CA, AB g
. h of the commoy

If the circle x2+2+2gx+2fv+c=0 bisects :
the length of the common chord of the circles 1s

D Wi

*+y? = a? and (x—c)® +y = b? are two intersecting circles. If a, b, ¢ are th ¢
AABC. If p,, p,, p, are the altitudes through A,B,C respectively then the 1en2
chord is

N 2, 2) 2p, 9) 2, 4) Py

The circles having radii 1, 2 3 touch each other externally. Then the radius of the circle which
the three circles orthogonally is

culs

3
Nl 21*2- 32 4)3

Let € = x4y 4 dx = 0 Is a given circle and a circle C, of radlus 2 units rolls on the outer side ‘;'f
the eircle ‘C” touching It externally, If the line Jolning the centres of € and €, makes an angle
with the x-axls, then that circle be C,

The locus of centre of the circle C,is

HaleyPede-12=0 h)x’+y‘—4~/§y+8-0
a4y ades 1220 datay-aiy-12=0
The equation of circle joining the centres € and C, as a diameter is
Waleyla2ea2yTya0 b) 42 4 32 = 2x = 2Byt
O 4y e 2a2Iy=0 ~ d) None of these

The equation of least circle containing both the circles Geafd'®, is
WalsyP-drs 1220 b) &2+ 92 - dg- 12 =

X2+ +2 By Neg AP a2 ly=12=0



Tungents PA and B are drawn to the dmlel (x=dP +(y= 5= Jh‘llll the point Ponlthe%
y = sinx where A, B lie on the cirele. consider the fumction y = /i) representing by the locus oy,
centre of the circumcentre of the triangle PAB, then answer the following questions.

Range of y = fix) is

a) [-2, 1] b)[ -1, 4] ¢) [0, 2] d) 12, 31
Period of y = flx) is

") 27 b) 3z o e
Which of the following is true

u) Ax) = 4 has real roots b) Ax) = | has real roots

¢) range of y = f1(x) is ["%"‘ 2, %4‘ 2] d) none

Let the orthocentre and centroid of a triangle be A(-3, 5)
and B(3, 3), respectively. If C is the circumcentre of this
triangle, then the radius of the circle having line
segment AC as diameter, is

@ b0 s @
The centre of the circle passing through the point (0, 1)
and touching the curve y=x%at (2,4) is

16 27 16 53
a)| —, — T
(@) ( 5 10) (b)( 7 10)
(c) (—E . ﬁJ (d) None of the above
5 10

The abscissae of the two points A and B are the roots of
the equation x* + 2ax — b® =0 and their ordinates are the
roots of the equation ¥ + 2py — g% = 0. Find the equation
and the radius of the circle with AB as diameter.

The straight line 2x — 3y =1 divide the circular region

%2 +{vg' <6 into two parts. If

S = 2§](2§)(1—1](11)} then the number of
a4 2’44 a)\84

point (8) in S lying inside the smaller part is ... .



Let S be the circle in the XY-plane defined by the equation
2 + y?’ =4,

(There are two questions based on above Paragraph, the
question given below is one of them)

Let E,E, and F\F, be the chords of S passing through

the point P, (1, 1) and parallel to the X-axis and the

Y -axis, respectively. Let G,G, be the chord of S passing

through F, and having slope —1. Let the tangents to S at

d E, meet at Ey, then tangents to S at I} and F,

eet at I, and the tangents to S at G, and G, meet at

GS. Then, the points E;, F; and G5 lie on the curve

@x+y=4

b) x-4*+ (y-4*=16

Dx-49)(@-49=4

(d) xy =4

Let P be a point on the circle S with both coordinates

being positive. Let the tangent to S at P intersect the

coordinate axes at the points M and N. Then, the

mid-point of the line segment MN must lie on the

curve

(a) (x + y)* = 3xy

(b) 5™ 4 y? = o8

(© xZ+ y% = 2xy

(d) %2+ y2 = x2y2
If a variable line, 3x+ 4y — A =0 1s such that the two
circles x* + y* - 2x-2y+1=0
and 2%+ y*-18x—-2y+ 78 =0
are on its opposite sides, then the set of all values of A is
the interval

(a) [13, 23] (b) (2, 17)
(0 [12, 21] (d) (23, 31)



Let T be the line passing through the points P(-2,7)
and @@,-5). Let F, be the set of all pairs of circles
(S;,S,) such that T is tangent to S, at P and tangent to
S, at @, and also such that S, and S, touch each other at
a point, say M. Let E, be the set representing the locus
of M as the pair (S,,S,) varies in F,. Let the set of all
straight line segments joining a pair of distinct points of
E, and passing through the point R(1,1) be F.. Let E, be
the set of the mid-points of the line segments in the set
F,. Then, which of the following statement(s) is (are)
TRUE?

(a) The point (- 2, 7) lies in E,
(b) The point (gg] does NOT lie in E,

() The point (% ,1) lies in E,

(d) The point [o, g) does NOT lie in

Let ABCD be a square of side length 2 unit. C, is the
circle through vertices A,B,C,D and C, is the circle
touching all the sides of square ABCD. L is the line
through A.

If P is a point of C, and @ is a point on C,, then
PA*+ PB*+ PC*+ PD* .

QA® + QB*+ QC*+ QD* S
(a) 0.75 (b) 1.25
(c)1 d) 0.5

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

(a) ellipse (b) hyperbola

(c) parabola (d) parts of straight line

A line M through A is drawn parallel to BD. Point S
moves such that its distances from the line BD and the
vertex A are equal. If locus of S cuts M at T, and 75 and
AC at T, then area of AT\T,T; is

(a) %sq unit (b) % sq unit

(c) 1sq unit (d) 2 sq units



Match the Columns

Match the conditions/expressions in Column I with
statement in Column IL.

Column 1 Column I1

A. Two intersecting circles p. haveacommontangent

w

Two mutually external circles q. have a common normal

C. Two circles, one strictly inside r.  do not have a common
the other tangent

D. Two branches of a hyperbola s. do not have a common
normal

The tangent and the normal lines at the point (w’i\)\;)'

the circle 2 + y* =4 and the X-axis form a triagses (he
area of this triangle (in square units) is

4 2 i
sl ) d) —
3 (c) 3 (d) 3
Let RS be the diameter of the circle ¥* + y? =1, where S

is the point (1, 0) . Let P be a variable point (other than R
and S) on the circle and tangents to the circle at S and P
meet at the point . The normal to the circle at P
intersects a line drawn through @ parallel to RS at point
E. Then, the locus of E passes through the point(s)

oiw) o
of-x) el

1
(a) ; (b)



The circle C, : * + y* =3 with centre at O intersects the
parabola x* = 2yat the point Pin the first quadrant. Let
the tangent to the circle C, at P touches other two circles
C,and C; at R, and R;, respectively. Suppose C; and C;
have equal radi 2+/3 and centres @, and @,
respectively. If @, and @, lie on the Y-axis, then

(a) @Q; =12

(b) R,R, = 4/6

(c) area of the AOR,R, is 642

(d) area of the APQ,Q, is 44/2

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

x%+ y* =169.

Statement I The tangents are mutually perpendicular.

because

Statement II The locus of the points from which a

mutually perpendicular tangents can be drawn to the

given circle is x* + y* = 338,

(a) Statement I is true, Statement II is true; Statement II
is correct explanation of Statement I

(b) Statement I is true, Statement II is true, Statement II
is not correct explanation of Statement L.

(c) Statement I is true, Statement II is false.

(d) Statement I is false, Statement II is true.

Passage 1

A tangent PT is drawn to the circle x* + y* =4 at the
point P (+/3, 1). A straight line L, perpendicular to PT is
a tangent to the circle (x —3)* + y* =1.

A possible equation of L is

(a) x—+/3y=1 (b) x++83y=1
(c) x—w@y:—l (d) x+«/§y:5
A common tangent of the two circles is
(a) x=4 (b) y=2

(©) x+3y=4 (d x+2J2y=6



A circle C of radius 1 is inscribed in a}&gt?uilateral
APQR. The points of contact of C with the sides PQ, @R,
RP are D, E, Frespectively. The line PQ is given by the

equation +/3 x+ y —6 =0 and the point D is [3;{_ g}

Further, it is given that the origin and the centre of C
are on the same side of the line P@).
The equation of circle Cis
(@) (- 2/3)* + (y-D*=
2
(b) (x — 2/3)% + (y+ %) -3

©@x-~3°+(y+1D%=1
(d -3+ (y-1*=

Points E and F are given by
(a) {i ﬁ) /3, 0) (b) [£ 1} /3, 0)

o3 3)(+3 1 @2 38) (3 1
BrEgl 5o b o 5"

Equations of the sides QR, RP are

5 2 ik
a)y=—x+1,y=——"—x-1Mb)y=—x,y=0
(a) ¥ 5 y=- (b) ¥ e

©r="2x11,y=-Lr1@y=V8s y=0

Two circles with equal radii are intersecting at the
points (0, 1) and (0, —1). The tangent at the point (0,1) to
one of the circles passes through the centre of the other
circle. Then, the distance between the centres of these
circles is

(a) V2 (b) 242 () 1 (d) 2

Three circles of radii a, b, c(a < b < ¢) touch each other
externally. If they have X-axis as a common tangent,
then

(a) a, b,carein AP (b)

(© Va,Vb,carein AP  (d)

{51
-5
&1 =%~



Find the equation of the circle which passes through the
point (2,0) and whose centre is the limit of the point of
intersection of the lines3x+5y=1, 2+ 0x+5c*y=1ase¢
tends to 1.

The locus of the mid-point of the chord of contact
tangents drawn from points lying on the straighﬁ.: i

4x — 5y =20 to the circle x>+ y*=9 is
(a) 20 (x* + y%) — 36x + 45y = 0

(b) 20 (2% + y?) + 36x— 45y =0

(© 36 (x*+ y*) - 20y + 45y =0

(d) 36(x%+ y*) + 20x— 45y =0

The equations of the tangents drawn from the origin to
the circle x* + y* + 2rx + 2hy + h% =0, are

(a)x=0

(b)y=0

(©) (h% - rHx—2rhy=0

(d) (R - rPx+ 2rhy=0

Consider L, :2x+3y+ p-3=0
L,:2x+ 3y+ p+3=0

where, pis a real number and
C:2%2+ y*-6x+10y+30=0

StAtement I Ifline L, is a chord of circle C, then line L,
not always a diameter of circle C.

&tatement IT If line L, is a diameter of circle C, then
line L, is not a chord of circle C.

Two parallel chords of a circle of radius 2 are at a

distance /3 + 1 apart. If the chords subtend at the centre,

angles of m/k and 2;, where k >0, then the value of [&]

If in triangle ABC, A=(l, 10), circumcenter =(~1/3,2/3), and orthocenter =(11/3,4/3), then the

coordinates of the midpoint of the side opposite to A are

1) (1, -11/3) 2) (1, 5) 3) (1, -3) 4) (1, 6)



In triangle ABC, the equation of side BC is x — y = 0. Circumcentre and

orthocentre of the triangle are (2, 3) and (5, 8) respectively. Equation of circumcircle
of the triangle is

A x4y’ _4x+6y—-27=0
B 2+y-4x-6y-27=0

© L+yl+4x+6y-27=0

B 2+yl+4x-6y—27=0



