lcircLE

Four circles to the kissing come, The smaller are the benter. The bend is just the inverse of The distance from the centre. Through their
intrigue left Euclid dumb There’s now no need for rule of thumb. Since zero bend’s a dead straight line And concave bends have minus
sign, The sum of squares of all four bends Is half the square of their sum. ....... Soddy, Frederick

A circle is a locus of a point in a plane whose distance from a fixed point (called centre) is always constant
(called radius).

Equation of a circle in various forms :

(a) The circle with centre as origin & radius ‘r’ has the equation; x2 + y? = r,
y

(b) The circle with centre (h, k) & radius ‘r’ has the equation; (x —h)? + (y — k)?=r?

(c) The general equation of a circle is x?+ y?+ 2gx + 2fy + ¢ =0

with centre as (-g, —f) & radius = ng +f2—c.

This can be obtained from the equation (x —h)? + (y — k)2 =r?
= x2+y2—2hx —2Ky + h2 + k2 —r2=0
Take -h=g,—-k=fandh®+k?®-r2=c
Condition to define circle :-
0?2+f2-c>0 = realcircle.
g?+f2—-c=0 = point circle.
0?2+f2-c<0 = imaginary circle, with real centre, that is (— g, —f)

Note : That every second degree equation in x & y, in which coefficient of x? is equal to coefficient of y?
& the coefficient of xy is zero, always represents a circle.

(d) The equation of circle with (x,, y,) & (X, Y,) as extremeties of its diameter is:
(X_X1) (X_Xz) + (y_y1) (y_yz) =O'
P
A B (X.. y,)
(X1, Y1)

This is obtained by the fact that angle in a semicircle is a right angle.
(Slope of PA) (Slope of PB) = —1
YV Yo¥o
X=Xy X—Xop
Note that this will be the circle of least radius passing through (x,, y,) & (X, ¥,).

=>X=%X) X=%X)+(y=y,) (y-y,) =0

Example #1 Find the equation of the circle whose centre is (0, 3) and radius is 3.
Solution. The equation of the circle is (x = 0)2 + (y —3)2 =32
= x2+y2—-6y=0

Example #2 Find the equation of the circle which passes through(1, —1) and two of its dimeter are
X+2y—-5=0andx-y+1=0

Solution. Let P be the point of intersection of the lines
x+2y-5=0 ... (i)
and x—-y+1=0 ... (ii)
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Example # 3

Solution.

Example # 4

Solution.

\

Solving (i) and (ii), we get x = 1, y = 2. So, coordinates of centre are (1, 2). since circle passes
through (1,-1) so

radius = J(1-1)> +(2+1)° = radius = 3

Hence the equation of the required circleis (x —1)2+ (y + 2)2=9

If the equation ax? + (b — 3)xy + 3y? + 6ax + 2by — 3 = 0 represents the equation of a circle then
finda, b

ax®+ (b—3)xy + 3y? + 6bax + 2by -3 =0

above equation will represent a circle if

coefficient of x? = coefficient of y?

a=3
coefficient of xy = 0
b=3

Find the equation of a circle whose diametric end points are (x,, y,) and (x,, y,) where x,, x, are
the roots of X —ax + b=0 and y,, y, are the roots of y2— by + a = 0.
We know that the equation of the circle described on the line segment joining (x,, y,) and
(X2, Y2) as a diameter is (x — X1) (x - X2) +(y- y1) (Y- yz) =0.
X2+ Y2 — (X, + X)X = (Y, + V)Y + X X, + Y, Y, =0
Here, X, +X,=a,XX,=b
y1+y2=b7y1YQ=a
So, the equation of the required circle is
x2+y?—ax—by+a+b=0

Self practice problems :

(1)

(@)
(3)

Find the equation of the circle passing through the point of intersection of the lines
x + 3y = 0and 2x — 7y = 0 and whose centre is the point of intersection of the linesx +y +1=0
andx -2y +4 =0.

Find the equation of the circle whose centre is (1, 2) and which passes through the point (4, 6)

Find the equation of a circle whose radius is 6 and the centre is at the origin.

Answers :
(1) x2+y2+4x—-2y=0(2) x> +y?> —2x—4y—-20=0 (3) x%+y?=36.

Intercepts made by a circle on the axes:
The intercepts made by the circle x> + y2 + 2gx + 2fy + ¢ = 0 on the co-ordinate axes

are 2,/g° - ¢ (on x-axis) & 2+/f2— ¢ (on y-axis) respectively.

If

g% >cC = circle cuts the x axis at two distinct points.
g’=c = circle touches the x—axis.
g’<cC = circle lies completely above or below the x—axis.

AB=2AD =2 \r?-CD? =22 -2 =2\g?+12—c—2 =2\g?-c
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Example #5 Find the locus of the centre of the circle whose x and y intercepts are a and b respectively.
Solution. Equation of circle is x?+ y2+ 2gx + 2fy + ¢ =0
X intercept = a

2Jg®-c=a g?-c= aT ...... (i)

y intercept = b

2
2y —c =b poco 2 (ii)

4
subtracting equation (i) and (ii)
2 2
G- a“-b
4
a’-b?
hence locus of centre is x2—y?= 2
Self practice problems :
(4) Find the equation of a circle which touches the positive axis of y at a distance 3 from the origin
and intercepts a distance 6 on the axis of x.
(5) Find the equation of a circle which touches positive y-axis at a distance of 2 units from the
origin  and cuts an intercept of 3 units with the positive direction of
X-axis.
Answers : (4) X2 +y?+6J2 x—6y +9=0 (5) X2 +y2—5x -4y + 4 =0

Parametric equations of a circle:

The parametric equations of (x —h)2+ (y—K)2=r2are:x=h+rcos6;y=K+rsin6; —n<6<n

where (h, k) is the centre, r is the radius & 6 is a parameter.
y

e P(x, y)

r sing r

h rcosh|

o

Example #6 Find the parametric equations of the circle x> + y> + 4x + 6y + 9 =0
Solution. Wehave :x2+y?+4x+6y+9=0
= (X +2)2+(y+3)2 =22
So, the parametric equations of this circle are
Xx=—2+2c0s0,y=-3+2sin6.

Example #7 Find the equation of the following curve in cartesian form
X+ Yy =c0s0 , X —y = sind where 0 is the parameter.

Solution. We have : x+y=cosO ....... (i)
X—y=sin6 ... (ii)
(i)? + (ii)?
= (X +y)?+ (x—y)*=1
1
2 2 —
X2 +y 5

Clearly, it is a circle with centre at (0, 0) and radius % .

Self practice problems :

(6) Find the parametric equations of circle x2 + y>—6x + 4y — 12 =0
(7) Find the cartesian equations of the curve x =1 + x/§cos 0,y=2 —«/5 sin 0
Answers : (6) x=83+5c0os0,y=-2+5sin0(7) (x—12+(y—-2)2=2
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Position of a point with respect to a circle:

Note :

The point (x,, y,) is inside, on or outside the circle S = x2+ y2+ 2gx + 2fy + ¢ = 0.
according as S, =x,2+ Y2+ 2g9x, + 2fy, + c < = or > 0.

The greatest & the least distance of a point A (lies outside the circle) from a circle with centre
C &radius ris AC +r & AC — r respectively.

o

A
xy) P

Example #8 Check whether the point (1, 2) lies in smaller or larger region made by circle

xX2+y?—4x+2y—11=0andthelinex+y=0

Solution : We have x2 + y»—4x +2y — 11 =0o0r S =0,

x+y =0

where S = x2 + y2 —4x + 2y — 11.

For the point (1, 2), we have S, =12+ 22-4 x 1 +2x2-11<0
Hence, the point (1, 2) lies inside the circle

Points (1,2) and (2, —1) lie on same side of the line x +y =0
Hence the point (1,2) lies in the larger region.

Self practice problem :

(8) How are the points (0, 1) (8, 1) and (1, 3) situated with respect to the circle
X2 +y?—2x—4y +3=07
Answer : (8) (0, 1) lies on the circle ; (3, 1) lies outside the circle ; (1, 3) lies inside the circle.

Line and a circle:

LetL =0be aline & S = 0 be a circle. If r is the radius of the circle & p is the length of the perpendicular
from the centre on the line, then:

(i) p>r < the line does not meet the circle i. e. passes out side the circle.

(i) p=r < the line touches the circle. (It is tangent to the circle)

(iii) p<r <& the line is a secant of the circle.

(iv) p=0 = the line is a diameter of the circle.

Also, if y = mx + cis line and x2 + y2 = a2 is circle then

(i) ct<a?(1+m?) < the line is a secant of the circle.

(i) cc=a(1+m?) < the line touches the circle. (It is tangent to the circle)

(iii) c>a(1+m?) < the line does not meet the circle i. e. passes out side the
circle.

59&0&

' \4
J s

These conditions can also be obtained by solving y = mx + ¢ with x2 + y?> = a2 and making the
discriminant of the quadratic greater than zero for secant, equal to zero for tangent and less the zero for
the last case.

/\
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Example #9 For what value of &, does the line x + y = A touch the circle x2 + y»—2x -2y =0
Solution. Wehave:x+y=1 ... (i) andx®2+y?—2x—-2y=0....... (ii)

If the line (i) touches the circle (i), then

length of the L from the centre (1, 1) = radius of circle (i)

1+1-2
=

Hence, the line (i) touches the circle (ii) for A = 0 or 4

-2 = |2-2=2 =  A=0or4

Self practice problem :

9) Find the range of values of m for which the line y = mx + 2 cuts the circle x? + y2 = 1 at distinct
points
Answers : (9) me(—oo, =3 ) U (/3 ,0)

Slope form of tangent :

y = mx + c is always a tangent to the circle x® + y>= a® if ¢ = a2 (1 + m?. Hence, of tangent is
2 2

y =mx = ay1+m? and the point of contact is {—ﬂ , a—J .
c ¢

Point form of tangent :

(i) The equation of the tangent to the circle x*+ y? = a2 at its point (x,, y,) is, X X, + y Yy, = a2.
(i) The equation of the tangent to the circle x+ y?+ 2gx + 2fy + ¢ = 0 at its point
(X, y,)is 0 XX, +Vyy, + g (x+x,) + f (y+y,) + ¢ = 0.

Note : In general the equation of tangent to any second degree curve at point (x,, y,) on it can be obtained by

y +Y,

X + Xq
2 2

replacing x> by X X, y? by yy, x by ———, y by

X + X .
xy by XY XYy and ¢ remains as c.

Parametric form of tangent :

The equation of a tangent to circle x? + y? = a2 at (acos a, asina)is x cosa + ysina=a.

o+p o+ P

) ; . : .| acos =5 asin =+

NOTE : The point of intersection of the tangents at the points P(a) & Q(B) is — -
cos &5+ < cos 5=

Example#10 Find the equation of the tangent to the circle x2 + y>—2x -2y — 11 = 0 at (3, 4).

Solution. Equation of tangent is
3x+4y—2(ﬂj _Z(MJ ~11=0
2 2

or 2x+3y—-18=0
Hence, the required equation of the tangentis 2x + 3y —18 =0

Example # 11 Find the equation of tangents to the circle x? + y?2 — 4x + 2y = 0 which are perpendicular to the
linex+2y+4=0

Solution. Givencircleis x®? +y>—4x+2y=0 ... (i)
and given lineis x+2y+4=0 ... (i)
Centre of circle (i) is (2,—1)) and its radius \/gis Equation of any line
2x —y + k = 0 perpendicular to the line (i) ... (iii)
If line (iii) is tangent to circle (i) then
[4x1vkl_ g5 or  |k+5/=5 or  k=0,-10
J5

Hence equation of required tangents are 2x —y=0and 2x—-y—-10=0
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Self practice problem :

(10) Find the equation of the tangents to the circle x? + y?2 — 2x — 4y — 4 = 0 which are
(1) parallel,
(ii) perpendicular to the line 3x —4y -1 =0

Answer.
(10) (i) 3x—4y+20=0and3x—4y—-10=0 (i)4x+3y+5=0and4x+3y—-25=0

Normal :
If a line is normal / orthogonal to a circle, then it must pass through the centre of the circle. Using this

fact normal to the circle x2+ y2+ 2gx + 2fy + c =0 at (x, y,) is; y -y, = 3(/1 :; (x=x,).
1

Example# 12 Two normals of a circle are 2x + 3y =5 and 3x — 4y + 1 = 0. Find its equation having radius 2
Solution. Since point of intersection of normals is the centre of the circle

point of intersection of lines 2x + 3y =5and 3x —4y + 1 =0 is (1,1)

equation of circle having centre (1,1) and radius 2 is

(x=1)2+(y—-1)2=4

Self practice problem :
(11) Find the equation of the normal to the circle x2 + y> — 2x — 4y + 3 = 0 at the point (2, 3).
Answer : (11)x-y+1=0

Pair of tangents from a point :
The equation of a pair of tangents drawn from the point A (x, y,) to the circle
X2+y?+29x +2fy+c=0 is: SS, = T2
Where S=x2+y2+20x + 2fy + € ; S, =X 2+ y,2+ 20X, + 2fy, + C
T=xx,+yy, +9(x +x,) +f(y +vy,) +c.

P

Q
Example # 13 Find the equation of the pair of tangents drawn to the circle x? + y> + 4x — 6y + 9 = 0 from
thepoint (2, 1)
Solution. GivencircleisS=x2+y?+4x—-6y +9=0
LetP=(2,1)
For point P, S, =16
Clearly P lies outside the circle
and T=2x+y+2(x+2)-3(y+1)+9=0
ieT=22x-y+5)
Now equation of pair of tangents from P(2, 1) to circle (1) is SS, = T2
or 16 (X2 + y? + 4x — 6y + 9) = 4(2x — y + 5)? or 12y?2—16x—56y + 16xy + 44 =0
or 3y2—4x—14y + 4xy + 11 =0

Self practice problems :
(12) Find the joint equation of the tangents through (7, 1) to the circle x? + y? = 25.
Answer : (12) 12x2 —12y2 + 7xy — 175x — 25y + 625 =0
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Length of a tangent and power of a point :

The length of a tangent from an external point (x, y,) to the circle

S=x2+y?+2gx + 2fy + ¢ = 0 is given by L=\/x12+y12+29x1 +2fy+c =\/§.

AP = length of tangent
AP2=AD . AE
Square of length of the tangent from the point A is also called the power of point w.r.t. a circle.
Power of a point w.r.t. a circle remains constant.
Power of a point P is positive, negative or zero according as the point ‘A’ is outside, inside or on the circle
respectively.

Example # 14 Find the angle between the tangents drawn from the point (2, 0) to the circle x* + y? = 1
Solution. Givencircleis x> +y?=1 .. (i)
Given point is (2, 0).

Now length of the tangent from (2, 0) to circle (i «/ +0%2 1= J_

tana = L

B

(T

b
o= —

6
so angle between tangents = 2a = %

Self practice problems :

(13) The lenght of tangents from P(1, —1) & Q(3, 3) to a circle are J2 and \/5 respectively. Then
find the lenght of tangent from R (- 1, — 5) to the same circle.

(14) Find the lenght of tangent drawn from any point on circle x2 + y2 + 4x + 6y — 3 = 0 to the circle
X2+y?+4x+6y +4=0.

Answer. (13) J38 (14) N

Director circle :
The locus of the point of intersection of two perpendicular tangents is called the director circle of the
given circle. The director circle of a circle is the concentric circle having radius equal to times the
original circle.
Proof :

AC =r cosec 452 = \/5
Example # 15 Find the equation of director circle of the circle x2 + y2 + 6x + 8y —2 =0

Solution : Centre & radius of given circle are (-3, —4) & 27 respectively.
Centre and radius of  the director  circle will be (-3, —4) &

272 = 54 respectively.

.. equation of director circle is (x + 3)2 + (y + 4)2 =54
= X2+y2+6x+8y-29=0
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Self practice problems :
(15) Find the angle between the tangents drawn from (5, J7) to the circle X2+y? =16

Answer (15) g

Chord of contact :

If two tangents PT, & PT, are drawn from the point P(x,, vy,) to the circle

S =x2+y2+ 29x + 2fy + ¢ = 0, then the equation of the chord of contact T,T, is:
XX, + Yy, +g(x+x,)+f(y+y,)+c=0.

Note : Here R =radius; L = length of tangent.

(a) Chord of contact exists only if the point ‘P’ is not inside.
T
P
T,
(b) Length of chord of contact T, T, = = !
Q/R% L2
(c) Area of the ftriangle formed by the pair of the tangents
3
of contact = %
R + L
: 2RL
(d) Tangent of the angle between the pair of tangents from (x,, y,) = 7R

(e) Equation of the circle circumscribing the triangle PT, T, is:
(x=x)(x+g)+(y-y,) (y+f)=0.

Example # 16 Find the equation of the chord of contact of the tangents drawn from (0, 1) to the
circlex2+y?2—2x +4y=0

Solution. Givencircle is x> + y»—2x +4y=0 .. (i)
LetP=(0, 1)
ForpointP (0,1), T=x.0+y.1—-(x+0)+2(y + 1)
ie. T=x-8y-2
Now equation of the chord of contact of point P(0, 1) w.r.t. circle (i) will be
x-3y—-2=0

Example # 17 If the chord of contact of the tangents drawn from (o, B) to the circle x? + y? = a2
subtends right angle at the centre then prove that o? + B2 = 2a2

Solution. /QOR = /QPR = g

so OQPR is a square
Q

AN
Q & p
0Q2 = PQ2

a2=oq2+P2—a2
a2 + B2 = 2a2

& its chord
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Self practice problems :

(16) Find the co-ordinates of the point of intersection of tangents at the points where the line
x —2y + 1 = 0 meets the circle x2 + y2 = 25

(17) If the chord of contact of the tangetns drawn from a point on circle x? + y? = a2 to another circle
X2 + y? = b? touches the circle x? + y? = c2 then prove that a,b,c are in G.P.

Answers : (16) (-25, 50) (17) 405+3

sg. unit ; 4x + 6y —25=0
Equation of the chord with a given middle point:

The equation of the chord of the circle S = x2+ y2+ 2gx + 2fy + ¢ = 0 in terms of its mid point M (x,, y,) is
XX, + Yy, +9 (X +x,)+f(y+y,) +c=x2+y2+29x,+ 2fy, + c which is designated by T = S,

sz

Notes : (i) The shortest chord of a circle passing through a point ‘M’ inside the circle' is one chord whose
middle point is M.
(i) The chord passing through a point ' M ' inside the circle and which is at a maximum distance

from the centre is a chord with middle point M.

Example # 18 Find the equation of the chord of the circle x? + y? + 2x — 2y — 4 = 0, whose middle point is

(0, 0)
Solution. Equation of given circleis S=x2+ y2 + 2x—2y—4 =0
LetL = (0, 0)

For point L(0, 0), S, = —4 and

T=x.0+y(@0)+(Xx+0)—(y+0)—4 i.e. T=x-y—4

Now equation of the chord of circle (i) whose middle point is L(0, 0) is

T=S,orx-y=0

Second Method : Let C be the centre of the given circle, then C = (-1, 1). L = (0, 0) slope of

CL=-1
. Equation of chord of circle whose middle pointis L,is y—-0=1(x—0)
(- chord is perpendicular to CL) or x—y=0

Self practice problems :

(18) Find the equation of that chord of the circle x> + y> = 15, which is bisected at
(3,2)

(19) A variable chord is drawn through the origin to the circle x2 + y?> — 2ax = 0. Find the locus of the
centre of the circle drawn on this chord as diameter.
Answers : (18) 3x+2y—13=0(19) x2+y?—ax=0

Equation of the chord joining two points of circle :
The equation of chord PQ to the circle x? + y? = a? joining two points P(a) and Q(B) on it is given by the
equation of a straight line joining two point oo & B on the circle x? + y? = a2 is

xcosﬂ+ysin “tB _gcos 2P
2 2 2

Common tangents to two circles:

Case Number of Tangents Condition
(i) @ 4 common tangents
(2 direct and 2 transverse) r,+r,<c, G,

(ii) % 3 common tangents. r +r,=C,C,.
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Notes :

(iif) @@ 2 common tangents. ! r— rz\ <C,C, <l +1,
(iv) @ 1 common tangent. !r1 - rz\ =G, G,
(v) No common tangent. c,C< Ir—ml.

(Here C,C, is distance between centres of two circles.)

(i) The direct common tangents meet at a point which divides the line joining centre of circles
externally in the ratio of their radii.
Transverse common tangents meet at a point which divides the line joining centre of circles
internally in the ratio of their radii.

(i) Length of an external (or direct) common tangent & internal (or transverse) common tangent to
the two circles are given by:

L= ,fdz— (- 1) &L = d®—(r + r,)?, where d = distance between the centres of the

int
two circles and r,, r, are the radii of the two circles. Note that length of internal common tangent
is always less than the length of the external or direct common tangent.

Example # 19 Examine if the two circles x® + y? — 4x — 6y + 9 = 0 and x? + y> — 10x — 6y + 18 = 0 intersect

or not
Solution. Givencirclesare x> +y?—4x —-6y+9=0 ... (i)
andx®+y?-10x-6y+18=0 ... (ii)

Let A and B be the centres and r, and r, the radii of circles (i) and (ii) respectively, then
A=(2,3),B=(53),r=2,r,=4

NowAB=3 and r +r,=6,|r,—r,|=2

Thus |r, —r,| < AB <, +,, hence the two circles intersect.

Self practice problems :

(20) Find the position of the circles x2 + y2 — 10x + 4y — 20 = 0 and x2 + y? + 14x — 6y + 22 = 0 with
respect to each other.

Answer : (20) touch externally

Orthogonality of two circles:

Two circles S;= 0 & S,= 0 are said to be orthogonal or said to intersect orthogonally if the tangents at

their point of intersection include a right angle. The condition for two circles to be orthogonal is:
29,0,+2ff,=c +c,

Proof :

(C,C,)?=(C,P)2 + (C,P)?

= (91 - 92)2 + (f1 - f2)2 = 912 + f12 - C1 + 922 + f22 - CZ
= 29,0, + 2ff,=c, +c,

P

1\
\J

Notes :

(@)
(b)

The centre of a variable circle orthogonal to two fixed circles lies on the radical axis of two circles.

If two circles are orthogonal, then the polar of a point 'P' on first circle w.r.t. the second circle passes
through the point Q which is the other end of the diameter through P. Hence locus of a point which
moves such that its polars w.r.t. the circles S, =0 S, =0 & S, = 0 are concurrent in a circle which is

orthogonal to all the three circles.

/\
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(c) The centre of a circle which is orthogonal to three given circles is the radical centre provided the radical
centre lies outside all the three circles.

Example # 20 |If the circles x® + y2 + 2g,x + 2f.y + ¢, =0 and 2x? + 2y? + 29X + 2,y + ¢, = 0 are orthogonal to

each other then prove that 9,9, + ff,=c, + 2
Solution. Givencircles are x>+ y? +2g x +2fy+¢c, =0 ... (i)
and  2x2+2y?+2gx+2f,y+c,=0
or X2 +y2rgx+ty+ %:0 .......... (ii)

Since circles (i) and (ii) cut orthogonally

g f C
2, [?Zj Lo [gj —o+ 2

(¢}
9.9, +ff,=c + ?2

Self practice problems :

(21) For what value of A the circles x> + y> + 8x + 83y + 9=0and x> + y> + 2x —y — A = 0 cut
orthogonally.

(22) Find the equation to the circle which passes through the origin and has its centre on the line
x —y = 0 and cuts the circle x? + y? — 4x — 6y + 10 = 0 orthogonally.

Answer : (21) g (22) xX2+y?—2x—-2y=0

Radical axis and radical centre:

The radical axis of two circles is the locus of points whose powers w.r.t. the two circles are equal. The
equation of radical axis of the two circles S, =0 & S, = 0 is given by
5,-5,=0ie.2(g,—9,) x+2(f,—f,)y+(c,—c,) =0.

A Q

The common point of intersection of the radical axes of three circles taken two at a time is called the
radical centre of three circles. Note that the length of tangents from radical centre to the three circles
are equal.

Notes :
(a) If two circles intersect, then the radical axis is the common chord of the two circles.

(b) If two circles touch each other, then the radical axis is the common tangent of the two circlesat the
common point of contact.

(c) Radical axis is always perpendicular to the line joining the centres of the two circles.

(d) Radical axis will pass through the mid point of the line joining the centres of the two circles only if
the two circles have equal radii.

(e) Radical axis bisects a common tangent between the two circles.
(f) A system of circles, every two which have the same radical axis, is called a coaxial system.

(g) Pairs of circles which do not have radical axis are concentric.
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Example # 21 Find the co-ordinates of the point from which the lengths of the tangents to the
following three circles be equal.
x2+y?=1
X+y?-8x+15=0
x2+y2+ 10y +24=0
Solution : Here we have to find the radical centre of the three circles. First reduce them to standard form
in which coefficients of x2 and y? be each unity. Subtracting in pairs the three radical axes are
x=2 ; 8x+10y +9=0
10y +25=0

solving any two, we get the point (2,—%] which satisfies the third also. This point is called the radical

centre and by definition the length of the tangents from it to the three circles are equal.
Self practice problem :

(23) Find the point from which the tangents to the three circles x2 + y2—4x + 7 = 0,

2x2 +2y?—3x + 5y + 9 =0 and x? + y? + y = 0 are equal in length. Find also

this length.
Answer : (23) 2,-1);2.

Family of Circles:

This article is aimed at obtaining the equation of a group of circles having a specific characteristic.
For example, the equation x? + y? + 4x + 2y + A = 0 where A is arbitrary, represents a family of circles
with fixed centre (-2, —1) but variable radius. We have the following results for some other families of
circles.

(a) The equation of the family of circles passing through the points of intersection of two circles
S;=0& S,=0is: S;+KS,=0
(K= -1 provided the co-efficient of x2 & y2in S, & S, are same)

(b) The equation of the family of circles passing through the point of intersection of a circle S = 0 &
alineL=0is givenby S + KL = 0.
(c) The equation of a family of circles passing through two given points
(X4, Y1) & (X5, Y,) can be written in the form:
x y 1
(X=Xq) (X=X5) + (Yy=Y;) (Yy=Vo) +K |X; y; 1 =0, where Kis a parameter.
Xg Yo 1
(d) The equation of a family of circles touching a fixed line y — y, = m (x — x,) at the fixed point

(X1 ¥4) I8 (X =x1)2 + (y = y4)2 + K(y = y; — m (x = x;)) = 0, where K is a parameter.

(e) Family of circles circumscribing a triangle whose sides are givenby L, =0,L,=0andL;=0is
given by; LiL, + L LL; + p LsL, = 0 provided co—efficient of xy = 0 and co—efficient of x? =
co—efficient of y2.

(f) Equation of circle circumscribing a quadrilateral whose side in order are represented by the
linesL,=0,L,=0,L;=0&L,=0areul,L; + LL,L, = 0 where values of u & A can be found

out by using condition that co—efficient of x2 = co—efficient of y2 and co—efficient of xy = 0.

Example # 22 Find the equation of the circle passing through the point (1, 1) and points of

intersection of the circles x2 + y?2 + 13x =3y =0 and 2x? + 2y? + 4x — 7y — 25 = 0.
Solution. Any circle through the intersection of given circlesis S,+AS,=0

or X2+ y2+13x =3y + A(Xx2 + y?2 + 2x = 7y/2 - 25/2) = 0

This circle passes through (1, 1)

1+1+13-83+AM1+1+2-7/2-25/2)=0

A=1

Putting the value of A in (i) the required circle is 4x2 + 4y? + 30x — 13y - 25 =0

Example # 23 Find the equations of smallest circle which passes through the points of intersection of the line x
+Yy =1 and the circle x? + y? = 9.

Solution. The required circle by S+ AL =0 is
X+y? -9 +A(x+y—-1)=0 ()]
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centre(—g,—f):( A }”]

272
centre lies on the line x + y = 1
AoA
-5 5=
A =-1

Putting the value of A in (i) the required circle is
X2+y?—x-y—-8=0

Example # 24 Find the equation of circle passing through the points A(1, 1) & B(0, 3) and

Solution.

Example # 25

Solution :

whose radius is \E

Equation of ABis2x+y-3=0

. equation of circle is

x=1) () +(y—1)(y—-3) +A2x +y-3)
=0orx*+y’+(2A—1)x+(A—-4)y+3-31=0

(2 (5)0-

A=1

equation of circleis X2 + y? + x =38y =0

A variable circle always touhces x + y = 2 at (1, 1), cuts the circle x> + y? + 4x + 5y — 6 = 0.
Prove that all common chords pass through a fixed point. Also find the point.

Equation of circleis (x—1)2+ (y—12+A(x+y—-2)=0

X+yP+xXx(A—2)+y(A—2)+2-21=0

common chord of this circle with x2 + y? + 4x + 5y — 6 =0 is

A=6)x+(A-7)y+8-21=0

AX+y—2)+(-6x—-7y+8)=0

this chord passes through the point of intersection of the lines x + y —2 = 0 and -6x — 7y + 8
= 0 which is (6, —4)

Example # 26Find the equation of circle circumcscribing the triangle whose sides are 3x —y —

Solution :

12 =0,

bx —8y—-28=0&x+y—4=0.

LL +ALL,+uL L, =0

Bx—y—12) (5x—3y—28) + A(bx—3y—28) (x +y—4) + u (Bx—y—-12) (x +y—-4)=0

coefficient of x? = coefficient of y?
= BA+3u+15=3-31 -

2 +p+3=0 (ii)
coefficient of xy =0
= A+p-7=0 (iii)
Solving (ii) and (iii), we have
==10,u=17

Puting these values of A & p in equation (i), we get 2x2 +2y?—9x + 11y +4 =0

Self practice problems :

(24) Find the equation of the circle passing through the points of intersection of the circles
X2 +y2—-6x+2y +4 =0andx?+y2 + 2x — 4y — 6 = 0 and with its centre on the line y = x.
(25) Find the equation of circle circumscribing the quadrilateral whose sides are x + y = 10,
X—7y+50=0,22x -4y + 125=0and 2x -4y -5
Answers : (24) 7xX2+7y?—10x-10y—-12=0
(25) x2+y2= %
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Il Exercise-1 |

= Marked questions are recommended for Revision.

PART - | : SUBJECTIVE QUESTIONS

Section (A) : Equation of circle, parametric equation, position of a point

A-1.
A-2.

A-3.

A-4.

A-5.n

A-6.
A-7.

Find the equation of the circle that passes through the points (1, 0), (— 1, 0) and (0, 1).

ABCD is a square in first quadrant whose side is a, taking AB and AD as axes, prove that the equation
to the circle circumscribing the square is x2 + y? = a(x + y).

Find the equation to the circle which passes through the origin and cuts off intercepts equal to 3 and 4
from the positive axes.

Find equation of circle which touches x & y axis & perpendicular distance of centre of circle from
3x + 4y + 11 = 0 is 5. Given that circle lies in It quadrant.

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.

Find equation of circle whose cartesian equation are x=-3 +2sin 6,y =4 + 2 cos 0

Find the values of p for which the power of a point (2, 5) is negative with respect to a circle
X2 + y2 — 8x — 12y + p = 0 which neither touches the axes nor cuts them.

Section (B) : Line and circle, tangent, pair of tangent

B-1.

B-2.

B-3.

B-5.

B-6.

If radii of the largest and smallest circle passing through the point (1, —1) and touching the circle
X2+y2+2:2y—2=0are r, and r, respectively, then find the sum of r, and r, .

Find the points of intersection of the line x —y + 2 = 0 and the circle 3x2 + 3y? — 29x — 19y + 56 = 0. Also
determine the length of the chord intercepted.

Show that the line 7y — x = 5 touches the circle x* + y> — 5x + 5y = 0 and find the equation of the other
parallel tangent.

Find the equation of the tangents to the circle x? + y? = 4 which make an angle of 60° with the positive x-
axis in anticlockwise direction.

Show that two tangents can be drawn from the point (9, 0) to the circle x? + y?2 = 16; also find the
equation of the pair of tangents and the angle between them.

If the length of the tangent from (f, g) to the circle x? + y? = 6 be twice the length of the tangent from
(f, g) to the circle x2 + y?> + 3x + 3y = 0, then will 2+ g? + 4f + 49 +2=0 ?

Section (C) : Normal, Director circle, chord of contact, chord with mid point

C-1.
C-2.
C-3.
C-4.»n

C-5.
C-6.»

Find the equation of the normal to the circle x? + y? = 5 at the point (1, 2)
Find the equation of the normal to the circle x? + y? = 2x, which is parallel to the line x + 2y = 3.
Find the equation of director circle of the circle (x + 4)2 + y> =8

Tangents are drawn from the point (h, k) to the circle x2 + y? = a?; prove that the area of the triangle
a(h2 +k2 _a2)3/2
h? +k?

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

Find the equation of the chord of the circle x2 + y? + 6x + 8y + 9 = 0 whose middle point is (- 2, — 3).

Tangents are drawn to the circle x> + y2 = 12 at the points where it is met by the circle
X2 +y? — 5x + 3y — 2 = 0; find the point of intersection of these tangents.
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Section (D) : Position of two circle, Orthogonality, Radical axis and radical centre

D-1.= Find the equations to the common tangents of the circles x? + y2—2x — 6y + 9 = 0 and
X2+y?+6x-2y+1=0
D-2.  Show that the circles x? + y? —2x — 6y — 12 = 0 and x2 + y? + 6x + 4y — 6 = 0 cut each other orthogonally.
D-3.=. Find the equation of the circle passing through the origin and cutting the circles
X2 +y?—4x + 6y +10=0and x? + y2 + 12y + 6 = 0 at right angles.
D-4. Given the three circles x> + y2— 16x + 60 = 0, 3x? + 3y? — 36x + 81 =0 and x? + y2— 16x — 12y + 84 = 0,

find (1) the point from which the tangents to them are equal in length and (2) this length.

Section (E) : Family of circles , Locus, Miscellaneous

E-1.n

E-2.

E-3.

E-4.=

E-6.=

If y = 2x is a chord of the circle x2 + y2 — 10x = 0, find the equation of a circle with this chord as
diameter.

Find the equation of a circle which touches the line 2x — y = 4 at the point (1, —2) and
(i) Passes through (3, 4)
(i) Radius = 5

Show that the equation x2 + y? — 2x — 2Ly — 8 = 0 represents for different values of A a system of circles
passing through two fixed points A and B on the x-axis, and also find the equation of that circle of the
system the tangent to which at A and B meet on the line x + 2y + 5 = 0.

Consider a family of circles passing through two fixed points A (3, 7) and B (6, 5). Show that the chords
in which the circles x? + y> — 4x — 3 = 0 cuts the members of the family are concurrent at a point. Also
find the co-ordinates of this point.

Find the equation of the circle circumscribing the triangle formed by the lines x + y =6, 2x + y =4 and
X+ 2y =5.

Prove that the circle x? + y? + 2ax + ¢ = 0 and x? + y? + 2by + c2 = 0 touches each other
L1 1 1
|f a_2 + ? = C_2

PART -1l : ONLY ONE OPTION CORRECT TYPE

Section (A) : Equation of circle, parametric equation, position of a point

A-1.  The radius of the circle passing through the points (1, 2), (5, 2) & (5, —2) is:
(A) 52 (B) 25 () 342 (D) 242

A-2 The centres of the circles x2 + y2 —6x — 8y — 7 = 0 and x2 + y2 — 4x — 10y — 3 = 0 are the ends of the
diameter of the circle
(A)x2+y>—5x—-9y +26 =0 (B)yx2+y?+5x—-9y+14=0
(C)x2+y2+5x—y—-14=0 D)x2+y2+5x+y+14=0

A-3 The circle described on the line joining the points (0, 1), (a, b) as diameter cuts the x—axis in points
whose abscissa are roots of the equation:
(A)x2+ax+b=0 (Byx2—ax+b=0 (C)x2+ax-b=0 (D) x2—ax-b=0

A-4 The intercepts made by the circle x2 + y2 — 5x — 13y — 14 = 0 on the x-axis and y-axis are respectively
(A) 9,13 (B) 5,13 (C) 9,15 (D) none

A-5 Equation of line passing through mid point of intercepts made by circle x2 + y2 — 4x — 6y = 0 on
co-ordinate axes is
(A)3x+2y—12=0 (B)3x+y-6=0 (C)3x+4y-12=0 (D)3x+2y-6=0

A-6.=. 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) x2+y2 = a2+ b? (B) x2—y2=2a2-b2 (C) x2+y2=a2-b? (D) x2—y2=a2+b?
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A-7.

Let A and B be two fixed points then the locus of a point C which moves so that (tanZBAC)
(tan ZABC)=1, 0 < Z/BAC < g 0 < ZABC < g is
(A) Circle (B) pair of straight line (C) A point (D) Straight line

STATEMENT-1 : The length of intercept made by the circle x2 + y2 —2x — 2y = 0 on the x-axis is 2.

STATEMENT-2 : x? + y2 — ax — By = 0 is a circle which passes through origin with centre [% %j and

2 2

radius %

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for
STATEMENT-1

(C) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

Section (B) : Line and circle, tangent, pair of tangent

B-1.

B-2.

B-3.»

B-5.»

B-6.

B-7.

B-8.=

B-9.»=

Find the co-ordinates of a point p on line x + y = — 13, nearest to the circle x2 + y2 + 4x + 6y —5=10

(A)(-6,-7) (B) (-15,2) (C) (-5,-6) (D) (-7,-6)

The number of tangents that can be drawn from the point (8, 6) to the circle x2 + y2— 100 =0 is

(A)O (B) 1 (C)2 (D) none

Two lines through (2, 3) from which the circle x2 + y? = 25 intercepts chords of length 8 units have
equations

(A)2x +3y=13,x + 5y =17 (B)y =3, 12x + 5y = 39

(C)x=2,9x - 11y = 51 (D)y=0, 12x + 5y = 39

The line 3x + 5y + 9 = 0 w.r.t. the circle x2 + y2—4x + 6y + 5=0is
(A) chord dividing circumference in 1 : 3ratio  (B) diameter
(C) tangent (D) outside line

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
(A) 3 (B) 2 (C) 3/2 (D) 1

The tangent lines to the circle x? + y2 — 6x + 4y = 12 which are parallel to the line 4x + 3y + 5 =0 are
given by:

(A)4x+3y-7=0,4x+3y+15=0 (B) 4x+3y—-31=0,4x+3y+19=0
(C)4x+3y-17=0,4x+3y +13=0 (D) 4x+3y—-31=0,4x+3y—19=0

The condition so that the line (x + g) cos® + (y + f) sin 8 = k is a tangent to X2 + y2 + 2gx + 2fy + c =0 is
(A) g2 +f2=c+k? B)g?+f2=c?+k (C)g?+fP=c?+k? (D)g?+fP=c+k

The tangent to the circle x2 + y2 = 5 at the point (1, —2) also touches the circle
X2 +y2—-8x+6y+20=0at
(A) (=2,1) (B) (-3, 0) (C) (-1,-1) (D) (3,-1)

The angle between the two tangents from the origin to the circle (x —7)2 + (y + 1)2 = 25 equals

(A) 7 ® 3 © 3 ® 5

B-10.= A point A(2, 1) is outside the circle x2 + y2 + 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+f) (y
(C) (x-9) (x+2) +(y-f) (y+1)=0 (D) (x=9) (x=2)+ (y—f) (y

)

-1)=0
-1)=0

/\
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B-11. A line segment through a point P cuts a given circle in 2 points A & B, such that PA =16 & PB =9, find
the length of tangent from points to the circle
(A) 7 (B) 25 (C)12 (D) 8

B-12.wThe length of the tangent drawn from any point on the circle x2 + y2 + 2gx + 2fy + p = 0 to the circle
x2+y?+2gx+2fy+q=0is:

(A) Ja-p (B) Jp - g (C) Ja+p D) J29 + p

B-13. The equation of the diameter of the circle (x — 2)2 + (y + 1)2 = 16 which bisects the chord cut off by the
circleonthelinex-2y-3=0is
(A)x+2y=0 B)2x+y-3=0 (C)3x+2y—-4=0 (D)3x—-2y—-4=0

B-14.= The locus of the point of intersection of the tangents to the circle x2 + y2 = a2 at points whose parametric
angles differ by g is
4a2 2 2 2

2a a a
(A) x2 +y 3 (B) x2 +y 3 (C) x2 +y 3 (D) x2 + y 5

Section (C) : Normal, Director circle, chord of contact, chord with mid point

C-1.  The equation of normal to the circle x2 + y2 — 4x + 4y — 17 = 0 which passes through (1, 1) is

(A)3x+y—-4=0 (B)x-y=0 (C)x+y=0 (D)3x-y—-4=0
C-2. The normal at the point (3, 4) on a circle cuts the circle at the point (—1, —2). Then the equation of the

circle is

(Ayx2+y?>+2x—-2y—-13=0 By x2+y2—2x-2y—-11=0

(C)x2+y2—2x+2y+12=0 (D)x2+y2—2x—2y+14=0

C-3.  The co-ordinates of the middle point of the chord cut off on 2x — 5y + 18 = 0 by the circle
X2 +y2—6x+2y—54=0are
(A)(1,4) (B) (2,4) (C) (4, 1) (D) (1,1)

C-4.» The locus of the mid point of a chord of the circle x2 + y? = 4 which subtends a right angle at the origin
is:
(Ayx+y=2 (B) x2+y?=1 (C)x2+y2=2 (D) x+y=1

C-5.= The chords of contact of the pair of tangents drawn from each point on the line 2x + y = 4 to the circle
x2 + y2 = 1 pass through the point
11
™ (1,2 ®(35) © @4 O) (4.4
C-6. The locus of the centers of the circles such that the point (2, 3) is the mid point of the chord 5x + 2y = 16
is:
(A)2x-5y+11=0 (B)2x+5y—-11=0 (C)2x+5y+11=0 (D) 2x-5y—-11=0
C-7.» Find the locus of the mid point of the chord of a circle x2 + y2 = 4 such that the segment intercepted by
the chord on the curve x2 — 2x — 2y = 0 subtends a right angle at the origin.
(Ayx2+y2-2x-2y=0 B)yx2+y2+2x-2y=0
(C)x2+y2+2x+2y=0 (D)yx2+y2—-2x+2y=0

Section (D) : Position of two circle, Orthogonality, Radical axis and radical centre

D-1.  Number of common tangents of the circles (x + 2)2 + (y-2)2=49 and (x—-2)2+ (y + 1)2=4is:
(A)O (B) 1 (C)2 (D)3

D-2.  The equation of the common tangent to the circle x2 + y2 — 4x — 6y—12=0 and x2 + y2 + 6x+18y + 26 = 0
at their point of contact is
(A)12x +5y +19=0 (B)5x+12y+19=0 (C)5x—12y+19=0 (D)12x-5y+19=0
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D-3.

D-4.»=

Equation of the circle cutting orthogonally the three circles x2 + y2 —2x + 3y — 7 = 0,
X2+y2+5x—5y+9=0andx?+y?+7x—-9y+29=0is
(A)x2+y2—16x—18y—-4=0 By x2+y2—-7x+11y+6=0
(C)x2+y2+2x—-8y+9=0 (D) x2+y2+16x—-18y—4=0

If the length of a common 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) 18 (B) 20 (C) 16 (D) 12

Section (E) : Family of circles , Locus, Miscellaneous

E-1. The locus of the centre of the circle which bisects the circumferences of the circles x2 + y2 = 4 &
X2+ y2-2x+6y+1=0Iis:
(A) a straight line (B) acircle (C) a parabola (D) pair of straight line
E-2.w». Equation of a circle drawn on the chord x cos a + y sin a = p of the circle X2 + y? = a2 as its
diameter, is
(A) (x? + y2—a?) —2p (xsina. + ycosa. —p) = 0 (B) (x* + y? — a?) —2p (xcosa + ysina —p) = 0
(C) (x2 + y2—a?) + 2p (xcosa + ysina—p) =0 (D) (x2 + y2— @) —p (xcosa + ysina—p) = 0
E-3. Find the equation of the circle which passes through the point (1, 1) & which touches the circle
X2 +y2 + 4x — 6y — 3 = 0 at the point (2, 3) on it.
(A)x2+y2+x—-6y+3=0 (Byx2+y?+x—-6y—-3=0
C)x2+y2+x+6y+3=0 (D) x2+y2+x—-3y+3=0
E-4. Find the equation of circle touching the line 2x + 3y + 1 =0 at (1, — 1) and cutting orthogonally the circle
having line segment joining (0, 3) and (— 2, — 1) as diameter.
(A) 2x2 + 2y2—10x—=5y + 1 =0 (B) 2x2 + 2y — 10x+ 5y +1 =0
(C)2x®+2y?—10x—5y—-1=0 (D) 2x® + 2y? + 10x—=5y + 1 =0
E-5.=. Equation of the circle which passes through the point (-1, 2) & touches the circle
x2 + y2 — 8x + 6y = 0 at origin, is -
(A)x2+y2—2x—%y =0 B)x*+y?+x—-2y=0
3 3
(C)x2+y2+2x+§y=0 (D)x2+y2+2x—§y =0
E-6.  Two circles are drawn through the point (a, 5a) and (4a, a) to touch the axis of ‘'y’. They
intersect at an angle of 6 then tan6 is -
40 9 1 1
A) — B) — C) — D) —
(A) 5 (B) 20 (C) 9 (D) Na
PART - lll : MATCH THE COLUMN
1. Column -1 Column -1i
(A) Number of values of a for which the common chord (p) 0

of the circles x? + y? = 8 and (x — a)? + y?2 = 8 subtends
a right angle at the origin is

(B)=.  The number of circles touching all the three lines () 2
3x+7y=2,21x+49y =5and 9x + 21y = 0 are
(C) The length of common chord of circles x2 + y2—x - 11y + 18 =0 (r) 5

and x2 +y2-9x—-5y+14=0is

(D) Number of common tangents of the circles (s) 3
xX2+y?—-2x=0andx®+y?+6x—-6y+2=0Iis

/\
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2.

Il Exercise-2 |

Column -1 Column -1l
(A) If director circle of two given circles C1 and Cz of equal (p) 13

radii touches each other, then ratio of length of internal

common tangent of C1 and Cz2 to their radii equals to

(B) Let two circles having radii r1 and r2 are orthogonal to each () 7
other. If length of their common chord is k times the square
root of hormonic mean between squares of their radii, then
k*equals to

(C) The axes are translated so that the new equation of the circle (r) 4

x2+y2-5x+2y -5 =0 has no first degree terms and the new
2
equation x2 + y2 = % , then the value of A is

(D) The number of integral points which lie on or inside the (s) 2
circle x2 +y?=4is

PART - | : ONLY ONE OPTION CORRECT TYPE

1=

4

5.»

If (a, ;],[b , %) ,(c , %) & [d , %] are four distinct points on a circle of radius 4 units, then abcd is

equal to:
(A) 4 (B) 16 (C) 1 (D) 2

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

(A)x2+8x+y2=0 (B) x2+8x+ (y—3)2=0

(C) (x—3)2+8x+y2=0 (D) x2+8x +8y?=0

If tangent at (1, 2) to the circle c,: x2 + y? = 5 intersects the circle c,: x> + y2 =9 at A & B and tangents
at A & B to the second circle meet at point C, then the co—ordinates of C is

(A) (4, 5) B) (%?j (C) (4, -5) (D) [g%)

A circle passes through point {3, \EJ touches the line pair x2 — y2 — 2x + 1 = 0. Centre of circle lies

inside the circle x2 + y2— 8x + 10y + 15 = 0. Co-ordinate of centre of circle is
(A) (4,0) (B) (5,0 (C) (6,0) (D) (0, 4)

The length of the tangents from any point on the circle 15x2 + 15y2 — 48x + 64y = 0 to the two circles
5x2 + 5y2 — 24x + 32y + 75 = 0 and 5x2 + 5y2 — 48x + 64y + 300 = 0 are in the ratio
(A)1:2 (B)2:3 (C)3:4 (D)2:1

The distance between the chords of contact of tangents to the circle; x2 + y2 + 2gx + 2fy + ¢ = 0 from the
origin & the point (g f) is:
(A) Jo?+ f B S € *— O

2a/g + f Zafg + f
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7.

8.n

9.n

10.=

11.»=

12

13.=

14.»

15. =

16.

If from any point P on the circle x> + y2 + 2gx + 2fy + ¢ = 0, tangents are drawn to the circle
X2 + y? + 2gx + 2fy + ¢ sina + (g2 + f2) cos?a = 0- then the angle between the tangents is:

(A) o (B) 20 © 5 ® 5

The locus of the mid points of the chords of the circle x2 + y? + 4x — 6y — 12 = 0 which subtend an angle

T . . . .
of 3 radians at its circumference is:

(A) (x—2)2 + (y + 3)2 = 6.25 (B) (x +2)2 + (y—3)2 = 6.25
(C) (x + 22+ (y—3)2 = 18.75 (D) (x +2)2+ (y + 3)2 = 18.75

If the two circles, x? + y2 + 2 g,x + 2f;y =0 & X2 + y2 + 2 g.x + 2 f,y = 0 touch each other then :

f f
(A) f1 94 =f292 (B) g_1= gi (C) f1 f2=g1 9> (D) f1+f2=g1+g2
1 2

A circle touches a straight line /x + my + n = 0 & cuts the circle x2 + y? = 9 orthogonally. The locus of

centres of such circles is:
(A) (X +my +n)2 = (2+m?3) (x2+Yy2—9) (B) (£x+my—n)2 = (2+m?) (x2+ y2—9)

(C) ({x+my+n)2 = (/2+m?2) (x2+y2+9) (D) (/x+my—n)2 = (£2+m?2) (x2+y2-9)

The locus of the point at which two given unequal circles subtend equal angles is:
(A) a straight line (B) a circle (C) a parabola (D) an ellipse

A circle is given by x? + (y — 1)2 = 1. Another circle C touches it externally and also the x-axis, then the
locus of its centre is

(A) {(x,y) :x2 =4y} U{(x, y) : y < O} (B) {(x,y) :x2+(y-1)2=4}U{(x,y) : y<0}
(C){(x,y):x2 =y} U{(0,y) :y <0} (D) {(x,y) : x2 =4y} U{(0,y) :y <0}

The locus of the centre of a circle touching the circle x? + y? — 4y — 2x = 4 internally and tangent on
which from (1, 2) is making a 60° angle with each other.

(A) (x—1)2+(y-2)=2 (B) (x—-1)2+(y—-2)=4

C)yx+1)2+(y—22=4 (D) (x+1)2+(y+22=4

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 and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for STATEMENT-1

(@) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

The centre of family of circles cutting the family of
circles x2 + y2 + 4x [k —gj + 3y [k —%j —6 (A + 2) = 0 orthogonally, lies on
(A)x—=y—-1=0¢( B)4x +3y-6=0 (C)4x+3y+7=0 (D)3x—-4y—-1=0

The circle x2 + y2 = 4 cuts the circle x2+y2+2x + 3y -5 = 0 in A & B. Then the equation of the circle on
AB as a diameter is:

(A)13(x2+y?)—4x—-6y-50=0 (B)9(x2+y?) +8x -4y +25=0
(C)x2+y2-5x+2y+72=0 (D) 13(x2+y?)—4x—-6y+50=0
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PART-Il: NUMERICAL VALUE QUESTIONS

INSTRUCTION :

% The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
% If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal
placed.

1=

Find maximum number of points having integer coordinates (both x, y integer) which can lie on a circle

with centre at (\/5 «/5) is (are)

2= If equation of smallest circle touching the circles x2 + y2 -2y -3 =0and x2+ y2—-8x—-18y + 93 =0 is
X2 +y2—4x—fy + ¢ =0thenvalue of f + cis

3.=» A line meets the co-ordinate axes in A and B. A circle is circumscribed about the triangle OAB. If
d; and d, are the distances of the tangent to the circle at the origin O from the points A and B
respectively and diameter of the circle is A,d; + A,d,, then find the value of &, + A,.

4. A circle is inscribed (i.e. touches all four sides) into a rhombous ABCD with one angle 60°. The distance
from the centre of the circle to the nearest vertex is equal to 1. If P is any point of the circle, then
|PA[® + |PBJ? + |PC® + |PD[? is equal to :

5.x Let x & y be the real numbers satisfying the equation x2 — 4x + y2 + 3 = 0. If the maximum and minimum
values of x2 + y2 are M & m respectively, then find the numerical value of (M + m).

6.= Find absolute value of 'c' for which the set,

{(x, y) X2 + y2 + 2x < 1} " {(x, y) | 5X — 12y + ¢ > 0} contains only one point is common.

7.». A rhombus is inscribed in the region common to the two circles x2 + y2 — 4x — 12 = 0 and
x2 + y2 + 4x — 12 = 0 with two of its vertices on the line joining the centres of the circles then area of the
rhombus is

8. If (o, B) is @ point on the circle whose centre is on the x-axis and which touches the line x + y = 0 at
(2, =2), then find the greatest value of ‘o’ is

9= Two circles whose radii are equal to 4 and 8 intersect at right angles, then length of their common
chord is

10. A variable circle passes through the point A (a, b) & touches the x—axis and the locus of the other end
of the diameter through A is (x — a)?2 = Aby , then find the value of A

11.= Let A be the centre of the circle x2 + y2 — 2x — 4y — 20 = 0. Suppose that the tangents at the points
B(1,7) & D (4, - 2) on the circle meet at the point C. Find the area of the quadrilateral ABCD.

12. If the complete set of values of a for which the point (2a, a + 1) is an interior point of the larger segment
of the circle x2 + y2 — 2x — 2y — 8 = 0 made by the chord whose equation is 3x — 4y + 5 = 0 is (p,q) then
value of p + q is

13. The circles X2 + y2 + 2ax + ¢y + a = 0 and x2 + y2 — 3ax + dy — 1 = 0 intersect in two distinct points P and
Q, then find the number of values of ‘a’ for which the line 5x + by — a = 0 passes through P and Q.

14.=  The circumference of the circle x2 + y2 — 2x + 8y — q = 0 is bisected by the circle
X2 +y2+4x+12y +p =0, thenfindp + q

15. A circle touches the line y = x at a point P such that OP = 42 where O is the origin. The circle
contains the point (=10, 2) in its interior and the length of its chord on the line x + y =0 is 6 \E If the
equation of the circle x2 + y2 + 2g x + 2fy + 3¢ = 0, then value of g + f + c is

PART - lll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

1. The equation of circles passing through (3, —6) touching both the axes is

(A)x2+y2—6x+6y+9=0 (Byx2+y2+6x—6y+9=0
(C) x2+y2+30x—-30y +225=0 (D) x2 + y2—30x + 30y + 225 =0
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2.

3=

5.»

6.=

10.=

11.=

12.

Equations of circles which pass through the points (1, —2) and (3, — 4) and touch the x-axis is
(A)x2+y2+6x+2y+9=0 (B) x2+y2+10x + 20y +25=0
(C)x2+y2—-6x+4y+9=0 (D) x2+y2+10x +20y—25=0

The centre of a circle passing through the points (0, 0), (1, 0) & touching the circle x2 + y2 =9 is :

w3l e ey e

The equation of the circle which touches both the axes and the line g +1 = 1 and lies in the first

4
quadrant is (x — ¢)2 + (y — ¢)2 = c2 where c is

(A) 1 (B)2 (C) 4 (D)6

Find the equations of straight lines which pass through the intersection of the lines x — 2y — 5 = 0, 7x
+y =50 & divide the circumference of the circle x2 + y2 = 100 into two arcs whose lengths are in the
ratio 2 : 1.

(A)3x—4y-25=0 (B)4x+3y—-25=0 (C)4x—-3y-25=0 (D)3x +4y-25=0
Tangents are drawn to the circle x? + y? = 50 from a point ‘P’ lying on the x-axis. These tangents meet
the y-axis at points ‘P,” and ‘P,". Possible coordinates of ‘P’ so that area of triangle PP,P, is minimum,
is/are

(A) (10,0) (B) (10 ¥2, 0) (C) (-10,0) (D) (-10 v2,0)
If (a, 0) is a point on a diameter segment of the circle x2 + y? = 4, then x> — 4x — a? = 0 has
(A) exactly one real root in (— 1, 0] (B) Exactly one real root in [2, 5]

(C) distinct roots greater than-1 (D) Distinct roots less than 5

The tangents drawn from the origin to the circle x? + y? — 2rx — 2hy + h? = 0 are perpendicular if
(A)h=r (Byh=—r C)r2+h?=1 (D) r2 = h?

The equation (s) of the tangent at the point (0, 0) to the circle where circle makes intercepts of length
2a and 2b units on the coordinate axes, is (are) -

(A)ax+by =0 (Byax—by=0 (C)x=y (D) bx + ay = ab

Consider two circles C1: x2 + y2—1=0and Cz : x2 + y2— 2 = 0. Let A(1,0) be a fixed point on the circle
C, and B be any variable point on the circle C2. The line BA meets the curve C2 again at C.

Which of the following alternative(s) is/are correct ?
(A) OA2 + OB? + BC? < [7, 11], where O is the origin.
(B) OA2 + OBZ? + BC? € [4, 7], where O is the origin.

(C) Locus of midpoint of AB is a circle of radius 1 .

NG

(D) Locus of midpoint of AB is a circle of area g

One of the diameter of the circle circumscribing the rectangle ABCD is x — 3y + 1 = 0.

If two verticles of rectangle are the points (- 2, 5) and (6, 5) respectively, then which of the following
hold(s) good?

(A) Area of rectangle ABCD is 64 square units.

(B) Centre of circle is (2, 1)

(C) The other two vertices of the rectangle are (- 2, — 3) and (6, — 3)

(D) Equation of sidesarex=—2,y=-3,x=5andy =6.

Three concentric circles of which the biggest is x2 + y2 = 1, have their radii in A.P. If the line y = x + 1
cuts all the circles in real and distinct points. The permissible values of common difference of A.P.
is/are

(A)0.4 (B) 0.6 (C) 0.01 (D) 0.1
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13.=

14.»

15.»

16.

17.

18.

19. %=

20.»=

If 4¢2—5m2 + 6/ + 1 = 0. Prove that /x + my + 1 = 0 touches a definite circle, then which of the following
is/are true.
(A) Centre (0, 3) (B) centre (3, 0) (C) Radius 5 (D) Radius 5

If the circle C4: x2 + y2 = 16 intersects another circle C, of radius 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 of the centre of C, are:

9 12 9 -12 -9 12 -9 +12
) (E’?j B) (5’ ?J © (??J ©) (??}

For the circles x2 + y2 — 10x + 16y + 89 — r2 = 0 and x? + y2 + 6x — 14y + 42 = 0 which of the following
is/are true.

(A) Number of integral values of r are 14 for which circles are intersecting.

(B) Number of integral values of r are 9 for which circles are intersecting.

(C) For r equal to 13 number of common tangents are 3.

(D) For r equal to 21 number of common tangents are 2.

Which of the following statement(s) is/are correct with respect to the circles S, =x? + y? -4 =0 and
S,=x2+y?-2x-4y+4=07

(A) S; and S, intersect at an angle of 90°.

(B) The point of intersection of the two circle are (2, 0) and (g gj
(C) Length of the common of chord of S, and S, is % :

(D) The point (2, 3) lies outside the circles S; and S..

Two circles, each of radius 5 units, touch each other at (1, 2). If the equation of their common tangent is
4x + 3y = 10. The equations of the circles are

(A)x2+y2+6x+2y—-15=0 (B)x2+y?2—10x—-10y +25=0
(C)x2+y?—6x+2y-15=0 (D) x2+y2-10x+ 10y + 25 =0

X2 + y2=a? and (x — 2a)? + y? = a? are two equal circles touching each other. Find the equation of circle
(or circles) of the same radius touching both the circles.

(A)x2+y2+2ax+2\/§ay+3a2=0 (B)x2+y2—2ax+2\/§ay+3a2=0

(C)x2 +y2 +2ax —2/3ay +3a2=0 (D) x2 +y?—2ax—2+f3ay +3a2=0

The circle x2 + y2 — 2x — 3ky — 2 = 0 passes through two fixed points, (k is the parameter)

(A)(1+J§,o) (B)(—1+\/§,0) (C)(—\/§—1,0) (D)(1—\/§,0)

Curves ax? + 2hxy + by? — 2gx — 2fy + c =0 and a'x* — 2hxy + (@' + a—b)y? - 2g'x - 2f'y +¢c =0

intersect at four concyclic point A, B, C and D. If P is the point (wu] then which of the
a+a a+a

following is/are true

(A) P is also concyclic with points A, B, C, D (B) PA, PB, PC in G.P.

(C) PA2+ PB? + PC?=3PD? (D) PA, PB, PCin A.P.

PART - IV : COMPREHENSION

Comprehension #1 (Q. No. 1t0 3) =

1.=

2.=

LetS,, S,, S, bethecircles x2 +y2 +3x +2y + 1=0,x*+y2—x+6y +5=0
and X2 + y? + 5x — 8y + 15 = 0, then
Point from which length of tangents to these three circles is same is

(A)(1,0) (B) (3,2 (C) (10, 5) (D) (-2,1)
Equation of circle S, which cut orthogonally to all given circle is
(Ayx2+y2—6x+4y—-14=0 B)x2+y2+6x+4y—14=0

(C) x2+y2—-6x—4y+14=0 (D)x2+y?—6x—4y—-14=0
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3= Radical centre of circles S, S,, & S, is
(A) (——,——j (B) (3,2) (C) (1,0) (D) (——, ——j

Comprehension #2 (Q. No. 4 to 6)=
Two circlesare S, =(x +3)?+y?=9
S,=(x-5)2+y*=16
with centres C, & C,

4 A direct common tangent is drawn from a point P (on x-axis) which touches S, & S, at Q & R,
respectively. Find the ratio of area of APQC, & APRC,,.
(A)3:4 (B)9:16 (C)16:9 (D)4 :3

5.=  From point'A’ on S, which is nearest to C,, a variable chord is drawn to S,. The locus of mid point of the

chord.
(A) circle (B) Diameter of s
1
(C) Arc of a circle (D) chord of s, but not diameter

6.= Locus obtained in question 5 cuts the circle S, at B & C, then line segment BC subtends an angle on
the major arc of circle S, is

3 T 4 T 1 3 o [4)

(A) cos™ 7 (B) =——tan"'— (C) —— —tan'— (D) = cot! 3

2 3 2 2 4 2

= Marked questions are recommended for Revision.
* Marked Questions may have more than one correct option.

N
J

PART - |1 : JEE (ADVANCED) / lIIT-JEE PROBLEMS (PREVIOUS YEARS)

1. Two parallel chords of a circle of radius 2 are at a distance \EH apart. If the chords subtend at the

center, angles of E and % , Where k > 0, then the value of [K] is

[Note : [k] denotes the largest integer less than or equal to k] [IT-JEE - 2010, Paper-2, (3, 0), 79]

2. The circle passing through the point (=1, 0) and touching the y-axis at (0, 2) also passes through the
point [IT-JEE 2011, Paper-2, (3, 1), 80]
3 5 35
A |-=,0 B)|——,2 C) |——=, = D) (4,0
()(2j ()(2j ()(zzj (D) (-4, 0)
3. The straight line 2x — 3y = 1 divides the circular region x2 + y? < 6 into two parts.
IfS = 2,§ , §§ , l—l , 11 , [IT-JEE 2011, Paper-2, (4, 0), 80]
4)\2 4)\4 4)\8 4

then the number of point(s) in S lying inside the smaller part is

4.5 The locus of the mid-point of the chord of contact of tangents drawn from points lying on the straight

line 4x — 5y = 20 to the circle X2 + y2 =9 is [IT-JEE 2012, Paper-1, (3, -1), 70]
(A) 20(x? + y?) —36x + 45y =0 (B) 20(x? + y?) + 36x—45y =0
(C) 36(x?+y?) —20x +45y =0 (D) 36(x?+y?) +20x —45y =0
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Paragraph for Question Nos. 5 to 6

A tangent PT is drawn to the circle x? + y? = 4 at the point P( \/5 1). A straight line L, perpendicular to

PT is a tangent to the circle (x — 3)2 + y2 = 1. [IT-JEE 2012, Paper-2, (3, —1), 66]

5. A common tangent of the two circles is
(A)x=4 B)y=2 (C)x+ By=4 D)x+23y=6

6. A possible equation of L is
(A)x—3y=1 (B)x+3y=1 (C)x—By=-1 D)x+ 3 y=5

7. Circle(s) touching x-axis at a distance 3 from the origin and having an intercept of length 247 on y-axis
is (are) [JEE (Advanced) 2013, Paper-2, (3, —1)/60]
(A) x2+y2—6x+8y+9=0 (B) x2+y?—6x+7y+9=0
(C) x*+y?—-6x-8y+9=0 (D) x*+y?—6x—-7y+9=0

8*. A circle S passes through the point (0, 1) and is orthogonal to the circles (x — 1)2 + y> = 16 and
x2+y2=1.Then [JEE (Advanced) 2014, Paper-1, (3, 0)/60]
(A) radius of Siis 8 (B) radius of Sis 7
(C) centre of Sis (-7, 1) (D) centre of Sis (-8, 1)

9*xw  The circle C, : x2 + y? = 3, with centre at O, intersects the parabola x2 = 2y at the point P in the first
quadrant. Let the tangent to the circle C, at P touches other two circles C, and C, at R, and R,,

respectively. Suppose C, and C, have equal radii 2 J3 and centres Q, and Q,, respectively. If Q, and

Q, lie on the y-axis, then [JEE (Advanced) 2016, Paper-1, (4, —2)/62]
(A) Q,Q, = 12 (B) R,R, = 46
(C) area of the triangle OR,R, is 6 J2 (D) area of the triangle PQ,Q, is 4 B

10*. Let RS be the diameter of the circle x2 + y?> = 1, where S is the point (1, 0). Let P be a variable point
(other than R and S) on the circle and tangents to the circle at S and P meet at the point Q. The normal
to the circle at P intersects a line drawn through Q parallel to RS at point E. Then the locus of E passes

through the point(s) [JEE (Advanced) 2016, Paper-1, (4, —2)/62]
1 1 11 1 1 1 1
A 373 ® |73 © |3 7 D) (7773
11. For how many values of p, the circle x*> + y? + 2x + 4y — p = 0 and the coordinate axes have exactly
three common points? [JEE(Advanced) 2017, Paper-1,(3, 0)/61]
PARAGRAPH “X” [JEE(Advanced) 2018, Paper-1, (3, —1)/60]

Let S be the circle in the xy-plane defined by the equation x2 + y2 = 4.
(There are two questions based on PARAGRAPH “X”, the question given below is one of them)

12. Let E1E2 and FiF2 be the chords of S passing through the point Po(1, 1) and parallel to the x-axis and
the y-axis, respectively. Let G1Gz be the chord of S passing through Po and having slope —1. Let the
tangents to S at E1 and E2 meet at Es, the tangents to S at F1 and F2 meet at F3, and the tangents to S
at G1 and G2 meet at Gs. Then, then, the points Es, F3, and Gs lie on the curve
(A)x+y =4 (B) (x—4)2+ (y—4)>=16 (C) (x-4)(y—-4)=4 (D)xy=4

13. 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
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(A) (x +y)? =3xy (B) x23 + y2B3 = 2433 (C) x2 + y2 = 2xy (D) x2 + y? = x2y?

14*, Let T be the line passing through the points P(—2, 7) and Q(2, —5). Let F1 be the set of all pairs of circles
(S1, S2) such that T is tangent to St at P and tangent to Sz at Q, and also such that S1 and Sz touch
each other at a point, say, M. Let E1 be the set representing the locus of M as the pair (S1, S2) varies in
F1. Let the set of all straight line segments joining a pair of distinct points of E1 and passing through the
point R(1, 1) be F2. Let E2 be the set of the mid-points of the line segments in the set F2. Then, which of
the following statement(s) is (are) TRUE [JEE(Advanced) 2018, Paper-2, (4, —2)/60]
(A) The point (-2, 7) lies in E1 (B) The point (%gj does NOT lie in E2
(C) The point (%1) lies in Ex (D) The point (o, gj does NOT lie in E
PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

1. The circle x? + y? = 4x + 8y + 5 intersects the line 3x — 4y = m at two distinct points if

[AIEEE 2010, (4, -1), 144]
(1) -=35<m<15 (2) 15<m <65 (3) 35<m<85 (4) —85<m<-35

2. The two circles x2 + y? = ax and x? + y2 = ¢?(c > 0) touch each other if :

[AIEEE-2011, I, (4, —1), 120]
(1)2]al =c (2) |la|=c (3)a=2c (4) |al = 2c

3. The equation of the circle passing through the point (1, 0) and (0, 1) and having the smallest radius is -
(1) x®+y2—2x—-2y+1=0 (2) x*+y?—x-y=0 [AIEEE-2011, I, (4, —1), 120]
B)x2+y?+2x+2y-7=0 4)x>+y2+x+y—2=0

4, 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 : [AIEEE- 2012, (4, —1), 120]

10 3 6 5
1) — 2) = 3) = 4) —
(1) 3 2) z 3) z 4) 3
5. The circle passing through (1, —2) and touching the axis of x at (3, 0) also passes through the point
[AIEEE - 2013, (4, -1),120]
(1) (5,2 (2) (2, -5) 3) (5,-2) 4) (-2,9)

6. 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(Main) 2014, (4, — 1), 120]
(1)1 @+ @ L @ B
2 4 2 2
7. Locus of the image of the point (2, 3) in the line 2x -3y +4) +k (x—2y +3) =0,k e R, is a
[JEE(Main) 2015, (4, — 1), 120]
(1) straight line parallel to x-axis (2) straight line parallel to y-axis
(8) circle of radius 2 (4) circle of radius \/5

8. The number of common tangents to the circles x2 + y> —4x —6y — 12 = 0 and x2 + y? + 6x + 18y + 26 = 0,
is [JEE(Main) 2015, (4, —1), 120]

(1)1 (2)2 (3)3 (4) 4

9. The centres of those circles which touch the circle, x2 + y2 — 8x — 8y — 4 = 0, externally and also touch
the x-axis, lie on : [JEE(Main) 2016, (4, — 1), 120]

(1) an ellipse which is not a circle (2) a hyperbola
(3) a parabola (4) acircle
10. If one of the diameters of the circle, given by the equation, x? + y> —4x + 6y — 12 = 0, is a chord of a

circle S, whose centre is at (- 3, 2), then the radius of Siis : [JEE(Main) 2016, (4, — 1), 120]
(1) 5v3 (2)5 (3) 10 (4) 5\2

/\
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Let the orthocenter 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 segement AC as diameter , is :
[JEE(Main) 2018, (4, — 1), 120]

(1) 3,2 @) % 3) Vi (4) 2410

Three circles of radii, a, b, ¢ (a < b < ¢) touch each other externally, If they have x-axis as a common

tangent, then : [JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120]
1 1 1 1 1 1

(1)a,b,carein AP. (2) ——=—+—— (3)va, Vb, Jc areinAP. (4) —=—+—
Ja Vb Ve Vo Ja e

If a circle C passing through the point (4,0) touches the circle x2 + y?2 + 4x — 6y = 12 externally at the

point (1, —1), then the radius of C is: [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]

(1) 245 (2) 57 (3) 4 (4)5

If a variable line, 3x + 4y — A = 0 is such that the two circles x> + y° — 2x -2y + 1 = 0 and
x? + y? —18x —2y +78 = 0 are on its opposite sides, then the set of all values of A is the interval:

[JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]
(1) (2,17) (2) [12, 21] (3) [183, 23] (4) (28,31)

If a circle of radius R passes through the origin O and intersects the coordinate axes at A and B, then
the locus of the foot of perpendicular from O on AB is -

[JEE(Main) 2019, Online (12-01-19),P-2 (4, — 1), 120]
(1) (x2+y?) (x +y) = R*y (2) (x* +y?)3 = 4R?x?y?
(3) (x* + y?)? = 4Rx?y? (4) (x2 + y?)? = 4R?x?y?
The sum of the squares of the lengths of the chords intercepted on the circle, x2 + y2 = 16, by the lines,
x +y =n, neN, where N is the set of all natural numbers, is :

[JEE(Main) 2019, Online (08-04-19),P-1 (4, — 1), 120]
(1) 105 (2) 210 (3) 320 (4) 160

If a tangent to the circle x? + y? = 1 intersects the coordinate axes at distinct points P and Q, then the
locus of the mid-point of PQ is : [JEE(Main) 2019, Online (09-04-19),P-1 (4, — 1), 120]

(1)x2+y?—4x2y>=0 (2)x2+y?—16x%y°=0 (3)x2+y2—2x?%>=0 (4)x2+y2—2xy=0

The locus of the centres of the circles, which touch the circle, x2 + y2 = 1 externally, also touch the
y-axis and lie in the first quadrant, is : [JEE(Main) 2019, Online (10-04-19),P-2 (4, — 1), 120]

(1) x=41+4y,y>0 (2) y=+1+4x,x20 (3) x=41+2y,y>0 (4) y=+1+2x,x>0

If aline, y = mx + ¢ is a tangent to the circle, ( x — 3)2 + y2 = 1 and it is perpendicular to a line L1, where

L+ is the tangent to the circle, x? + y2 = 1 at the point (

al lj ; then :
2B)

[JEE(Main) 2020, Online (08-01-20),P-2 (4, —1), 120]
(1)c2+7¢c+6=0 (2)c2+6c+7=0 (3)c2-6c+7=0 (4)c2-7c+6=0

If the curves, x2—6x + y2 + 8 =0 and x2— 8y + y?2 + 16 —k = 0, (k > 0) touch each other at a point, then
the largest value of k is [JEE(Main) 2020, Online (09-01-20),P-2 (4, 0), 120]

/\
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EXERCISE - 1
PART - |

Section (A) :

A1, x2+y?=1 A-3. x2+y?-3x-4y=0 A4, x2+y?—4x-4y+4=0
A5 x2+y2+62y+6x+9=0 A-6. (x+32+(y—-4)2=4 A7. (36,47)

Section (B) :

B-1. 2 B-2. (1,3),(57), 42 B-3. x-7y—-45=0

B-4. \/§x —-yx4=0

B-5. 16x2—65y? — 288x + 1296 = 0, tan! (%} B-6. Yes

Section (C) :

C1. 2x-y=0 C2. x+2y—-1=0 C3. (x+4)2+y>=16
C-5. X+y+5=0 C-6. (6, —%)

Section (D) :
D-1. x=0,3x+4y=10,y=4 and 3y = 4x.

D-3. 2(x+y)—7x+2y=0 D-4. (ﬁ 2} ; %

Section (E) :

E-1. x2+y?-2x-4y=0.
E-2. () (x—12+(y+22+20(2x—y—4)=0
(i) (x—1)2+ (y+2)2+ 20 2x-y-4)=0
E-4. (5—2—§j E-5. x2+y?—-17x—19y +50=0
379
PART -l
Section (A) :
A1l. (D) A2 (A A3 (B A4 (C) A5 (D) A6 (B A7 (A
A-8. (C)
Section (B) :
B-1. (A B-2. (B) B-3. (B) B-4. (B) B-5. (A B-6. (B) B-7. (A
B-8. (D) B-9. (C) B-10. (A) B-11. (C) B-12. (A) B-13. (B) B-14. (A)
Section (C) :
C-1. (A C-2. (B) C3. (A C-4. (C) C-5. (B) C-6. (A) C-7. (A
Section (D) :
D-1. (B) D-2. (B) D-3. (A D-4. (A
Section (E) :
E-1. (A E-2. (B) E-3. (A E-4. (A E-5. (D) E-6 (A
PART - 1ll
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EXERCISE - 2
PART - |
1. (c) 2 (B) 3. (D) 4. (A) 5. (A) 6. (c)y T (B)
8. (B) o. (B) 10. (A 1.  (B) 122 (D) 13. (B) 14. (D)
15. (B) 16. (A
PART -1l
1. 01.00 2. 32.88 or 32.89 3. 02.00 4. 11.00 5. 10.00 6. 13.38
7. 13.85 or 13.86 8. 06.82 or 06.83 9. 07.15 10. 04.00
11. 75.00 12. 01.30 13. 00.00 14. 10.00 15. 18.66 or 18.67
PART - 1ll
1. (AD) 2. (BC) (BD) 4 (AD) 5 (CD) 6. (AC)
7. (ABCD) 8. (ABD) 9 (AB) 10 (ACD) 11 (ABC) 12.  (CD)
13. (BC) 14. (BD) 15 (AC) 16 (ACD) 17 (AB) 18.  (BD)
19. (AD)  20. (BCD)
PART - IV
1. B) 2 DO 3 A) 4. (B) 5. (C) 6. (A)
EXERCISE - 3
PART - |
1. 3 (D) 3. 2 4. (A) 5. (D) 6. A 7. (AC)
8. (BC) o. (ABC) 10. (AC) 11. (2 12. (A 13. (D) 14. (BD)
PART -1l
1. (1) (2) 3 2) 4 (1) 5 3) 6 @) 7 3)
8. (3) 9 (3) 10 (1) 1. (1) 12. (2 13. (4 14. (2
15. (2 16. (2 17. (1) 18. (4) 19. (2 20. 36
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Bl High Level Problems (HLP)

= Marked Questions may have for Revision Questions.

SUBJECTIVE QUESTIONS

10.

11.

12.

13.

14.

15.

|\

Find the equation of the circle passing through the points A(4, 3), B(2, 5) and touching the axis of
y. Also find the point P on the y—axis such that the angle APB has largest magnitude.

Let a circle be given by 2x (x —a) + y (2y — b) = 0, (a # 0, b = 0). Find the condition on a & b if two

chords, each bisected by the x—axis, can be drawn to the circle from (a , gj

A circle is described to pass through the origin and to touch the lines x = 1, x + y = 2. Prove that the
radius of the circle is a root of the equation (3 - 2\/5) -2 \/§t +2=0.

If (a, o) lies inside the circle x2 + y2 = 9 : x2 — 4x — a2 = 0 has exactly one root in (— 1, 0), then find the
area of the region in which (a, o) lies.

Let S=x2+ y? + 2g9x + 2fy + ¢ = 0 be a given circle. Find the locus of the foot of the perpendicular
drawn from the origin upon any chord of S which subtends right angle at the origin.

A ball moving around the circle x2 + y2 — 2x — 4y — 20 = 0 in anti—clockwise direction leaves it
tangentially at the point P(-2, —2). After getting reflected from a straight line it passes through the centre

of the circle. Find the equation of this straight line if its perpendicular distance from P is g You can
assume that the angle of incidence is equal to the angle of reflection.

The lines 5x + 12 y — 10 = 0 and 5x — 12y — 40 = 0 touch a circle C, of diameter 6 unit. If the centre of
C, lies in the first quadrant, find the equation of the circle C, which is concentric with C, and cuts of
intercepts of length 8 on these lines.

The chord of contact of tangents drawn from a point on the circle X2 + y2 = a2 to the circle
X2 + y2 = b2 touches the circle x2 + y2 = ¢c2. Show that a, b, ¢ are in G.P.

Find the locus of the middle points of chords of a given circle x2 + y2 = a2 which subtend a right angle at
the fixed point (p, q).

Leta/2—-bm2 +2d/¢ + 1 =0, where a, b, d are fixed real numbers such that a + b = d2. If the line

Ix + my + 1 = 0 touches a fixed circle then find the equation of circle

The centre of the circle S = 0 lies on the line 2x — 2y + 9 = 0 and S = 0 cuts orthogonally the circle
x2 + y2 = 4. Show that circle S = 0 passes through two fixed points and also find their co—ordinates.

Prove that the two circles which pass through the points (0, a), (0, — a) and touch the straight line y = m
x + ¢ will cut orthogonaly if c2 = a2 (2 + m2).

Consider points A (\/ﬁ, 0) and B (2\/ﬁ, 0) lying on x-axis. These points are rotated in an-

anticlockwise direction about the origin through an angle of tan- (%j . Let the new position of A and B

213

be A’ and B’ respectively. With A" as centre and radiusT a circle C, is drawn and with B' as a

J13

centre and radius 3 circle C, is drawn. Find radical axis of C, and C..

P(a, b) is a point in the first quadrant. If the two circles which pass through P and touch both the
co—ordinate axes cut at right angles, then find condition in a and b.

Prove that the square of the tangent that can be drawn from any point on one circle to another circle is
equal to twice the product of perpendicular distance of the point from the radical axis of two circles and
distance between their centres.
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16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

1.

11.

14.

18.

22.

24.

|\

Find the equation of the circle which cuts each of the circles, x2+y?=4,x2+y2-6x -8y +10=0
& X2 +y2 +2x — 4y — 2 = 0 at the extremities of a diameter.

Show that if one of the circle x2 + y? + 2gx + ¢ = 0 and x2 + y2 + 2g,x + ¢ = 0 lies within the other,
then gg, and ¢ are both positive.

Let ABCD is a rectangle. Incircle of AABD touches BD at E. Incircle of ACBD toches BD at F.
If AB = 8 units, and BC = 6 units, then find length of EF.

Let circles S1 and Sz of radii r1 and r2 respectively (r1 > rz) touches each other externally. Circle S radii r
touches S1 and S: externally and also their direct common tangent. Prove that the triangle formed by
joining centre of S1, Sz2and S is obtuse angled triangle.

Circles are drawn passing through the origin O to intersect the coordinate axes at point P and Q such
that m. OP + n. OQ is a constant. Show that the circles pass through a fixed point.

A triangle has two of its sides along the axes, its third side touches the circle
X2 +y2 —2ax —2ay + a2 = 0. Find the equation of the locus of the circumcentre of the triangle.

Let S, be a circle passing through A(0, 1), B(-2, 2) and S, is a circle of radius M units such that AB is
common chord of S, and S,. Find the equation of S,.

The curves whose equations are

S =ax?+2hxy + by? + 2gx + 2fy + ¢ =0

S'=a'x?+2h'xy +b'y? + 2g'x + 2f'y + ¢’ =0

intersect in four concyclic points then find relation in a, b, h, a’, b’, h'.

A circle of constant radius ‘r’ passes through origin O and cuts the axes of coordinates in points P and
Q, then find the equation of the locus of the foot of perpendicular from O to PQ.

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

N

J

x2+y2-4x-6y+9=0 OR x2+y?-20x-22y + 121 =0, P(0, 3), 6 = 45°

(a2 > 2b?) 4, 4{\E+%cot‘1[%} 5. x2+y2+gx+fy+%=0
(43 -3)x-(4+33)y—(39-243)=0 7. X2+y2-10x-4y+4=0
2x2+2y2-2px—-2qy+p°+0g°-a2=0 10. x2+y2-2dx+d?-b =0
a4 (-1 1 13.  9x+6y=65
’ ) 2! 2 - y_
a2-4ab+b2=0 16. X2+y2-4x-6y—-4=0
2 21.  2(x+y)-a=2Y
a

a-b a-b
X4y +2X—3y +2 %7 (x+2y—-2)=0 23, ™
(X2 + y2)2 (x2 + y2) = 4r2 25, (2ax — 2by)2 + (2bx — 2ay)? = (a2 — b?)?
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Circle “_

Il Exercise-1 |

w Marked questions are recommended for Revision.

= fifea we Sevm aFg ueE 2

PART -1 : SUBJECTIVE QUESTIONS

AT - | fdvarIs 999 (SUBJECTIVE QUESTIONS)

Section (A) : Equation of circle, parametric equation, position of a point
oS (A) @ T BT GHIBRI, Yraferes wHawon, fag o Refa

A-1.

Sol.

Hindi.

A-2.

Sol.

Hindi.

Find the equation of the circle that passes through the points (1, 0), (- 1, 0) and (0, 1).
fa=gatl (1, 0), (=1, 0) 3R (0, 1) & oIk dTel I BT FHIBIOT FA DI |
Ans. x2+y?=1
Centre (0, 0), radius 1
X2+y2=1
©0.1)

90

o) w(w)

@7 (0, 0), Brear=1
X2 + y2 = l
0.1)

90

(-1,0) (0,0) /(1,0)

ABCD is a square in first guadrant whose side is a, taking AB and AD as axes, prove that the equation
to the circle circumscribing the square is X2 + y2 = a(x + V).

Yol a drell U a3 ABCD U2H agfer § & | Yofl AB 3R AD &I 318l oid gy g aIfvg fb a1 &
RATIGT BT FHIBRT X2 +y2=a(x +y) B

Since BD is diameter of circle

D(0,a), ©

B B(a,0)

Hence (x—a) (x-0)+(y-0)(y—a)=0
= X2+y2 =a(x+y)

4f BD I &1 &N B |

D(0,a) c

A B(a,0)

I (x-a)(x-0)+(y-0)(y-a)=0
= X2ty =a(x+y)

/\
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A-3. Find the equation to the circle which passes through the origin and cuts off intercepts equal to 3 and 4
from the positive axes.
I g BT FHIGRY FG DN S Jafdg A TRl & TAT gkAD el TR HAY: 3 AR 4 dI=E D
T GUS Predl B |
Ans. x2+y?—-3x—-4y=0

Sol.

0.,4)

(0.0 (3,0

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

A-4. Find equation of circle which touches x & y axis & perpendicular distance of centre of circle
from 3x + 4y + 11 = 0 is 5. Given that circle lies in Ist quadrant.

I g I FHIGRYT ST DITY Sl X T y e DI W BT & A W X+ 4y +11 =09 T & D= DI
FREq g9 52 | fear = g b g7 verd wgute § Red © |
Ans. XxX2+y?—-4x—-4y+4=0

Sol. 1 distance &¥dq gl W‘:S
r+11= +25
r=2,—36/7

-, circle is in I8 quadrant Hence r = 2

T Yo IgATe H © A r=2

5

S

Equation FHI®RIT (X —2)2+ (Y —2)2=22 = x>+ y2—4x—4y+4=0

A-5.=  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.
I GBI FHIBIV A1 DI Sl X-318 DI Helldg A 3 $hlg g IR W2 PRl © 3MR y-318 W 6 3PhTg
BT ITTS bl ¢ |
Ans. XxX2+y2+6\2y+6x+9=0

e

A-6. Find equation of circle whose cartesian equation are x =—-3+2sinf,y=4+2cos 6
I g BT FHIEROT FI BT fTast Frciia FHiaRer x = -3 +2sin0,y=4+2cos 0 & |
Ans. (x+3)2+(y—4)2=4
Sol. X=-3+2sin® = x+3=2sin6
y=4+2c0os = y—-4=2cosH
Squarring and add (x + 3)2 + (y—4)2=4
Hindi. x=-3+2sin® = x+3=2sin0
y=4+2c0os = y—-4=2cosH

T BB Sied W (X +3)2 + (y—4)2 =4

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029

Sol.

(Xi3)2 +(yi3\/§)z = (3\/5)2



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Circle “_

A-7.

Sol.

Sol.

Find the values of p for which the power of a point (2, 5) is negative with respect to a circle
x2 +y2 — 8x — 12y + p = 0 which neither touches the axes nor cuts them.
FA x2+y2 - 8x — 12y + p =0 9 A1 &l I Pl 81 9 & WY Ha1 8 a1 5 (2, 5) & A0E
fag—wfda o &9 & fol p &AM 9 B |
Ans. (36, 47)
X2+y2—-8x—-12y+p=0
Power of (2,5)isS,=4+25-16-60+P=P-47<0=P <47
Circle neither touches nor cuts coordinate axes
0?°-c<0=16-p<0=p>16
ff-c<0=>36-p<0=>p>36
taking intersection P € (36, 47)

X2+y?—8x—-12y+p=0

(2,5) @1 fag wkh 8 S,=4+25-16-60+P=P-47<0= P <47

g A A W BT B 7 1 e el Pl W Bl 2
0°-c<0=>16-p<0=p>16
ff—c<0=>36-p<0=p>36

[qdfTss v W P e (36, 47)

Section (B) : Line and circle, tangent, pair of tangent
gve (B) : Y@ vd g7, Wl ¥, I Ya

B-1.

Ans.
Sol.

B-2.

Sol.
Hindi.

B-3.

Sol.

Hindi

If radii of the largest and smallest circle passing through the point (1, —1) and touching the circle
x2+y2+22y—-2=0are r, and r, respectively, then find the sum of r, and r, .

I g (1,-1) W IoRA aied IR 9 2+ y2 + 22y — 2 = 0 &1 T v dlad W 99 3R T
BIC g B FISA1¢ HAR:r, 3R 1,8 @9 r, AR 1, S qLF AR A DIOIT |

2
r+r,=r=2

Find the points of intersection of the line x —y + 2 = 0 and the circle 3x? + 3y? — 29x — 19y + 56 = 0. Also
determine the length of the chord intercepted.

g 3x2 + 3y2 — 29x — 19y + 56 = 0 TAT el Y& x —y + 2 = 0 & yfrews g o s | glreses |
UT<I Sial Pl ol 41 Sd iy |

Ans. (1,3),(5,7), 42

On solving, points of intersection are (1,3) & (5, 7), length = 4\5

T oA R, U g (1,3) (5, 7) B o a1 1 IS = 442

Show that the line 7y — x = 5 touches the circle x? + y> — 5x + 5y = 0 and find the equation of the other
parallel tangent.

TeRia HIRTY f6 AXeT @1 7y —x =5, G x2 + y2 — 5x + 5y = 0 B W Hell g a7 $HD AR Y
Wt @1 B FHERT S BT |

Ans. x-7y—-45=0

5 5
———Tx—=+A 5
Other tangentis —x + 7y + A = 0 then 2 2 |=> _)=45and-5
50 2
other tangentisx — 7y —45=0
—§—7x§+k 5 _
o W X R ox+Ty+r=0ar |22 |=2 )=457Td-5
J50 2

= et @ g~ x—7y—-45=0

/\
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B-4.

Ans.

Sol.

B-5.

Sol.

Hindi.

B-6.

Sol.

Hindi.

Find the equation of the tangents to the circle x? + y? = 4 which make an angle of 60° with the positive x-
axis in anticlockwise direction .

FA X2+ y2 = 4 B I W W BT FHIGRY 1A DINIY 1 fF amHmEad fen 9 a9 oad x 318 d 600 B
BT IR B |

\Ex— y+4=0

m = tan 60° = /3x : y = mxay1l+m? y= x/3+2x2

Show that two tangents can be drawn from the point (9, 0) to the circle x> + y? = 16; also find the
equation of the pair of tangents and the angle between them. [16IM110493]

TeRia Iy 6 a5 (9, 0) A I x2 + y2 = 16 TR a1 TRl Y@ EiEl O Faell § | §9 TR0 3@ I P
FHIHIOT 3R 9D 7eg B0 Al S DHIFY |

Ans. 16x%2— 65y? —288x + 1296 = 0, tan-1£84—‘25j

S,=(9)2+(0)2-16=65>0

Since (9, 0) lies outside the circle. Hence two real tangents can be drawn.
Now S=x2+y?—

S, =9x —16. Hence pair of tangents SS, = T2

(x? + y? — 16) (65) = (9x — 16)?

65x2 + 65y? — 1040 = 81 x? + 256 — 288 x

16x? — 65y? — 288x + 1296 = 0

ﬂ’ 2 —_
Angle between these tangents = iy ab g e e 16 X Eo) EDS
(a+b) 16-65 49

S,=(9)2+(0)2— 16 =65>0

4fF (9, 0) I & dTex RUT B | A/ 31 IRAfId TRl X@¢ Gid o1 Fheht 2 |
g S=x2+y>-16

S, =9x-16

31 TR BT FHISRV SS, = T2

(x2 + y2 — 16) (65) = (9% — 16)?

65x2 + 65y? — 1040 = 81 x2 + 256 — 288 x

16x? — 65y2 — 288x + 1296 = 0

2
el v & " @y = | 2Wh_—a@b || 20+16x65 | _ 8v65
(a+b) 16— 65 49

If the length of the tangent from (f, g) to the circle x? + y? = 6 be twice the length of the tangent from

(f, g)tothecircle x2+y?>+3x + 3y =0, then will 2+ g2+ 4f +4g+2=07?

afe fIg (f, g) § 9 x2 + y? = 6 IR Tl T3 W ¥ Bl g, 5 (F,g) F Id x2+y2+3x + 3y =0 W
i T wel Y@ B RIS A OGN 8L Al 2+ g2+ 4f+4g+2=0 FI B AT IRTH ?

Ans. YesdHd

given a/f%gz—e :2,/f2+g2+3g+3f = 3¢2+3f+12g+12f+6=0

S +R+4g+4f+2=0

fen a8 J 102 -6 =22 +g? +3g+3f =32+ 37 +12g+ 12+ 6=0

@+P+4g+4f+2=0

Section (C) : Normal, Director circle, chord of contact, chord with mid point
gug (C) : e, s ga, wel ofiar, #eg fawg arelt oftar

C-1.

Find the equation of the normal to the circle x? + y> = 5 at the point (1, 2)
g (L,2) R g1 x2+y2 =53 AN BT FHIBRY S B |
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Sol.

Hindi.

C-2.

Sol.

Hindi.

C-3.

Sol.

Hindi.

C-4.»

Sol.

Ans. 2x-y=0
Normal passes through centre

Hence equation of normal
p(1,2)

centre
(0,0)

y= %x = y=2X

I 99 B B W [ORAT B |
3T AT BT FHIBRT

p(1,2)

centre
(0,0)

y = %x = y=2X

Find the equation of the normal to the circle x2 + y? = 2x, which is parallel to the line x + 2y = 3.

Jd X2+ y? = 2X & S AT B FAIGIU A DI S T V@I X + 2y =3 & AR 8 |

Ans. x+2y—-1=0

Equation of line parallel to x + 2y —3=0is x+2y+k=0

This is normal of x? + y?> — 2x = 0. Hence centre of circle satisfiesit 1+0+k=0=k=-1
X+2y—-1=0

X+2y—3=0P AR IET BT THIGRU x +2y +k=0 = |

T qAX2+y2—2x=0,1+0+k=0=k =—1 1 el g o I $T D= 39 WIE BT 2|

Xx+2y-1=0

Find the equation of director circle of the circle (x + 4)> +y? =8

Jd (x +4)2+y2 =8 & IS g & FHIGRIU A1d DI |

Ans. (x+4)2+y>=16

given circle (x + 4)2 + y> =8 centre of director circle = (-4, 0) radius of director circle = 4
Hence equation of director circle (X + 4)? + (y — 0)2 = 42

e T 9 (x + 4)2 + y2 = 8, FOH® §9 BT B = (-4, 0) T s g9 & B =4
31 TS g BT FHIGROT (X + 4)2 + (y — 0)2 = 42

Tangents are drawn from the point (h, k) to the circle x> + y? = a? ; prove that the area of the triangle
o o _a(h? +k? —a?)%/2
formed by them and the straight line joining their points of contact is I C.
+

g (hk) A g x2+y2 = a2 TR et Y@ did ol 2| Rig dfig % wet Y don wef fisgel &

2 2 2\3/2
ﬁaﬁaﬁrw%@ﬁﬁﬁﬁﬁgﬁrwﬁmdh ;I;Jr;,?) BIdl B

RL3

Area of triangle formed by pair of tangents & chord of contact is = W
+

/\
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Hindi.

C-5.

Ans.
Sol.

C-6.=

Sol.

Hindi

3/2
a(h? +k? -a?
Here R=a =L =+h? +k?® —a? . Hence Area = ( )

(n* +?)
3
Wﬁﬁﬁ@?@?ﬁwﬁﬁﬁ[ﬂﬂiﬁrm:%
J’_
_ a(h2+k2—az)3/2
@  R=a = L=vh?+k*-a® . 3 a3%d =
(n*+K?)

Find the equation of the chord of the circle x? + y? + 6x + 8y + 9 = 0 whose middle pointis (- 2, — 3).
T X2+ y2 + 6X + 8y + 9 =0 SH WAl HT FHHIV T Biforg st wea g (-2, - 3)
X+y+5:0

T=S =-2x-3y+3(x2) +4 (y—3)+9 =4+9-12-24+9=>x+y+5=0

Tangents are drawn to the circle x> + y?» = 12 at the points where it is met by the circle
X2 +y?>—5x + 3y — 2 = 0; find the point of intersection of these tangents.

g X2+ y2 = 12 & I fdg3il uR TRl vE¢ il SRl 2 Sfel R g8 g9 X2+ y2-5x+3y—-2=09
e 8, A1 391 TRi Y@l &1 ufowes fog 1d ST |

Ans. (6,—Ej
5

Equation of common chordis S, —-S,=0 = 5x—-3y—-10=0
This chord is also chord of contact.
Let point of intersection is p(h, k)

Then hx + ky — 12 = 0 compare both equations
hok 12 0 (6 18
5 -3 -10 5
IS Sfldl &I FHIHRT S, —S, =0 = 5x-3y-10=0
I8 Sitar weff Shar 0 g | @ ufoees g p(h, k) B 1

dd hx +ky—12=0
M1 FHIGRO B JoAT A R = (hk)
h k -12

SF1 FHIBRO B AT A W —=—=—— = (h,k)= |6, _18
5 -3 -10 5

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVCR- 6
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Circle “_

Section (D) : Position of two circle, Orthogonality, Radical axis and radical centre
gus (D) : <1 gl 31 Rl g, Jene vd o o=

D-1.= Find the equations to the common tangents of the circles x? + y?> — 2x — 6y + 9 = 0 and

Sol.

Hindi.

X2+y2+6x-2y+1=0
FA X2+ Y2 —2X -6y +9=0Td x2+y? +6x -2y + 1 =0 & INAMS T @RI & FHHIOT A1
PR |
Ans. x=0,3x+4y =10,y =4 and 3y = 4x.
x=0,3x+4y=10,y=4Td 3y =4x.
S iX2+y?-2x—-6y+9=0 C,(1,3),r=1
S, X2+y?+6x—-2y+1=0 C,(3,1),r,=3
CC,=\16+4 =20 = n+r,=4
Hence C.C,>r +r1, Both circles are non-intersecting.
Hence there are four common tangents.

Transverse common tangents :

coordinate of P ﬁﬁ = 0,E
1+3 1+3 2

Let slope of these tangents is m
5 5
—— =mX-0=>mx-y+— =0

y=5 (x-=0) y+s
m—3+§ 1

Now |——2| =1 = ‘m——‘ = y1+m
1+m? 2

1 3 . :
= m?+ Z—m:1+m2:>m:—z,othertangents is vertical

Equation of tangents x = 0

—%X—Wr§=O:>—3x—4y+1020:>3x+3y:10
Direct common tangents
. -3-3 1-9
coordinate of Q| ——,—— | =Q(3, 4
o 2212 -cr

Hence equationsy—4=m(x-3)=>mx-y+(4-3m)=0
m-3+4-3m

1+ m?

Hence equationy—-4=0x-3)=>y=4= y—-4= %(x—3)34x—3y=0

:1:|1—2m|:4\£1+m2 :>1+4m2—4m:1+m2:>3m2—4m:0:m:0,%

S iX2+y?—-2Xx—-6y+9=0 C,(1,3),r=1
S,:X2+y?+6x—-2y+1=0 C,(-3,1),r,=3
Clcz=\/16_+= \/2_0:> n+r,=4

3 C,C,>r, +r, T g ufor=aa) T8l & |

T IR IwAfTe Tt @ B |

e swafrs wet var

/\
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AT S Nt @Y gger m 2 |

5 5
—— =mX-0)=>mx-y+—-— =0
y-=5 (x-0) y+s

5
m-3+— 1
Now -2 :1:‘m—5‘ = 41+m

1+ m?

:>m2+%—m:1+m2:>m:—%,3ﬁr:WWWW%lW%@TSﬁ%WX:O

2

—%x—y+ g =0=>-3x-4y+10=0=3x+3y=10

I WIS wE vEn

T FHIARY y—4=m(Xx—-3)=>mx-y+(4-3m)=0
m-3+4-3m

J1+m?

e FHIBRY y—4=0(x—3) >y=4= y—4= %(X—S):>4x—3y=0

=1:>|1—2m|=4\é1+m2 :1+4m2—4m:1+m2:3m2—4m=0:m=0,%

D-2.  Show that the circles x? + y> =2x — 6y — 12 = 0 and x? + y? + 6x + 4y — 6 = 0 cut each other orthogonally.
g AT 5 99 x2+y? 2x— 6y —12=03IR x>+ y?> + 6x + 4y — 6 = 0 U G Pl 9PN yf=sg
PR B |

Sol. C,=(1 3)C,(3,-2)=> =22 = r,= J19=(CC)=r2+r12

D-3.= Find the equation of the circle passing through the origin and cutting the circles
X2 +y?—4x + 6y +10=0and x?> + y? + 12y + 6 = 0 at right angles.

I g BT FHIGHROT F1d DI A1 ol oI5 F JoRal § a1 gdi
X2+ Y2 —4X+ 6y +10=03R X2 +y2+ 12y + 6 = 0 Bl GHDIY R HIedl & |
Ans. 2(x2+y?)—-7x+2y=0

Sol. Equation of circle passing through origin is x? + y? + 2gx + 2fy = 0
This circle cuts the circle x2 + y2 — 4x + 6y + 10 = 0 orthogonally
29(-2) +2f(3)=0+10 = -2g+3f-5=0 (1)
& X2+y?+12y+6=0 also
1 3 7 7
2g(0) +2f(6) =6+ 0 =>f= > =29+ > -5=0=>29=- 5 =>g=- 1

Hence circle x2+y?+2 (—%jx+2(%jy=0 = 2X2+2y?—-7x+2y=0

Hindi. 9 o5 ¥ TR a1l g &1 TSI X2 + y2 + 2gx + 2fy = 0
YT g, A X2 + y2 — 4x + By + 10 = 0 B TGV Ufress Fdl © |
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Circle “_

D-4.

Ans.

Sol.

Hindi.

29(-2) +2f(3)=0+10 = -2g+3f-5=0 (1)
qAT x2+y2+ 12y +6=0

Zg(O)+2f(6):6+0:>f:%:—29+%—5:0:>29:—g:>g:—%

3 9d x2+y2+2(—%jx+2(%jyzo = 2X2+2y2-7x+2y=0

Given the three circles x2 + y2 — 16x + 60 = 0, 3x2 + 3y? — 36x + 81 =0 and x? + y? — 16x — 12y + 84 = 0,

find (1) the point from which the tangents to them are equal in length and (2) this length. [16JM110497]

W g x2+y2—16x+ 60 =0, 3x2 + 3y2 — 36x + 81 = 0 3R x2 + y2 — 16x — 12y + 84 = 0 &, a1 ¥a
HIFTY

(1) 39 fog & Fdens G 399 9@l R Gl T8 el Y@l B TEgdl WRER a_ER 8 |

(2) 37 3 YR B A= |

1) S,-S,=0 = 4x-33=0

S.—-S. =0 = —-12y +24=0 :(%,2)

(2) Length of tangent from (% 2] to any circle is = %
(1) S, -S,=0 = 4x-33=0

S,-S,=0 =  -12y+24=0 :(%,2]

2) (%,ZJﬁWﬁqﬁWWWﬁmzi.

Section (E) : Family of circles , Locus, Miscellaneous
gvs (E) : 39 for, faguy, fafay

E-1.=

Sol.

Hindi

If y = 2x is a chord of the circle x2 + y2 — 10x = 0, find the equation of a circle with this chord as
diameter.
I y = 2x g X2 + y2 — 10x = 0 ! Siial &I, I I gl Bl FHIDRV S DITIC fordgs forg I8 Siiar =4
g
Ans. x2+y?—-2x—-4y=0.
X2+y2—10x+A(2x—y) =0 ()]
X2+y2+2x(A—=5)—Ay=0
Centre (- (A=5),A/2)
. A 51
Usingony=2x = E:—Z(k—S) = ?zlo
Putting A =4 = x2+y2-2x—-4y =0
X2+y?—10x+A (2x—Yy) =0 ........... (i
X+y?+2x+(AL-5)—-Ay=0
B (- (L—5),M2) = y=2x BT TN &RA W
= &:—2@—5) = 2:10
2 2

A=ATET R = x2+y2—2x—4y =0

/\
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Circle “_

E-2.

Ans.

Sol.

Hindi

E-3.

Sol.

Find the equation of a circle which touches the line 2x —y = 4 at the point (1, -2) and
I BT TGO S HIY S @ 2x —y = 4 B A5 (1, —2) TR Tt FH=all 2 |

(i) Passes through (3, 4) (i) (3,4 9 oI B

(i) Radius =5 (i) s =5

() x=1y+(y+2y+20(2x-y-4)=0

(i) (x—1)° + (y + 27 £ 20 (2x-y—-4)=0

(i) Equation of circle is (x —1)2+ (y +2)2 + L (2x—y—4)=0
(1-2) (34

which passes through (3,4) = A =20
(i) equation of circleis (x — 12+ (y + 22+ L (2x—-y—-4)=0

—A+4

2
whose radius isS:>(k—1)2+( j —(1+ 4-4)=25=1=% 20

(i) I BT TR (x—1)2 + (Y + 22+ A (2x—y—4)=0% —

1.-2) (3,4)

ST (3,4) | oIl 8 = A =20
(ii) I BT FHDRT (x — 1)2 +/20 (Y + 22 + L (2x—y—4) =0 &

e Brems5e = (h—-1)2+ (‘”;“j —(1+ 4-40)=25 = A=+20

Show that the equation x? + y? — 2x — 2Ly — 8 = 0 represents for different values of A a system of circles
passing through two fixed points A and B on the x-axis, and also find the equation of that circle of the
system the tangent to which at A and B meet on the line x + 2y + 5 = 0.
TSy o FHIGRU X2+ y2 —2x -2y —8=0 & fouA & H=—T9= 7 & forg gai &1 Fer a1 Rer
fagall A Qe B ¥ YORAI & Sl x-31&1 IR A &1 20 g< &1 GHIGRY S DG Sfafed el ¥
e, Y@ x+2y+5=0® AT B W Had 2|
(x2+y?-2x—-8)—-20y =0
S+AL=0
solving (81 %1 WX)S=0&L =0
puty =0I&H W) = x2—2x—-8=0

x=4)(x+2)=0

x=—=2o0r4

A=(4,0)

B=(=2,0)

Equation of AB (AB &1 FHI&R) :
C.O.C. xx, +yy, — 1 (x+x)—A (y+y,)—-8=0
= X (x~-1) +y (y-y,) - (x, + Ly, +8) = 0 (1)
Also equation of AB is x-axis i.e
TAT AB BT FHIHRUT x-3ieT B

O0x+1y+0.c=0 ..(2)
comparing (1) & (2) &

o 1 0
X, -1 Y —A X, +Ay;+8
X, =1&Ay,+9=0

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVCR- 10
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Circle

E-4. =

Ans.

Sol.

Sol.

ylz_

(-2,0)B A (4,0)
X1-Y1

Alsos’?a'f%rqx+2y+5:0:1—%+5:0 = 6:%: A=3

equation of circle is g BT HHIDHRI X2 + y2 — 2X — 6y — 8 = 0

Consider a family of circles passing through two fixed points A (3, 7) and B (6, 5). Show that the chords
in which the circles x? + y?> — 4x — 3 = 0 cuts the members of the family are concurrent at a point. Also
find the co-ordinates of this point.

A1 6 gal @1 e &1 Rer fawgeii A (3, 7) 3R B (6, 5) 9 JuRkdl ©| q¥isd f& SE) &I 9d
X +y—4x -3 =0 Fow & 951 B TF 95 W G el 8| 7o 39 fag & fdwne «f g
BT |

55
3" 9
Family of circles passes through two fixed point is

31 Rer fagell | ToRA aral gt &1 e § —

S+AL=0 ()
where Gigf S= (x=3) (x=6)+(y—=7)(y-5)=0
Xy
L=|3 7 =0
6 5
Equation of variable common chord is @R SIS SHdT BT THHR & —
S+AL-S=0

= (S-S)+AL=0
or I L’ + AL =0 which represents family of lines concurrentatL’=0and L =0
L'+AL=0¥TH ¥ e & e [@d & L'=0dAML =0

A (3,7) B (6,5)

S=xX-3)(x-6)+(v-7(v-5) =0
X2+y?—ax—12y+53=0
X2+y?—4x-3=0
—-5x—-12y+56=0
42x +3y-27=0) = x:5—2 ,y:—g
3 9
Find the equation of the circle circumscribing the triangle formed by the lines x +y =6, 2x + y = 4 and
X+2y=05.
A NG X +y =6, 2x+y = 43R x+2y=5 ¥ [fq s & aRqa &1 a1 Fa ST |

Ans. x2+y?-17x-19y+50=0

Equation of circumcircle of this triangle

LL +ALL,+puLL =0

(x+2y =5)(x +y—6)+A(x +y—6)(2x +y—4)+u(x + 2y = 5)(2x +y—-4) =0

/\
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Circle
2x+y-4=0
coef.of xy=0=>3+31+5u=0=>31+5u+3=0 (1)
coef. x?=coef. y» = 1+2L+2u=2+ 1 +2p
6
=A=1 =—_
! 5

Hindi.

E-6.%

Sol.

Hence (x +2y-15) (x+y—6)+(x+y—6)(2x+y—4)—g (x+2y-5)(2x+y—-4)=0
=>X2+y?-17x—-19y+50=0

39 Byt & aRwa g &1 qHiexo

LL,+ALL,+puLL, =0

(X+2y =5)(X +y—6)tA(X +y—6)(2X + Yy —4)+u(x + 2y = 5)(2x +y—4) =0

2x+y-4=0
Xy BT IO =0=3+3L+54=0= 3L +5u+3=0 (1)
X2 BT ONH =y? Pl oI = 1+ 24 +2u =2+ A +2p
6
=>Ar=1 =
TS

3 (X+2y—5)(X+y—6)+(X+y—6)(ZX+y—4)—g (x+2y-5)(2x+y-4)=0
=>x2+y?2-17x—-19y +50 = 0

Prove that the circle x + y? + 2ax + c2 = 0 and x? + y? + 2by + ¢? = 0 touches each other
i 1 1 1
"ZT

g PINTY fdh g1 x2 +y2 + 2ax + €2 = 0 AR X2 + y2 + 2by + 2= 0 U @Y Bl W B ©

1 1 1
'Clﬁ ? + b_2 = C_2
Subtract to get common tangent and drop pependicular from centre on any one circle and equate it to
its radius.
geM TR VAT el Y@ g Bl B | B 9§ STl R o IR & SRIeR BIan 7 |
Radical axes is ax — by = 0 which touches both the circle

HETE ax — by = 0 W1 2 g BT v B

2
Now 319 x?2 +(%j +2ax+c2=0

= (b2 + a?)x? + 2ab?x + b%c? =0
= 4a2p? - 4(b? + a?) b?c2=0
= a?? = c? (b? + a?)

1_1 1

c? a’> b?

/\
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Circle “_

PART -1l : ONLY ONE OPTION CORRECT TYPE

R - || : B (b &) fdbed YHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Equation of circle, parametric equation, position of a point
oS (A) @ T BT GHIBRI, Yraferes wHawon, fag o Refa
A-1.  The radius of the circle passing through the points (1, 2), (5, 2) & (5, — 2) is:

fagatt (1, 2), (5,2) Ta (5, —2) ¥ ok d1el g 1 Froam 2 —

(A) 52 (B) 245 () 342 (D% 242
Sol.

(1,2)

A
O

diameter = 4«5 g = 4«5 = = Z\ﬁ

A-2.  The centres of the circles x2 + y2 — 6x — 8y — 7 = 0 and x2 + y2 — 4x — 10y — 3 = 0 are the ends of the
diameter of the circle

FAl x2+y2—6X—8y—7=03R x2+y2—4x—10y-3=09 &= [ § 4 b9 g & A d 3f~<H

g 2|

(A*) x2+y2—5x -9y +26=0 (B) x2+y2+5x—9y+14=0

(C)x2+y2+5x—-y—14=0 (D)x2+y2+5x+y+14=0
Sol. (3,4) & (2,5) are ends of diameter of circle

So, Equation  (X—3)(x-2) +(y—4)(y-5)=0= x2+y2-5x—-9y +26=0
Hindi 99 & o< & 1f<d R (3,4)d (2,5) B
A FHIARY  (x—3)(x—2) + (Y —4)(y-5)=0= x2+y2—-5x -9y +26=0

A-3. The circle described on the line joining the points (0, 1), (a, b) as diameter cuts the x—axis in points
whose abscissa are roots of the equation:
fa=gatl (0, 1) &R (a, b) B AT dTell TR V@ DI AR AFGR Wial T Id, x4 B o9 g8 w®
Hredl B, S9b Yol ford FHiaRo & o 8, 98 & —

(A)x2+ax+b=0 (B*) x2—ax+b=0 (C)x2+ax-b=0 (D)x2—ax-b =0
Sol. Equation of circle (x—0) (x—a) + (y—1)(y —b) =0
it cuts x-axis puty=0 = xX>—ax+b=0

g Bl FHDHRY (x — 0) (x—a) + (y—1)(y—b) =0
TE x-31& B ULE AT 8 09 y=0WA W = x2—ax+b=0

A-4.  The intercepts made by the circle x2 + y2 — 5x — 13y — 14 = 0 on the x-axis and y-axis are respectively

(A)9, 13 (B) 5, 13 (CH 9,15 (D)none
Jd x2 +y2 —5x — 13y — 14 = 0 §RT x-3(&T 3IR y-37& WX I<:WvS HAL: © —
(A) 9, 13 (B) 5, 13 (C) 9, 15 (D) 39H & PIg &I

Sol. Length of intercept on x-axis = 2 «¢g2 -c =2 ;27:5+14 =2 f%l =9

2
on y-axis = 2/f> —¢c =2 ’(%) +14 :2\/169:56 :2\/225 =15

X-318T TN 3[qUS B! oIl :2«[gz—c =2 f27f5+14 =2 ;871 =9
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Circle “_
2
y-318] TR IAUS = 2f> —¢c =2 K%) +14 =2 f@ =2 f%:m

A-5. Equation of line passing through mid point of intercepts made by circle x2 + y2 — 4x — 6y = 0 on
co-ordinate axes is

A X2 + y2 — 4x — 6y = 0 §RT el &l TR HIC T WIS $ G 95 A Yok Tl @1 BT FAIBRIT

BT—

(A)3x+2y-12=0 (B)3x+y-6=0 (C)3x+4y-12=0 (D¥)3x+2y—-6=0
Sol. given circle x2 +y?—4x -6y =0 it cuts x-axis puty =0,x=0, 4

it cuts y-axis putx =0,y =0, 6. Hence mid points on x-axis (2, 0) on y-axis (0, 3)

Equations of line §+%:l:>3x+2y—6:0

Hindi. f&am &1 g x2 + y2 — 4x — 6y = 0
TE x-31eT BI e AT 8 y=0,x =0, 4 7@ W
IE y-31eT B YT HRar 8 x=0,y=0, 6. 31 x-31& W (2, 0), y-31&T W (0, 3) 7y fa=g ©

T BT AHIDRYT B §+§:1:>3x+2y—6:0

A-6.=. 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:

3 gaell Bs AB R CD fSa! f=rgdl 2a 3R 2b & HHI: OX 3R OY &l & srgfewr vfsfiar 2, wafd
O HAfdg & | &FI Bl & RARI § Yol dTel g & D Pl [dgu BRI —

(A) X2+ y2 = a2+ b2 (B*¥) x2—y2 = a2— b2 (C) x2+y2 = a2—b? (D) x2—y2 = a2+ b2
Sol. h2+b2=r2=k?+a2=r2 = h2-—k2=a2-Dp?
y

h
2 | [i=n Gtk

b
V7

olp Q
<«—2a—>

Hindi hz2+b2=r2 =>k?+a2=r2 = h2-k2=a2-Db?

2 ([ C(h,k)
\ F Ik

olp Q
<—2a—>

fague 8 x2-y2=a?-b?

X

A-7. Let A and B be two fixed points then the locus of a point C which moves so that (tanZBAC)(tan
ZABC)=1,

O<LBAC<g,0<AABC<gis

(A*) Circle (B) pair of straight line (C) A point (D) Straight line
AMT ATd B Al Rer g 2 d9 g C &1 5wy oafd fdg5 C 39 UaR © & (tan/BAC)(tan
ZABC)=1, 00 < /BAC < g 0 < Z/ABC < g BrT—

(A%) gd (B) - @1 TN C) & fag (D) R &I
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Circle “_

Sol.

A-8.

Sol.

Hindi

tanatanf=1 = tana=cotp = tan a =tan (g—ﬁj

a+p= = AACB:g = locus of Cis a

I
2

C

A B

. . . . T
circle as angle in a semicircle is >

3 ¢ BT [IgUU U g BN O fH SwEig< A I HiOT gaﬁn%l
STATEMENT-1: The length of intercept made by the circle x? + y? — 2x — 2y = 0 on the x-axis is 2.
STATEMENT-2 : x? + y>— ax — By = 0 is a circle which passes through origin with centre [% %j and

2 2
radius o B
2
(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1
(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for
STATEMENT-1
(C STATEMENT-1 is true, STATEMENT-2 is false
(D) STATEMENT-1 is false, STATEMENT-2 is true

DT X2+ y2—2X — 2y = 0 §RI X-318 TR PIC Y JA<-WTS I T 2 © |

FUF-2: X2+ y2 — ox — By = 0 qAlAg ¥ Yok a1l T g 3 Riad d= (%%]Sﬁ’\’ﬁw focz;rﬁz

2l

(A) FHUT—1 T B, A2 I ¥ ; PAT—2, HAI—1 BT A&l WLEIHIT 2 |

(B)  HUYT-1 U ¥, HUT-2 A ¥ ; HUA—2, BUT—1 BT A&l TLIHV -8l 2 |
(C) HUT-1 9 &, HAUT—2 3NA ¢ |

(D)  HYT-1 3N T, HAT-2 FHA ® |

. . . 1
Statement-1 is true and statement-2 is false as radius = > a2 +p2

FUT-1 T & R HUF-2 A © Hifeb a1 = %«\foczﬂ_’)z

Section (B) : Line and circle, tangent, pair of tangent
gug (B) : Y@ vd ga, wEt Y@, wel v g

B-1.

Sol.

Hindi.

Find the co-ordinates of a point p on line x + y = — 13, nearest to the circle X2+ y2 + 4x + 6y —5=0
G x+y=-13WR Red fag P& s o f& g0

X2+ Y2 +4x + 6y —5=0d dbcad &, 8 n—

(A" (-6,-7) (B)(-15,2) (C) (-5 -6) (D) (=7.-6)

Point on the line x + y + 13 = 0 nearest to the circle x> + y2 + 4x + 6y — 5 = 0 is foot of L from centre
X+2 _y+3 _ (—2—3+13

1 1 12 +12
NG x+y+13=0R Rd g & g x2+y? +4x + 6y —5=0F A0cI® 8 & oIy o5 A o9 ST
2 |
X+2 _y+3

11

J:—4 = X=-6y=-7

(—2—3+13

.7 j=—4 = X=-6y=-7

/\
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B-2.

Sol.
Hindi.
B-3.»

Sol.

Hindi.

B-4.

Sol.

Hindi

The number of tangents that can be drawn from the point (8, 6) to the circle x2 + y2—100 =0 is

(A)O (B%) 1 (© 2 (D) none
fag (8,6) W g x2 + y2 — 100 = 0 TR G ST Fh~ dTell TRl Y@ & 61 5—
(A) O (B)1 ©)2 (D) &7 & BIg =&l

Point (8,6) lies on circle ; S, =0 = one tangent.
fag (8,6) g0 R Rer@ 81 S, =0 = ara: b ¥l Y@ el |

Two lines through (2, 3) from which the circle x2 + y2 = 25 intercepts chords of length 8 units have

equations
(A)2x+3y =13, x+5y =17 (B¥)y=3,12x + 5y =39
(C)x=2,9x—-11ly=51 (D)y=0, 12x + 5y = 39

fg (2, 3) ¥ YORA drell I9 & AR VERII B FAIBRY Sl g x2 + y2 = 25 W 8 THIg oI=lg &
AUS B SfraT &I, B—

(A)2x+ 3y =13, x+5y =17 (B)y=3,12x + 5y =39
(C)x=2,9x—-11y=51 (D)y=0, 12x + 5y = 39
Let slope of required line is m

y—-3=m(x-2) =>mx—-y+@B-2m)=0

length of L from origin =3

=9+4m?—-12m =9 + 9m? :>5m2+12m:0:>m:0,—E

Hence linesarey—3=0=y=3

y—3:—% (X—2)=5y—-15=-12x + 24 = 12x + 5y = 39.

AT e QT B JIurdl = m
-3=m(x-2) =>mx-y+(3-2m)=0

Wﬁﬁémaﬁm =3
12

=9+4m?-12m=9+9m? =5m?*+12m=0=>m=0, ——

I @ y-3=0=>y=3

y—3:—% (x—2)=5y—-15=-12x + 24 = 12x + 5y = 39.

The line 3x + 5y + 9 =0 w.r.t. the circle X2+ y2—4x + 6y + 5=0 is

(A) chord dividing circumference in 1 : 3ratio  (B*) diameter

(C) tangent (D) outside line

W 3x+5y+9=07d x2+y2—4x+6y+5=0F AT & —

(A) Sfrar St R @1 1: 3% fawifdig svar 21 (B) @1

(C) et Y@ (D) I9 & &R W W aTell @l

From centre (2, —3), length of perpendicular on line 3x +5y +9=0s
_6-15+9

- 2519
B (2,-3) W W@ 3x + 5y + 9 =0 Sal T TN B ARG
_ 6-15+9

\J25+9

=0 ; line is diameter.

=0 = N I9E LI
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Circle “_

B-5.w

Sol.

B-6.

Sol.

Hindi.

B-7.

Sol.

B-8.»

Sol.

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

G I x2+y2—2x— 6y + 6 =0 &1 T A I9 gd @ oifal 2 e = (2, 1) 81, @ 99 31 BHoan
BRT—

(A% 3 (B) 2 (C) 3/2 (D) 1

Clearly from the figure the radius of bigger circle

7 @ weaw 98 99 @ =

rr=22+{(2-1y+(1-3)%
rr=9 orr=3

The tangent lines to the circle x2 + y2 — 6x + 4y = 12 which are parallel to the line 4x + 3y + 5 =0 are
given by:

(A)4x+3y—-7=0,4x+3y+15=0 (B*) 4x+3y-31=0,4x+3y+19=0
(C)4x+3y—17=0,4x+3y+13=0 (D) 4x+3y—-31=0,4x+3y—19=0
ARA VT 4x + 3y +5=0 B FATR I X2+ y2 — 6x + 4y = 12 BT T @ & FHHI0T -
(A)4x+3y-7=0,4x+3y+15=0 (B) 4x+3y—-31=0,4x+3y+19=0
(C)4x+3y-17=0,4x+3y +13=0 (D) 4x+3y-31=0,4x+3y—-19=0

Line parallel to given line 4x + 3y +5=0is4x+3y +k=0
Thisistangentto x? + y?—6x + 4y — 12 =0

12-6+k
e
Hence required line 4x + 3y —31=0,4x + 3y + 19=0
QTS W Ax+ 3y +5=0 D FHMR Y@ 4x + 3y + k=0
T I X2+ Y2 —6X + 4y —12 =0 B W3 W1 B |
‘12—6+k

=5= 6+k=%225 = k=19,-31

5
3 ITITT NWT 4x+3y—31=0, 4x+3y+19=0%|

‘=5: 6+k=%25 = k=19, -31

The condition so that the line (x + g) cos0 + (y + f) sin 6 = k is a tangent to x2 + y2 + 2gx + 2fy + c =0 is

A N1 (x + Q) cosO + (y+f)sinO =k T x2+y2 +2gx + 2fy + ¢ = 0 &I TR 3@ 81 & oy
gferer & —
(A% g2 +f2=c+k? (B)g?+f2=c2+k (C)g?+f2=c?+k? (D)g?+f2=c+k

D= |(—g+g)cose+(—f+f)sm6—k| _ y—gz+f2—c:>92+f2=c+k2
| Jcos? 0 +sin?0 |

The tangent to the circle x2 + y2 = 5 at the point (1, —2) also touches the circle
X2+y2-8x+6y+20=0at

Ja x2+y2=5% g (1,-2) R el @1, g9 x2 + y2 — 8x + 6y + 20 = 0 BT I Wl F=al B, A e
g -

Equation of tangent x — 2y =5

Let required point be (a.,)

oX+By—4(x+a)+3(y+p)+20=0= x(a—4)+y(B+3)—-4a+33+20=0

Comparing

/\
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Circle “_

Hindi

B-9.m

Sol.

Hindi

o-4 PB+3 4a-38-20
1 2 5
Similarly (o,B) (3,-1)

el XET B FHERO X —2y =5
A 6 arfie 95 (a,B) B
oX+By—4(x+a)+3(y+p)+20=0= X(a—4)+y(BP+3)—4a+3+20=0
T BRA W
oa-4 B+3 4a-3p-20
1 2 5
EXIEAN (o,p) (3,-1)

The angle between the two tangents from the origin to the circle (x — 7)2+ (y + 1)2 = 25 equals
ﬂ ™ I z

(A) 2 (B) B (€ > (D) E

I o5 9 9 (x—7)2+ (y+1)2 = 25 R Hidl T 20 @RI & 7L DIV & —
i ™ T z

(A) 2 (B) B (€ 3 (D) E

m+1

1+ m?

24m?+14m-24=0= mym,=—-1 = angle = 90°

AP T2t YT y = mx B |

m+1

V1+m?

24m2+14m-24=0= mm,=—1= B =90°

Let tangentbe y = mx = =5= 49m2+ 1 + 14m = 25 (1+m?)

=5== 49m2+ 1 + 14m = 25 (1+m?)

B-10.= A point A(2, 1) is outside the circle x2 + y2 + 2gx + 2fy + ¢ = 0 & AP, AQ are tangents to the circle.

Sol.

B-11.

Sol.

The equation of the circle circumscribing the triangle APQ is :

(A" (x+9g) (x=2)+ (y+ ) (y-1) =0 (B) (x+9) (x-2) - (y+f) (y-1)=0

C) (x-9) (x+2)+(y-f) (y+1)=0 (D) (x-9) x-2)+ (y-f)(y-1)=0 o

TS o5 AQ,1) 91 x2+Yy2+2gx +2fy+ c =03 d1ex R & T2 AP Td AQ Id &l ¥z ¥¢ 2 | Byl
APQ & IRt B AHIHRT E—

(A) (x+g) (x=2)+(y+f)(y-1)=0 (B)(x+g) (x-2)-(y+f)(y-1)=0

(C) x-9) (x+2) +(y-f (y+1)=0 (D) (x-9) (x-2)+(y-f) (y-1)=0

90°

2.1 (-9.)

(x+g)x-2)+(y+f)(y-1)=0

A line segment through a point P cuts a given circle in 2 points A & B, such that PA =16 & PB =9, find
the length of tangent from points to the circle

(A) 7 (B) 25 (C 12 (D) 8

g P ¥ TR aren varEs ¥ T gd B a1 fIgeil ATd B RS9 UPR Pledl @ fb PA=164
PB=9%,d g ¥ g0 W A T Wl @1 &) a=E ai—

(A) 7 (B) 25 (C 12 (D) 8

As we know

PA.PB = PT? = (Length of tangent)?
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Circle “_

Length of tangent = J16x9 =12
Hindi. &9 W4 8 &

PA.PB = PT2 = (343} YT & oIHT8)?
et 1 B =g = f16x9 =12

B-12.w.The length of the tangent drawn from any point on the circle x2 +y2+2gx + 2fy + p = 0 to the circle
X2+y2+2gx+2fy+q=0 is:

(A% g - p B)\Jp - q ©€) Ja +p (D) J2g + p

Jd x2+y2+2gx+2fy+p =0 fHAl 95 3 90 x2+y2+2gx + 2fy + q = 0 WR GiAl T35 WA @ B
T B -

(A) \/Q—p (B) «\/p—q ©) Ja+p (D) y29 + p

Sol. Let any point on the circle x2 + y? + 2gx + 2fy + p = 0 (o, B)
This point satisfies a® + B2+ 2ga + 2f + p =0
Length of tangent from this point to circle x? + y? + 2gx + 2fy + g = 0
length = \/§ = \/a2+[32+2goc+2f|3+q = Jg-p
Hindi AT g x2+y?2 + 2gx + 2fy + p = 0 (a, B)
g a2 + P2 + 2go. + 2fB + p = 0 AYE BT 2 |
59 5 9 9 x2+y2 + 2gx + 2fy + 4 = 0 R oI &I =TS

T = L[S, = \/oc2+[32+2ga+2f[3+q = Ja-p

B-13. The equation of the diameter of the circle (x — 2)2 + (y + 1)2 = 16 which bisects the chord cut off by the
circleonthelinex—2y—-3=0is

(A)x+2y=0 B¥)2x+y-3=0 (C)3x+2y—-4=0 (D)3x—-2y—-4=0
Fd (x—2)2+ (y+1)2=16 D A B 98 FHIDIY Sl gd §RI Gl ¥ X — 2y — 3= 0 W Il g Sirdr
DI FAFGHIITT BRaT ® —
(A)x+2y=0 (B)2x+y—-3=0 (C)3x+2y—-4=0 (D)3x—-2y—-4=0
Sol. Required diameter is L to given line.
(x-2)2+(y +1)’=16
" x-2y-3=0

Hencey+1=-2(x-2) =>2x+y-3=0.
Hindi. nfie @, & 18 Y1 & o 9aq 2 |

(X o
" x-2y-3=0

AT y+1=-2x-2) =2x+y-3=0
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Circle “_

B-14.= The locus of the point of intersection of the tangents to the circle x2 + y? = a2 at points whose parametric

Sol.

angles differ by g is

g 2+ =a2 & 39 A3l e grafers ®Ivll &1 3R /3 8, & W @ & ufawss fag @
fagu 21

4a? 2a® a’ a’
A*) X2 + V2 = By x2+y2="_ C)x2+y2=— D)x?+y>= —
(A%) Y= (B) Y =3 © Y =3 (D) Y=
ZPOQ = gandSﬁ'\fAPOR: g
Q[%e]

AR(hK)
[ _AP(6)
QA
OP = OR cos 30°
2

= e L ey 22

3

Section (C) : Normal, Director circle, chord of contact, chord with mid point
gus (C) : affere, fame oo, el Sifar, #eg fag areft siar

C-1.

Sol.

Hindi.

C-2.

Sol.

Hindi

The equation of normal to the circle x2 + y2 — 4x + 4y — 17 = 0 which passes through (1, 1) is

(A¥Y)3x+y—-4=0 B)yx—-y=0 C)x+y=0 (D)3x—-y—-4=0
FA X2 +y2—4x+4y—17=0 & AT B FHABU &1 (95 (1, 1) | oRal & —
(A)3x+y—-4=0 B)x-y=0 (C)x+y=0 (D)3x—y—-4=0

Normal to the circle x? + y? — 4x + 4y — 17 = 0 also passes through centre.

Hence its equation is line joining (2, —2) and (1, 1)

(y—l)—% x-1)=y-1=-3x+3 =>3x+y—-4=0

FAX+y2 —4x + 4y — 17 = 0 &1 JAferd F<d g & s A Joikall © |

T gHD TR fagall (2, —2) )R (1, 1) | e arelt Y@ 2|

(y- 1)—i+—2 xX-1)=>y—-1=-3x+3 =23x+y-4=0

The normal at the point (3, 4) on a circle cuts the circle at the point (-1, —2). Then the equation of the
circle is

a9 B g (3, 4) W A= ga & A5 (-1, —2) W Bled &, d@ I & FHeR0 8-

(A)x2+y2+2x—-2y—-13=0 (B*)x2+y2—-2x—-2y—11=0
(C)x2+y2—2x+2y+12=0 (D) x2+y2—2x—-2y+14=0
(3.4) (—1,-2)diameter

(x=3)(x +1) +(y-4)(y+2) =0
Equation x? + y2 —2x -2y -11 =0

(3.4) (—1,-2)diameter

(x=3)(x +1) + (y —4)(y + 2) =
I T FHIBIOT X2 + Y2 —2x—2y -11=0
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Circle “_

C-3.

Sol.

Hindi.

C-4.x

Sol.

C-5»n

Sol.

Hindi.

The co-ordinates of the middle point of the chord cut off on 2x — 5y + 18 = 0 by the circle

X2 +y2—6x+2y—54=0are

A X2+ y2 — 6X + 2y — 54 = 0 §RT TS V& 2x — 5y + 18 = 0 W HII 5 a1 & #e7 g & Fdena
—

(A (1, 4) (B) (2, 4) ©) 4. 1) (D) (1, 1)

Required point is foot of L

u X Hy-6x+2y-54=0
2x-5y+18=0

M
x-3 :y_+1 =— M :_1:>x:1,y:4
2 -5 4425
TR B g '

X Ty -6x+2y-54=0

2x-5y+18=0

Xx-3 _y+1 _ (6+5+18
2 -5 4 +25
The locus of the mid point of a chord of the circle x2 + y2 = 4 which subtends a right angle at the origin
is:

q%r X2+y2= 4B I a1 & 7 fog @1 Igu S a0 a5 IR G901 qwire!, 8-

j:—1:>x:1,y:4

(A)x+y=2 (B) x*+y?=1
(C)x2+y2=2 (D) x+y=1
cos 45° = ﬂ: —M

cp 2

e
\ N
Hence locus 3fd: fd=guer x2 +y2 =2

The chords of contact of the pair of tangents drawn from each point on the line 2x + y = 4 to the circle
x2 +y? = 1 pass through the point

(A) (1, 2) (8 (% %} © @ 4 (D) (4.4)
WAE 2x+y =43 IS fdg F x2+y2 = 1R Fid T WM 3@ H W0 s 59 g 4
TRl &, 98 © —

(A) (1. 2) ®) (% %j © @4 (D) (4. 4)

Let point on line be (h, 4 — 2h) (chord of contact)

hx+y (@4 -2h)=1= h(x-2y) +4y—1:0:>Point(%,%j

A1 Y@ R fawg (h, 4 — 2h) (wEff Siard)

hx+y(4—-2h)=1= h(x-2y)+4y—-1=0 = W:%(E,EJ

/\
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Circle “_

C-6.

Sol.

C-7.»

Sol.

Hindi.

The locus of the centers of the circles such that the point (2, 3) is the mid point of the chord 5x + 2y = 16
is:

(A*)2x-5y+11=0 (B)2x+5y-11=0 (C)2x+5y+11=0 (D)2x-5y—-11=0

Tl B Dl b1 [gUY SEfb g (2,3) Siar 5x +2y = 16 &1 A&y fag 8—

(A)2x-5y+11=0 (B) 2x+5y-11=0 (C)2x+5y+11=0 (D) 2x-5y-11=0

NER
5x +2y =16

[k;s] —§j=—1:>2x—5y+1120
h-2) 2

Find the locus of the mid point of the chord of a circle x2 + y2 = 4 such that the segment intercepted by
the chord on the curve x2 — 2x — 2y = 0 subtends a right angle at the origin.

Jd X2+ y2 = 4 B Sidl & 7eF 95 B 950 a0 DI Sidfd Sl §RT a5 X2 — 2X — 2y = 0 TR HIT
AT TS Al IR FHBIO q7C B |

(A*) x2+y2—2x-2y =0 (B) x2+y2+2x—-2y=0

(C)x2+y2+2x+2y=0 (D) x2+y2—=2x+2y =0

Let mid-point be (h, k) = hx + ky = h2 + k2

subtend right angle = X2 — 2(x +y) (h“:?z’j = 0= (h2 +k2) x2 — 2(x +y) (hx + ky) = 0
+

As angle 90°, Coefficient of x2 + Coefficientof y2=0 = h2+ k2—-2h —2k=0=
Locus x2+y2—2x-2y=0
ATfh 7T fag (h, k)8 = hx+ ky = h2 + k2

S f5 GHBIOT T & = X2 — 2(x+y)[hx+:zZJ = (2 + k2) x2 = 2(x + y)(hx + ky) =
+

HIOT 90° BN & AR X2 Bl IoNH + y2 HT YT = 0
h2 + k2 —2h — 2k =0 = fd=gur x2 +y2—2x -2y =0

Section (D) : Position of two circle, Orthogonality, Radical axis and radical centre
gus (D) : <1 gl @ Reifdy, oo, Jame w6 o o=

D-1.

Sol.

Hindi

Number of common tangents of the circles (x + 2)2+(y—2)2 = 49 and (x — 2)2 + (y +1)2=4is:
T (X + 2)2+(y—2)2 = 49 3R (x—2)2 + (y + 1)2 = 4 B IS et @i o) = g—
(A)O (B9 1 €2 (D)3

cC,=5, n=7,r,=2

C,C, =r, —r,| one common tangent
CC,=5, rn=7,r,=2

C,C,=r,—r,| U SHAME Wl ¥

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Circle “_

D-2.

Sol.

D-3.

Sol.

Hindi

D-4.»

Sol.

The equation of the common tangent to the circle x2 + y2 — 4x — 6y—12=0 and x2 + y2 + 6x+18y + 26 =0
at their point of contact is

FA X2 +y2—4Xx -6y —12=03R x2+y2+6x + 18y +26 =0 & W g W IWIMS W Y@l &
THHRT B —

(A) 12x + 5y +19=0 (B*) 5x + 12y + 19 =0

(C)bx—-12y +19=0 (D) 12x -5y +19=0

Equation of common tangent at point of contactis S, - S, =0

et fag R Swafrs wef Yar &1 @R S, - S, =0 B

= 10x+24y+38=0 = 5x+12y+19=0

Equation of the circle cutting orthogonally the three circles x2 + y2—2x + 3y — 7 =0,
X2+y2+5x—5y+9=0andx2+y2+7x—-9y+29=0is

X2 +y2—16x — 18y —4 = X+y —i/x+1lly+6=
A*) x2+y2—16x— 18y —4=0 B)x2+y2—7x+11ly+6=0

X2+y2+2x—8y+9= X2+y2+16x—18y—4=
C)x2+y2+2x-8y+9=0 D)x2+y2+16x—18y—-4=0
A gl x2+y2—2x+3y—7=0,x2+y2+5x -5y +9=0Td x2+y2+ 7x — Qy + 29 = 0 P AFHINI
HTH Tl Il BT FHIBIO B —

(A)x2+y2—16x—18y—4=0 (B) x2+y2—7x+11ly+6=0
(C)x?+y2+2x—-8y+9=0 (D)x2+y2+16x—18y—4=0
$,-S,=0 = 7x—8y+16=0
S,-5;=0 = 2x-4y+20=0
5;-5,=0 = 9x -12y + 36 =0

On solving centre (8, 9)
Length of tangent = [S; =\/64+81-16+27—7 = 149 = (x—8)2+ (y— 9)2 =149
=x2+y2-16x—-18y—-4=0

$,-S,=0 7x-3y+16=0
S,-5;=0 2x -4y +20=0
S;-S5,=0 9x -12y +36 =0

T R W, D% (8,9) BN
Tl Y B AR [S; =64 +81-16+27-7 = 149 = (x - 8)% + (y — 9)2 = 149
=x2+y2—-16x—18y—4=0.

If the length of a common 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:

I Q1 gl B IS MRS et Y@l B oFErg 7 iR SWafTS grer Wt X @ g 11 8,
M1 g4l @ Rl w1 eEwd €
(A*) 18 (B) 20 (C) 16 (D) 12

aswe know L, = \Jd? —(r, +1,)? =7 = L =Jd® —(r—1,)? =11

squaring & subtactr,r, = 18

Section (E) : Family of circles , Locus, Miscellaneous
gvs (E) : 30 fem, faguy, fafdy

E-1.

Sol.

The locus of the centre of the circle which bisects the circumferences of the circles
X2+y2=4&X2+y2-2x+6y+1=0is:

(A*) a straight line (B) a circle (C) a parabola (D) pair of straight line

Tal x2+y2 = 4 3R x2+ y2— 2x+ 6y + 1 = 0 @I URETT I FHEIRIT A a1l I & B BT fIgud B

(A) Th IS ¥ET (B) g (C) WRaerd (D) =< @1 A
Let required circle is x? + y2 + 2gx + 2fy + ¢ =0
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Circle “_

e +,T\y2-2x+6y+1 =0
Hence common chord with x2 +y? -4 =0
is2gx+2fy+c+y=0
This is diameter of circle x? + y2 = 4 hence ¢ = —4.
Now again common chord with other circle
2xX(g+1)+2y(f-3)+(c—-1)=0
This is diameter of x>+ y2 —2x + 6y +1=0
2g+1)-6(f-3)+5=0
2g—-6f+15=0
locus 2x — 3y —15=0 which is st. line.
Hindi. ¥MT @1 g1 x2+y2 + 2gx + 2fy + ¢ =0

X2 +'l'\)’2-2x+6y+1 =0

M@ X+ —4=0 D A1 SHIFTE offar 2gx + 2fy +c+y=027 |
T A X2 +y? = 4 HT AN 8 (A c=—4

39 IIFTE Sia] AR g B A1

2x(g+ 1) +2y(f-3) +(c-=1)=0
H’s’q\‘—rx2+y2—2x+6y+1:0$ra1'l'ﬁ§
2(g+1)-6(f=3)+5=0

2g-6f+15=0

fagur 2x -3y — 15 =0 S & W= v@n B |

X +y'= 4

E-2.= Equation of a circle drawn on the chord x cos a + y sin a = p of the circle x? + y?> = a? as its
diameter, is
I HT FHIGIUT BN Sidfch g X2 + y2 = @2 HI SIGT X COS o + Y Sin o = p TABT AN B |
(A) (x* + y?—a?) —2p (xsina, + ycosa. — p) =0
(B*) (x* +y? —a?) —2p (xcosa + ysina.—p) =0
(C) (x2 + y2— a?) + 2p (xcosa + ysina — p) =0
(D) (x? + y?— a?) —p (xcosa + ysina — p) = 0

Sol. Equation of family of circles is (x> + y>—a?) + A (x cos a. + y sin oo —p) =0
Now centre lies on the line x cosa + y sina. = p

gl B BT BT BT (2 +y?—a?) + A (X oS a+ysina—p)=0
3T B== Y@ R RIT & x cosa +y sina = p

i.e. 37T — X costa— Lsin o= p
2 2
= A=-2p
X2+y2:a2

A B

(X2 + y? — @%) —2p (xcosa. + ysina. — p) = 0
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Circle “_

E-3.

Sol.

Hindi

E-4.

Sol.

Hindi

Find the equation of the circle which passes through the point (1, 1) & which touches the circle
X2+ y2 + 4x — 6y — 3 = 0 at the point (2, 3) on it.

I g BT TR ST DI 1 95 (1,1) A T[OIRAT & A A X2+ y2 + 4x — 6y — 3 =0 R Rerd fig
(2, 3) X Wl FHRar B

(A )x2+y?2+x-6y+3=0 B)x2+y2+x—-6y—-3=0

(C)x2+y2+x+6y+3=0 (D)x2+y2+x-3y+3=0

Equation of tangent to circle

X2+y2+4x—6y—3=0at (2,3) = 2x+3y+2(x+2)-3(y+3)-3=0

4x—-8=0 = x—2=0
family of cirlce = S+AL=0
X2+ y2+4Xx—6y—3+A (X=2)=0 .......... 1)

Passes through (1, 1)

3-1=0 = A=-3

Putting in (1)

X2+y?+x—-6y+3=0

I B W NG Bl FHIBIOT
X2+y2+4x—-6y—3=0at (2,3) >2x+3y+2(x+2)-3(y+3)-3=0
4x-8=0 = x-2=0

gd e =  S+AL=0
X2+y2+4Xx—6y—3+A(X=2)=0 ......... 1)
S 5 (1, 1) 9 ToRdl ©

-3-A=0 = A=-3

(1) F 7@ W x2+y2+x—6y+3=0

Find the equation of circle touching the line 2x + 3y + 1 = 0 at (1, — 1) and cutting orthogonally the circle
having line segment joining (0, 3) and (- 2, — 1) as diameter.
I9 g BT FHIDHRY A DISTY Sl b ¥ 2x + 3y + 1 =0 Bl o5 (1, — 1) TR I dxar 81 qn fogai
(0,3) T (= 2,— 1) Bl M dTel YERITS B AN AR T T g Bl THHINI Yo dal ol |
(A*)2x2+2y?—10x—5y+1=0 (B) 2x2 + 2y? — 10x+ 5y +1 =0
(C) 2x2 +2y?—10x—-5y-1=0 (D) 2x2 + 2y? + 10x— 5y +1 =0
The equation of circle having tangent 2x + 3y + 1 =0 at (1, — 1)
= (x=12+(y+12+12x+3y+1)=0
X+y2+2x(A—-1)+y@Br+2)+ (A +2)=0 ()
equation of circle having end points of diameter (0, — 1) and (-2, 3) is
Xx+2)+(y+1)(y=-3)=0 or X2+ y2+2x—2y—3=0 ... (ii)
since (i) & (ii) cut orthogonally

2x+3y+1=0

2(20.-2)
>
= 20—-2-3Ar-2=1-1 =22A.=-3=A1=-3/2
from equation (i), equation of required circle is
2x2+2y?—-10x-5y+1=0
a0 e fag (1, —1) W= et @1 2x + 3y + 1 = 0 B, &1 FHH0

1

+2@2+a(—n:x+2—3

X=1)2+(y+1)2+A2x+3y+1)=0=>x2+y?+2x(A—-1)+yBr+2)+ (A +2)=0 ()]
gd & FHIe e @ & R (0, — 1) oI (<=2, 3) &
XXx+2)+(y+1)(y—-3)=0 TIx2+y?+2x—-2y-3=0 ... (i)

4fe (i) qAT (ji) BN Bred T |
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Circle “_

E-5=

Sol.

Hindi

E-6.

Sol.

2x+3y+1=0

2A20-2) 1 2Bh+2)  y_ 403
2

= 2A-2-3r-2=1-1 = 2A=-3 = A=-3/2
FHIHIT (i) & M I BT FAIBIUT 2x2 + 2y2 — 10x— 5y + 1 = 0.

Equation of the circle which passes through the point (-1, 2) & touches the circle
X2 +y? — 8x + 6y = 0 at origin, is -

A BT FHIHRU A1 g (=1, 2) § ToRAT 8 TAT g X2 + y2 — 8x + 6y = 0 DI o fag W= =i Fvall B

(A)x2+y2—2x—%y =0 B)yx*+y?+x—-2y=0

(C)x2+y2+2x+gy20 (D*)x2+y2+2x—gy =0

Equations of tangentis : 4x —3y =0
equation of the family of the cirlcle is
x=0)2+(y—-02+A(4x-3y)=0

which passes throughP (-1,2) = 1+4A(-4-6)=0= A :%

(X*+y*—8x+6Y)=0
-0 P12

= equation of circle is x2 + y? + 2x — gy =0

et GT BT FHIBROT : 4x — 3y = 0
gl & B &1 FHIGI
(x=0)2+(y=0)>+ 21 (4x=3y) =0

g BT GHIGRU P (- 1,2) = 1+4)0(-4-6)=0= A =%%|

(X*+y*—8x+6Y)=0
T-0 P12

= Jd BT THDBROT X2 + y2 + 2X — gyzo%"l

Two circles are drawn through the point (a, 5a) and (4a, a) to touch the axis of ‘y’. They
intersect at an angle of 6 then tanf is -
(a, 5a) 3R (4a, a) I3l | oA aTel 1 g, 'y’ 3T B W B © TAT d 0 DY R YT I ©
4 tan® IR & —
40 9 1 1
A¥) — B) — C) = D) —
(A%) 9 (B) 20 ©) 9 (D) Ne]

Family of circle’s passes through two fixed points is given by:

a1 ReRr fIgall A T[oRA aral gl &1 e 8 —

/\
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Circle

x—-a)(x—-4a)+(y—-5a)(y—a)+AL=0

L 4x+3y=19a

X2 +y?—bax—6ay +4a?+5a?+ )\ (4x+13y—19a)=0
touches y-axis f2 =0 & now proceed

y-31e B TE AT B 2= 0 AAT I

PART - Ill : MATCH THE COLUMN

AR - |l i & gafera #ifsig (MATCH THE COLUMN)
1. Column -1 Column =1l
(A) Number of values of a for which the common chord (p) 0
of the circles x? + y2 = 8 and (x — a)? + y? = 8 subtends
a right angle at the origin is
(B)=  The number of circles touching all the three lines (@) 2
3x+7y=2,21x +49y =5 and 9x + 21y = 0 are
© The length of common chord of circles x2 + y2—x— 11y + 18 =0 (9] 5
and x2+y2—9x—-5y+14=0is
(D) Number of common tangents of the circles (s) 3
X2+y?—2x=0and x?+y>+6x—6y+2=0Is
Ans.  (A) — (a), (B) — (p), (C) > (), (D) > (s)
™ - | ¥ - |
(A) a® I dF o G e oIy gl x2+y2 =8 TAT (x—a)? +y2 = 8 (p) 0
P ITAMTS SMaT o o5 TR FHDIVT S<IRT PRl 8 —
(B) I N XGI_Y 3x + 7y = 2, 21x + 49y = 5GAT 9x + 21y = 0 n 2
BT W B Tl AT BT AR B —
(C) gl x2+y2—x—11y+18=0 ) 5
MR X2 +y2—9x — 5y + 14 = 0 B IWITS Sfra1 & o=
(D) Tl x2+y2—2x=0TAAMX2+y?+6x—6y+2=0 (s) 3
B WIS Rl Y@ B AT §
Ans.  (A) - (a), (B) = (p) (C) = (0, (D) = (s)
Sol. (A) S, —S, =0 is the required common chord i.e 2x=a

2
X
Make homogeneous, we get x? + y? — 84— =0
a

As pair of lines substending angle of 90° at origin
coefficient of x? + coefficient of y2=0
a=-x+4

(B) Three lines are parallel so not any circle is possible

a@

AN Resonance”®
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Circle

Hindi

Ans.
Sol.

(©)

(D)

(A)

(B)

(©)

(D)

Equation of common chord is 4x — 3y + 2 = 0.
End points of common chord are (1,2) & (4,6)
Length of common chord is 5

C,(14,0),r,=1and C,(-3,3),r,=4

distance between centres C,and C,=d =5
d=r, +r,=5 = 3 common tangents
e I9YfTs a1 S, - S, =08 A 2x=a

X2

GHETT I TR X2 +y?—8.4 = =0
a

IfF ¥ I g fag R FHaIv aRa wRal B
X2 Bl UMb + y2 BT oTd = 0
a=+4

A YETd FERR B o Big W ga feme @ 8rm

2%

IAITSS i BT FHIGRT 4x — 3y + 2 = 0.

IS St & RR (1,2) & (4,6)

VIS Sfiar @1 <18 Length of common chord is 5
C,(1,0),r,=137aC,(-3,3),r,=4

Pl C, a1 C,d 78 ¢l =d=5
d=r,+r,=5 = 3 39IfTs Wl @

Column -1

(A)

(B)

©

(D)

If director circle of two given circles C1 and Cz of equal
radii touches each other, then ratio of length of internal
common tangent of C1 and Cz to their radii equals to

Let two circles having radii r1 and r2 are orthogonal to each
other. If length of their common chord is k times the square
root of hormonic mean between squares of their radii, then
k*equals to

The axes are translated so that the new equation of the circle

X2 +y2-5x+2y—5 =0 has no first degree terms and the new
2

equation x2 + y2 = % , then the value of A is

The number of integral points which lie on or inside the
circlex?+y?=4is

(A) > (s), (B) > (), (C)— (), (D) — (p)
(A) Length of internal common tangent equals to 2r

Column -1l
(p) 13
(a) 7
n 4
(s) 2

/\
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Circle “_

Hindi

Ans.

Sol.

(B) % fr= = x [_j x Jr?+r? {where ¢ is length of common chord)

2.2
N % k=2 =k2=2
o+,

2
(®) x2+y2-5x+2y-5=0= (x—g) +(y+1)2—5—%—120

2
= (X - gj +(y+1)2 = 47? = So the axes are shifted to (g —1]

. . 49
New equation of circle must be x2 +y2= —

(D)

0,1)
(-1, 1] (1.1
) (-1.0[©0.0) [(1.0] >
0.-1), h1,-1)
(1,1

2
T - | =¥ -

(A) IR RY W RER B & g9l b FEEe 99 @
SR PI I18F W BRA € | 9 C1 AR Co Bl A<D
IvAfTs TRt @ B A BTSB! S | AU SRR 2 (p) 13

(B) &I & g1 Sl g r 3R r2 U §ER & A & |
I I IHAFTS ShaT a1 =g ITa ot & ot &
A BIHAS A & IS BT k AT ¥ TG k4 aRIER
& @ 7
(C) @l ® 39 ybR uRafld far s @ f& ga (n 4
X2+y2—5x+2y—5=0 73 THHU § UH °d B
aﬁéwqﬁﬁm%aﬂwmxuyz‘:% Jq & I R,
A A BT AT AT BT |

(D) U quiies fagall 1§ S1d HIIT S g x2 +y2 = 4 (s) 2
P HUR AT <X Rerd g

(A) = (s), (B) > (1), (C)—(a), (D) — (p)

(A) Length of internal common tangent equals to 2r
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Circle “_

Bl Exercise-2 |

(B) % = %x [gj x Jr?+r? {where ¢ is length of common chord)
2
=2 [ k=2 sKe=2
L+
2
5 25
(C) x2+y2-Bbx+2y-5=0 = N
5 49 5
j[x_aj +(y+1)2:T = e Bl [E,-qu'\fqﬁ'\wfﬁﬁaﬂﬁw

qaa%ﬁquyZ:% g

(D)

44|

(0.1)
=t ot

L 4 \ 4 4
2 (-1,01(0,0) 1(1.0)] 2
(0-1)

PART -1: ONLY ONE OPTION CORRECT TYPE

Wl : Bael UP el fAhed THR (ONLY ONE OPTION CORRECT TYPE)

Single choice type

o famed!

1=

UPR

If (a, iJ(b , %j ,(c . E] & [d . %J are four distinct points on a circle of radius 4 units, then abcd is
a c

equal to:
(A) 4 (B) 16 (CH1 (D) 2
AT 4 5318 o & ga R 4 0= fﬁg(a, ij,[b : %J,(c, %jsﬁ?(d : %jaﬁ?s‘l dl abcd IR 7

(A) 4 (B) 16 €)1 (D) 2
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Circle “_

Sol.

Hindi.

Sol.

Sol.

Sol.

Point [ 3 liesonx2+y2=16 =t2+ %—16 = t*-16t2+1=0....... ()

If roots are t;, t,, t5, t, then

tttt, =1 (i)

fag (t, %j gd x2+y2=16 R Re@ 8 = 12 +ti2:16:> t4-16t2+1=0....... (i)

M 1y, 1y, ty, t, FA B, A

tttt, =1 (i)

From the point A (O 3) on the circle x2 + 4x + (y — 3)2 = 0 a chord AB is drawn & extended to a point M
such that AM = 2 AB. The equation of the locus of M is :

A X2 +4x+(y-3)2=0WR g A (0,3) ¥ T Sira1 AB Hidl Srch & @ 39 fg M O 39 USR dern
S 2 f6 AM=2ABE, @ M & fdgur &1 TSR 2 :

(A) x2+8x+y2=0 (B*) x2+8x+ (y—3)2 =
(C) (x—3)2+8x+y2=0 (D) x2+8x+8y2=0

os)Q — 3 M(h.k)

2 2 2
B lies on circle | — +4 J oy e
2 2 2 4

Hence locus of (h, k) x2+8x+ (y—3)2=0

TR

2 2 2
BQHWﬁ%%( j +4[ﬂj+ [“_3_3j 0= Moy K237
2 2 2 4

3 (h, k) &1 fa=guer x2 + 8x + (y— 3)2=0

73
2

If tangent at (1, 2) to the circle c,: x? + y? = 5 intersects the circle c,: x? + y> =9 at A & B and tangents
at A & B to the second circle meet at point C, then the co—ordinates of C is

I g (1L,2) W g ¢ X2+ y2 =5 @I W= 1, g7 C,: X2 + y2 = 9 &l fdg A 3R B W Hredl & a1
fada g9 & g AR B Wt v g C R fyereh &1, @t C & fderns 8 —

9 18 9 18
A) (4,5 B) | — — C)4,-5 D*
(A) (4, 5) ()(15 5} (©)( ) ()[5 5]
Tangent at (1, 2) to the circle x2 +y2=5
X+2y-5=0
chord of contact from C(h, k) to x2 + y? =9
C(hk)
B
(1.2)
A

N

hx +ky—-9=0
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Circle “_

Hindi.

4.5

Sol.

5»

compare both equations E: K -2
1 2 5

_(0 18
(h k)=(5’ 5]
FAx2+y2=5 & a5 (1, 2) W T AT FT FHHII
X+2y—-5=0%
gd x2+y?=9% g C(h, k) | w2t i
C(h,k)
B
(1,2)
A

N

hx +ky—-9=0
SFT B JAAT PRA W

h
1
9
(h, k) = [g

U'Il'_\ l\)I?x—
m|®

J

A circle passes through point (3, \EJ touches the line pair x2 — y2 — 2x + 1 = 0. Centre of circle lies
inside the circle x2 + y2— 8x + 10y + 15 = 0. Co-ordinate of centre of circle is
Q?ﬁqﬁﬁlr—g(s\EJ H IORAl § TUT NG T X2 —y2 —2x + 1 =0 Bl TR BT 2| I BN Iw

X2+y2—8x+10y +15=0® 3r<X RYA &, Al I & b= & AIMB 8 —
(A%) (4, 0) (B) (5. 0) (C) (6,0) (D) (0, 4)
X=2x+1)—-y?=0 = (x+y-1)=0=>x-y—-1=0

h-0-1
‘ﬁ‘ /(h3)+E

(h,0)

h2+1—2h:2(h2+9—6h+2j = h2—10h+24=0=h=6, 4

But centre lies inside the circle x> + y? — 8x + 10y + 15 =0
Hence required point (4, 0).

The length of the tangents from any point on the circle 15x2 + 15y2 — 48x + 64y = 0 to the two circles
5x2 + 5y2 — 24x + 32y + 75 = 0 and 5x2 + 5y2 — 48x + 64y + 300 = 0 are in the ratio

(A% 1:2 B)2:3 (C)3:4 (D)2:1

g 15x2 + 15y2 — 48x + 64y = 0 & ¥l fdg A 1 g9 5x2 + 5y2 — 24x + 32y + 75 = 0 3R 5x2 + 5y? —
48x + 64y + 300 = 0 R Wi ¥ wel Y@l @ TwI$a $T rguId &

(A)1:2 (B)2:3 (©3:4 (D)2:1
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Circle “_

Sol.

Hindi.

Sol.

Hindi.

Sol.

. . 16x 64y _ 16x 64y
Let any point P(x,, y,) to the circle x? + y? e +E =0=>x2+y2- = X, + T y,=0
Length of tangent from P(x,, y,) to the circle are in ration
24 32 16 64 24 32
5, \/xf+yf—5x1+5yl+15 ST iT T Xt g a+1s
s 48 64 “\J16_ 64 48_ 64
2 \/xf+yf—5x1+5y1+60 X gV g at g Y1+ 60
_ [ —24%, +32y, +225 _ | -24x,+32y,+225 _ 1
\[—96xl +128y, +900 4(-24x%, + 32y, +225) 2

Hindi.  sic: Rl g Plx,, ) J¢ +ye - 2%+ S =0 Rera &
P(x, y,) ¥ 30 TR =} Y1 9 A8 B U

> o 24 32 16 64 24 32
\/g_ \/x1+y1—5xl+5y1+15 . Xl_Eyl_?Xl"'?yl"'ls

5
[ 16 64 48 64
Sz \/xf+yf—‘?xl+6:yl+60 =R Vi e e e 60

_ [ —24%, +32y, +225 _ | 24X, +32y, +225
\[—96xl +128y, +900 4(—24x, + 32y, +225)

-4
2

The distance between the chords of contact of tangents to the circle; x2 + y2 + 2gx + 2fy + ¢ = 0 from the
origin & the point (g: f) is:
qafag ok a5 (g,) & 90 x2+y2+2gx + 2fy+ c =0 W Wi MY WA I DI Wil Siari & 9= 3

ESUE R
A (P P ® J&+ P - ¢ © o+ - ¢ D) J&?+ P+ c
2 2,/g°+ 2 24/g? + 2

Equation of chords of contact from (0, 0) & (g, f)

(gz+f2+c)
gx+fy+c=0 =>gx+fy+gx+g)+fly+f)+c=0=gx +fy + o =0
2 2
. . g-+f°—-c
Distance between these parallel lines = | =———
2a¢gz+f2
(0, 0) AT (g, f) A ¥l Sftar &1 FHIBRoT
(gz+f2+c)

ox+fy+c=0 =>gx+fy+gx+g)+fly+f)+c=0=gx +fy + =0

g +f2-c

2,/g? + 12

If from any point P on the circle x2 + y2 + 2gx + 2fy + ¢ = 0, tangents are drawn to the circle
X2+ y2+ 2gx + 2fy + ¢ sin2a + (g2 + 2) cos2a = O then the angle between the tangents is:

s R s i 22 B ) B B

(A) a (B*) 2 ©) % (D) %

afe g x2+y2 +2gx + 2fy + ¢ = 0 R Rerd &l o5 P & ga x2 + y2 + 2gx + 2fy + ¢ sinZa + (g2 + f2)
cos20=0 TR Wl Y@ Wi il 81, d wWEl @ell ® 7Y BIvl 5

(A) o (B)2a (C) % (D) %

tand = tan2a. = 0 = 2a

/\
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Circle

8.»a

Sol.

Hindi.

9=

Sol.

10.=

\J9” +f* —c cosa

(X;,Y4)

angle ®IT = 20,

Jo? +1f —csina

The locus of the mid points of the chords of the circle x2 + y2 + 4x — 6y — 12 = 0 which subtend an angle

T . . . .
of § radians at its circumference is:

T X2+ Y2+ 4x — 6y — 12 = 0 &) SNai ot g gAY w g%%aﬁwaﬁwaﬂﬁa‘r,fﬁnwﬁgaﬁam

faguer 2

(A) (x—2)2+ (y + 3)2=6.25

(C) (x +2)2+ (y—3)2=18.75

J(h+2)% + (k- 3)?
5

cos n/3 =

O\

LN
N
Locus (X + 2)% + (y — 3)2 = 6.25

5o Nh+27 +(k-3)
5

cos n/

O\

Vil I
N

fd=guer (x +2)2+ (y-3)2=6.25

(B*) (x +2)2+ (y-3)2=6.25
(D) (x +2)2+ (y + 3)2=18.75

If the two circles, x> + y? + 2 g;x + 2f;y = 0 & x? + y? + 2 g,x + 2 f,y = 0 touch each other then :

(A f9,=1,0,

(B L=t
0,

O fif,=9,0,

(D)f,+f,=09;+0,

I A JAXC+y2+2gx+2fy=0Td x2+y2+2g,x+2fy=0Th TR B W Hd &, Al :

f f
Ao =Hhe, (B +=-=%
P 9 9%

©ff,=9,9, (D) fy+f,=g,+0,

If two circles touch each other, then If3 J1 99 Yo A P WY & 3 A9

C1C2 = rl + r2

JEG +Gp)2 +(f+5,)7 = @2 +12 + g2 +12  squaring both sides QT TR o B W

9

f
-20,0,- 218,22 \[[f +7)(6} + ) = (0,1 + (@, - 20,01, =0 = D=L
2

A circle touches a straight line ¢x + my + n = 0 & cuts the circle x2 + y2 = 9 orthogonally. The locus of

centres of such circles is:

(A% (P +my +n)2 = (12 + m?) (<2 +y2- 9)
(C) (fx+my+ ) = (7 +m?) (2 +y2+9)

(B) (/x +my—n)2 = (2 +m2) (< + y2- 9)
(D) (¢x+ my—n): = (¢2+m?) (<t +y2— 9)

/\

Resonance®

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow

Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
ADVCR- 34



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Circle “_

TP g TRA @T /X +my +n =0 P WA FIAT 8 TAT G X2+ y2 = 9 B THBING Plean &, Al 9
UHR & gl  ds bl [dgud & —

(A")(£x+my+n)2 = ((2+m?) (x> +y?— 9) (B) (Ix+my—n)2 = (£2+m?) (x> +y>—9)
(C) (fx+my+n)? = (2+m?) (x2+y?+ 9) (D) (fx +my—n)? = (£2+m?) (X2 +y>—9)
Sol. Let required equation of circle is x2 + y? + 2gx + 2gx + 2fy + ¢ =0

it cuts the circle x? + y? — 9 = 0 orthogonally

~ 29(0) +2f(0)=c-9=c=9

It also touches straight line /X + my +n =0
L(=g)+m(-f)+n

= ng +f2-9
2 1 m?

Locus of centre (—g, —f) is (/X + my + n)?2 = (x2 + y2 — 9) (¢2 + m?)
Hindi. &1 9 &1 IRfT TSR0 X2 + y2 + 2gx + 2gx + 2fy + ¢ =0 T |
YE A X2+ y2 — 9 = 0 Bl TRV Yfweg el 2 |
. 29(0) +2f(0)=c—-9=c=9
T WA @I X+ my+n=0 B H WA HIAT B
L(=g)+m(-f)+n

= «/gz +f2-9
% +m?

P (—g, —f) BT ﬁ@qa ((X+my+n)2=(2+y2—9) (/2+m?) 8|

11.= The locus of the point at which two given unequal circles subtend equal angles is:

(A) a straight line (B*) a circle (C) a parabola (D) an ellipse

I9 fa=g &1 A5y 59 W 31 Y Y /A g, HHM P19 IR PR &, o—

(A) TH A= (B*) T g (C) T wRae (D) <Tg
Sol. Let two circlesare S=0and S'=0

having radius r, and r, respectively.

- ' 2=r.2
= = = S n°=1°9;

N
j —_—
ol

2
S - [r—lJ S’ =0 which represents the equation of a circle.
P
Hindi. AT &1 994 S=0TAT S' =0
e By waen r qnr, B

— ’ 2=r2
= = = S| 1%=r,2S;

N
j _—
&
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Circle

2
S, - (r—lJ S, =0 .. R P(hk) o1 g

12.

Sol.

13. =

Sol.

Sol.

I

2
S- [:ij =0 - fag P(hk) 3T faggy

2

/\

A circle is given by x? + (y — 1)2 = 1. Another circle C touches it externally and also the x-axis, then the

locus of its centre is

TH g BT TR X2 + (Y — 1)2= 18| TP 319 g C B I e HRAT 8 qAT x-34eT bl A 0
BT B, AN 5D D8 BT fAIgUT § —

A {x, y) :x2=4y}U{(x,y) : y< 0}

©){x,y) :x2=ytU{0,y):y<0} DO {x y):x2=4y}U{(@O,y) :y<0}

J(h=0)? + (k-1% = 1 + K|

KL...a(h, k)
©.1) kI

or

(0,1)

& (0k)

= h2+k?—2k+1 =1+2k|+k* = h? = 2|k| + 2k

= x>=4yify>0& x=0ify<0 =

B {x.y):x2+(y-1=4U{(x,y) 1 y<0}

x2=4y Afqy>0dAT x=03T y<O0

The locus of the centre of a circle touching the circle x? + y2 — 4y — 2x = 4 internally and tangent on
which from (1, 2) is making a 60° angle with each other.
Jd X2 +y2 — 4y — 2x = 4 B ARG W= B alel g a1 95 (1, 2) & 99 O Gl T3 Wl Y@isi &
HeI PV 60° B, I I P b= BT [IGUT ©

(A) (x— 1%+ (y =2)2=2
(©) (x+ 1y + (y=2) =4

(B%) (x— 12+ (y— 2= 4

(D) (x+1)2+(y+2)2=4
Let centre A(h, k) and r and R be radius of required and given circle
AT @ A(h, k) @ eniee iR fay U g9 @ A raen R |

Let centre A(h, k) and r and R be radius of required and given circle

AT &= A(h, k) 9o sriiee &fiR f3T g g9 @t frsarg raen R

Jh-12 +(k-2%> =R-r ... 0
Now 379 tan 30 = L
AB

= _ 1 r= E i
r=(R r)2 o s e (ii)
by (i) & (ii) &

Jh-1% + (k-2 =R - g = Z?R &R=3= (x—1)2+(y—2)=4
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Circle “_

14.=

Sol.

Hindi

15.=

Sol.

Hindi.

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 and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation for
STATEMENT-1

(C) STATEMENT-1 is true, STATEMENT-2 is false

(D*) STATEMENT-1 is false, STATEMENT-2 is true

FYE-1 A T 94, 39 UBR & 6 S8 = AW Bl Al Al g1l DI THHIONG Ufaeds SR arell

A TH g TG B |

FUA-2 : 31 ufresfaa gl o e S9! SHAfTS Sfdr B © |

(A)  FU-1FA B, PAT-2FA ¢ ; FUT-2, FAT—1 $T FEl WEIGR B |

(B)  HUT-1 9N ¥, HUT-2 A ¥ ; HUT—2, BUT—1 BT A&l TIHI 7TE] 2 |
(C)  HUT-1 I &, HAT-2 3N 2 |

(D)  HYT-1 3N ¥, A2 FA B |

Statement-1 : There is exactly one circle whose centre is the radical centre and the radius equal to the
length of tangent drawn from the radical centre to any of the given circles.

Statement-2 is True But does not explain Statement-1.

FUF -1 : 3P TP g TP s qollE = AR a1 qonel d= A B 0 g9 W i 1= e w7
B THEIE P IRIER Bl ©, B BIdl & |
DAT-2 : FF & dfbd HAT—2, BAT—1 BT WEl WLV & & |

The centre of family of circles cutting the family of

circles x2 + y2 + 4x (k —g) + 3y (k —gj — 6 (L + 2) = 0 orthogonally, lies on

gd e &1 d= W1 & g9 FH x2 + y2 + 4x (x—gj+3y[x—gj—6(x+2):o P TR

Fleal B, IR Regd sFm—

(A)x-y-1=0(B*)4x+3y-6=0 (C)4x+3y+7=0 (D)3x—4y-1=0
(x2+y2—6x—4y—12) + A(4x +3y—-6) =0

This is family of circle passing thro:;gh points of intersection of circle

X2+y?—6x—4y—-12=0andline4x +3y—-6=0

other family will cut this family at A & B.

Hence locus of centre of circle of other family is this

common chord 4x + 3y —6 =0

(x?+y?—6x—4y—-12) + A(4x+3y—-6)=0

I8 9d e 9d & M1 afoees fIgell | o |
A

X2+y?—6x—4y—12=03R 4x+3y—-6=0
= P sPT AR B WR wferess wxd B
AT g B Bw BT fSgUA

TE AT SNidT 4x +3y—6=032 |
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Circle “_

16. The circle x2 +y2 = 4 cuts the circle x2+y2+2x +3y—-5 =0 in A & B. Then the equation of the circle on
AB as a diameter is:
(A*) 13(x2+y2)—4x—-6y—-50=0 (B)9(x2+y?) +8x —4y+25=0
C)x2+y2-5x+2y+72=0 (D) 13(x2+y?)—4x—-6y+50=0
IS I x2+y2 =4 TR T x2+y2+2x+3y-5=0 &5 ATd B R Fredl 8, Al AB N drel g Bl
HHHIOT T—
(A) 13(x2+y?) - 4x—-6y-50=0 (B)9(x2+y?) +8x—-4y+25=0
(C)x2+y2-5x+2y+72=0 (D) 13(x2+y?)—4x—-6y+50=0

Sol.  Common chord of given circle
2x+3y—-1=0

family of circle passing through point of intersection of given circle

(+y*+2x+3y=5)+A(x*+y?=4)=0=>A + x>+ (A + 1)y? +2x + 3y — (4L +5) =0
. 3 ., _ (4r+5) _ 0

A+l A+1 A+l

1 -3
centre| -————,
( A+l 2(k+1))

This centre lies on AB

X2 +y2 +

2 1 +3 =3 -1=0 = 4-9-2A-2=0=2AL=-15= A =-15/2
A+l 2(L+1)

2 2
(—%+1jx2+ [—%+1jy2+2x+3y—[—4x%+5] =0 = —BTX—BTV+2X+3y+25:o

= 13(x* +y?) —4x — 6y — 50 = 0.
Hindi. U Y g &1 IHANS Sitdl
2x+3y—-1=0
feg v g & gfressd fagsi & Yo arel g9l &1 e B
(X2+y?+2x+3y—5) +A(x*+y*—4)=0=>A +1)x*+ (A + 1)y?+2x +3y— (4L +5) =0
.. 3 _(4k+5):O
A+l A+l A+l

?(—i, -3 ]
A+l 2(A+1)

IJg e AB WX R B |

X2 +y?2 +

of -t 43— | _120 = 4-9-21-2=0 =21 =15 =-15/2
200 +1)

2
—E+l X2 + —E+1 Y2+ 2x + 3y — —4><E+5 =0 = _1
2 2 2 2

= 13(x? + y?) — 4x — 6y — 50 = 0.

_13y?

+2x+3y+25=0

PART-Il: NUMERICAL VALUE QUESTIONS
ARl . H&ATHD T (NUMERICAL VALUE QUESTIONS)

INSTRUCTION :

The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal
placed.

*,
°n
®,
0.0

e

& 39 S ¥ YIS U B SR GRS I & ©U 9 © fOrd Q1 qUiies ofd dei Q1 3id S¥Med & 91 H B |
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Circle

/\

< I} AEOTHG A A T W AfYE S¥HEd M B, O GG AF Bl AT B G M dh She/ASS
3% (truncate/round-off) & |

1=

Ans.
Sol.

2.3

Ans.
Sol.

Hindi.

Find maximum number of points having integer coordinates (both x, y integer) which can lie on a circle

with centre at (\E \E ) is (are)

quiter fderier dret fawgatt &) afieaw e eft (ST x, y quife 2) St (\/5 \/§)Eﬁr—c{ @ gl W Rerd #:

01.00

Let equation of circle is (x — \E)Z +(y— \E) =12, (X, y,) & (X,, y,) are integer points on circle
AT A BT TG (x— 2 )2+ (Y= 3 ) =12, (X, Y,) & (X, y,) D qoriep favg 907 W Rerd 7|

%= N2P+ (1= B = (6~ V2 2+ (y,- VB =r
0, =%) (*+%, =2 2)+(y,—y) (,+Y, -2 3) =0
(2 =x2) *+ (V,2 =¥ =2 N3 (v, ¥,) +2 V2 (x,-x)
A=J3B+.2C

349feT¢ Therefore A=B=C =0

X1:X2&yl:y2

So, no distinct points are possible.

ey B¢ R g Gqd T8 & |

If equation of smallest circle touching the circles x2 + y2—2y—-3 =0and x2 + y2—8x-18y + 93 =0 is

X2 +y2—4x —fy + ¢ =0 then value of f + c is

AfE gl x2+y2-2y -3 =0TAT X2+ y2—8x— 18y + 93 =0 I T P dlel FIH BIC I BT AHBIO

X2+y2—4x—fy+ c=0% @ f+c & A9 B —
32.88 or 32.89

Ler r be the radius of new circle C,C, = a5 .
Sor=2(/5-1)

Slope of line joining C, and C, i.e.tan =2

. Equation of line joining C, and C, is

X0 Y2 spe2(B-9 =25
cosO sind

x=2andy=5 .. Centre (2, 5)

hence equation of circle is (x — 2)2+ (y — 5)2 = (2(+/5 —1))2
= x2+y2—-4x-10y + (5 + 8\/5)20

A r Y 99 @) fea & C,C,=445.

3 r:2(£—1)

C,TA1 C, B! AT arefl Y& &1 yaorar siffd tan 0 = 2
. C, T C, B AT dTell Y@M BT FHIHIO

X9V _p42(5-p =2
cosO sinod

X=2TAy=5 .. d= (2,5)
T I BT FHIBRUT (x — 2)2+ (y — 5)2 = (2(+/B -1))2 8
= xX2+y2—-4x-10y+ (5 + 8\/§)=0
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Circle “_

3xn

Ans.
Sol.

Hindi.

4.5

Ans.

Sol.

A line meets the co-ordinate axes in A and B. A circle is circumscribed about the triangle OAB. If
d, and d, are the distances of the tangent to the circle at the origin O from the points A and B

respectively and diameter of the circle is A,d; + A,d,, then find the value of A, + A,.

TP @ el P A T B R fAerh 71 Bys OAB R 9Rgw I9rn oIl & | I o fag O w® &= T8
et Y@l o fagel A SR B9 g #e: d; 3R d, § TA1 99 BT AN A,d; + A,dy, B TT Ay + A, BT AH
gl

02.00

B(0,b

(¢} A(a, 0)
Equation of circum circle of triangle OAB x2 + y2 — ax — by = 0.
Equation of tangent at origin ax + by = 0.

2 2
d, = 120 nd d, = T = d, + dy= a2 +b? = diameter
Va2 +b? x}az +b?
B(O,b
(e] A(a, 0)

ST OAB & URgw &1 FHIHRYT X2 + y2 — ax — by = 0.
o fag R =l Y@ &1 FHIeRY ax + by = 0.

2 2
dy= 12 qop g,= 1P| = dy+ dy= Ja2+b? = e

) Ja? +b? Va2 +b?

A circle is inscribed (i.e. touches all four sides ) into a rhombous ABCD with one angle 60°. The
distance from the centre of the circle to the nearest vertex is equal to 1. If P is any point of the circle,

then |PA|2+ |PB|2+ |PC|2+ |PD|2 is equal to :
U g VP AHagYel ABCD 9T U $I9 60° 8, H A=A & | g1 & dws &l F¥uddl ey 9 g9 1
21 Ok g9 W BiE g P &, @1 |PAf + |PB[® + |PC[* + |PD[ @1 5 -

11.00
- tan 60° = % =\E

. A3,0) and C(=/3,0)
ro\¥8

2

Let coordinates of any point P on the circle be P = (r cos6 , r sin6)
y

“ sin 60° =

B(0, 1)

60°

,."'r
30° &

X
c(ﬁN/«ﬁ, 0)

B(0, -1)

- PA2= (3 —rcos0)?+ (r sin)?
PB2 = (r cos 0)? + (1 — r sin0)?2
PC2 = (r cosd + /3 )2 + (r sin0)2

and PDZ2 = (r cos0)2 + (rsin 0 + 1)?

/\
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Circle “_

Hindi.

5n

Ans.
Sol.

6.=

AnNs.

PAZ + PB2 + PC2+ PD2=4r2+8 =11 wor= 4312
© tan 60° = OTA:J§

- A(3,0) and C(—/3,0)
Na)

. r
. Sin 60° = 1 = 7
AMIS gd W Rerd f&e fag P& Fdena (r cosh , rsind) B |
y
B(0, 1)

> X

C(—\//g, 0) o A(\/g, 0)

B(0, -1)

" PA2= (3 =rcos0)?+ (r sin6)?
PB2 = (r cos 0)2 + (1 — r sin®)?2
PC2 = (r cos0 + /3 )2 + (r sin6)2
TAT PD2 = (r cos0)? + (rsin @ + 1)2
PA2 + PB2 + PC2 + PD2=4r2 + 8 =11 1= 43/2

Let x & y be the real numbers satisfying the equation x2 — 4x + y2 + 3 = 0. If the maximum and minimum
values of x2 + y2 are M & m respectively, then find the numerical value of (M + m).
AMT x 3R y aR<fad GER FHIGT x2 — 4x +y2 + 3= 0 B Tg< Bl 2| IR x2 + y2 FT Af¥an
IR RFATH A HA: M 3R m 81, A M + m &1 SS9 A1d. DIty |
10.00
X2+y?—4x+3=0

Jx? +y? represents distance of p from origin

Px.y)

(3,0)

Hence M = 32 + 02
M=12+02
M-m=10.

Find absolute value of 'c' for which the set,

{(x, y) | x2 +y2 + 2x <1} " {(x, y) | 5 — 12y + ¢ > O} contains only one point is common.
'c' &1 FRUeT 91 9 s e forg w9

{6 Y) X2 +y2+ 2x <1} A {(x, y) | 5x— 12y + c> 0} ¥ DIt Vo SHIMTS faeg e ®
13.38
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Circle “_

Sol.

Hindi.

7.5

Ans.
Sol.

Hindi.

‘% = 2=c-5=+13y2 =>c=5+ 132
butc <0 hencec = 5—13ﬁ
c=3
! (»1=,0) c=-1

Butc =5-13+/2 common point is one
c=5+13 ﬁ common point is infinite

Hence ¢ =5 -13/2 is Answer.

‘ -5-0+cC

e =2=>c-5=%132 = c=5+ 132

AfFTc<0amc= 5-132

W] c=5-132 s Swafis fasg 2|
c=5+13+2 Swafis fawg o 2|
It ¢ =5-132 SR

A rhombus is inscribed in the region common to the two circles x2 + y2 — 4x — 12 = 0 and
X2 +y2 + 4x — 12 = 0 with two of its vertices on the line joining the centres of the circles then area of the
rhombus is

TG X2+ Y2 -4x-12=03R X2+ Y2+ 4x-12=0 3 IHAMS &F § UH FHAGHS forga &l Y gd
P Bai Bl HA dTell Y& TR RAT 8, 911 Sl & 79 qHAGYS DI &b 81N —

13.85 or 13.86

ABCD &1 89%d =4 x (%.2.2@] =83
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Circle “_

Ans.
Sol.

Hindi.

9=

Ans.
Sol.

10.

Ans.
Sol.

Hindi

If (a, B) is @ point on the circle whose centre is on the x-axis and which touches the line x + y = 0 at
(2, —2), then find the greatest value of ‘o’ is

I g e = x-318 W Rerd 81, R Red & 95 (o, B) B T 91 @ x+y =0dl (2, -2) g w®
Tef HRAT B, AT o B ARTHAH A9 BRI—
06.82 or 06.83
Equation of circle (x —2)2+ (y + 2)2 + A(x+y)=0 ... 0)
Centre lies on the x-axis
A =—4putin (i)
. equation of circle isx2+y2—-8x+8=0
(o, B) lieson it = B2=-02+8a—8>0
: greatest value of ‘a’ is 4 + 2 \E
g BT FHIDROT (X —2)2+ (Y +2)2+ AM(X +y) =0 ........ (i)
D x e W Rerd B
() Fr=—4TT R
I BT FHHIOT X2 +y2 —8x +8=0%7 |
(0, B)SH W Red 81 > p2=—0a2+8a—-82>0
o BT ARHTT 91 4+ 22 2|
Two circles whose radii are equal to 4 and 8 intersect at right angles, then length of their common
chord is

] g9 e oAt 4 3R 8 81, FHASIV W Ufie8E oxd &, d9 SHITS Siidl &I =18 8l —
07.15

C,C, = /80
1

Area 8% d :lx4><8 = —x4/80 xé
2 2 2

€S

64 16

A variable circle passes through the point A (a, b) & touches the x—axis and the locus of the other end
of the diameter through A is (x — a)2 = Aby , then find the value of A

e o) g 85 A (a, b) F ORI ¥ TAT x-3HET BT W BRAT 8| A TR Il AH B gAR RN 1
faIguar (x - a)2 = Aby 81, A1 A B A A1d DI |

04.00

Equation of circle whose diameter's end points are (a, b) and (h, k)

(x-a)(x-h)+(y-b)(y-k)=0

x2+y?—x(@+h)y—y(b+k)+ah+bk=0

it touches x-axis.
(a,b) Diameter
(h,k)

x-axis

2
Henceg?=c = [a%hj = ah + bk = (h— a)? = 4bk

.. Locus of (h, k) is (x — a)? = 4by.

I g b1 FHIaR s @ & o RR (a, b) 3R (h, k) B |
(x—a)(x-h)+(y-b)(y-k)=0
xX2+y?—x(@a+h)y—y(b+k)+ah+bk=0

TE Xx-31e B el PRAT B |
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Circle

11.=

Ans.
Sol.

Hindi

12.

Ans.
Sol.

(a,b) Diameter
(h,k)

x-axis

2
o ge=c :(a;hj =ah+bk = (h—a)=4bk
o (h, k) @1 fI=guer (x —a)2=4by B |

Let A be the centre of the circle x2 + y2 — 2x — 4y — 20 = 0. Suppose that the tangents at the points B (1,
7) & D (4, - 2) on the circle meet at the point C. Find the area of the quadrilateral ABCD.

AT g X2+ y2 - 2x —4y —20 =0 &1 &= AT | A 9d & f9gsii B (1, 7) 1 D (4, — 2) R il g
el @ fIg C R e 81, @1 agyst ABCD &1 &a%hel 91 SIS |

75.00

Givencircle x2+y?—2x—-4y—-20=0

Tangents at B(1, 7) is

X+7y—-(x+1)—-2(y+7)—20=0

5y-35=0=>y=7

B(1,7)
(16,7)
(]
D(%-2)
atD (4, -2)
Ax-2y—-(x+4)-2(y—2)-20=0
3x—4y =20

Hence c¢(16, 7)

Area of quadrilateral ABCD = AB x BC =5 x 15 = 75 square units.
o T g9 x2+y2—2x—4y—-20=0 B |

fag B(1, 7) R TRl @1 & FHIHT
X+7y—-(x+1)—-2(y+7)—20=0

5y-35=0=>y=7

B(1,7)
(16,7)
C
D{-2)
D (4,-2) I}
Ax-2y—-(x+4)-2(y—-2)-20=0
3x—4y =20
31d: (16, 7)

ABCD ag¥Hsl &1 &3%hd = AB x BC =5 x 15 = 75 I §dls

If the complete set of values of a for which the point (2a, a + 1) is an interior point of the larger segment
of the circle x2 + y2 — 2x — 2y — 8 = 0 made by the chord whose equation is 3x — 4y + 5 =0 is (p,q) then
value of p + q is

I ‘ad G AF B G f9s fIg Y@ 3x -4y +5=0 BRI Jd x2+y2 —2x -2y —8 =0 @I
famfSta =7 TR 999 91l 9 g9 WU (Larger segment) § a5 (2a, a + 1) fa=mE &1, (p,q) @ p+q
P A1 B —

01.30

Point (2a, a + 1) lies inside circle x2 + y? = 2x -2y -8=0

da?+(a+1)?-2(2a)-2(a+1)—-8<0 =>5a*>-4a-9<0
5a?-9a+5a-9<0=aba-9)+1(5a-9)<0
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Circle

Hindi

13.

Ans.
Sol.

Hindi

X-y+1=0

5a-9)(a+1l)<0=ae(-1,9/5)
centre & (2a, a + 1) lies on same side w.r.t. line 3x -4y +5=0

ba—4(a+1)+5>0=>a> —%

Hence a —1,2
25

45 (2a,a+1) T x2+y2—2x—-2y-8=0 & 3N ©
4a’+(a+1)?-2(2a)—-2(@a+1)—-8<0
5a?-4a-9<0=5a?-9a+5a-9<0

aba-9)+15a-9)<0=>(Ba-9 (@a+1)<0=ace (-1, 9/5)
B TAT (28, @+ 1) ¥@T 3x—4y+5=0d TH & AR Red 8Ff

ba—4(a+1)+5>0=>a> —%

3cd:a e —E,g
25

The circles X2 + y> + 2ax + cy + a = 0 and x? + y> — 3ax + dy — 1 = 0 intersect in two distinct points P and
Q, then find the number of values of ‘a’ for which the line 5x + by — a = 0 passes through P and Q.

IfE g x2+y2 + 2ax + cy +a=0qAT x2 + y2 — 3ax + dy — 1 = 0 &I f=—f= faga3fi P don Q W dred
B, Al a® AMI B G4 S DY 1A folg ¥ 5x + by —a =014 P a2 Q ¥ ol &

00.00

LetS :x*+y?+2ax+cy+a=0

S, ix*+y?—3ax+dy—-1=0

commonchordS, —S,=0=5ax+y(c-d)+(@a+1)=0
givenlineis5x +by—a=0

Compareboth %:ﬂ:a_-i_l = a:c__d =-1-
5 b -a b
@i (i) (iii)
From (i) & (i)a®+a+1=0= a= o, ® noreal a.
"M S, i x2+y?+2ax+cy+a=0 = S, ix+y?—3ax+dy-1=0
IYFAE Sffgr S, - S, =0=5ax+y(c—-d)+(@a+1)=0
g Y@ 5x+by—a=0
5a _c-d _ a+1 c-d
oM IFA R —=-— =2 = = a=—— =-1-=
5 b -a b

(i) (i)

() Td (i)W a2 +a+1=0=a=o o &N N 99 & v a I~afas =& 21

|
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14. =

Ans.
Sol.

Hindi

15.

Ans.

Sol.

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

Jd X2 +y2 —2x + 8y — =0 @ R B IO x2 + y2 + 4x + 12y + p = 0 FAGHIIT a1 &1, Al p + q BT
A 91 DI |

10.00

Common chord of given circle

6x+4y+(p+0q)=0

This is diameter of X2 +y2—2x+ 8y —-q=0

centre (1, -4)
6-16+(p+q)=0=p+q=10

3T g 99 @ Swafe Sia
6x+4y+(p+0)=0

T8 JA X2+ y?—2x + 8y — =0 F AN B

*= (1, -4)
6-16+(p+g)=0=p+q=10

A circle touches the line y = x at a point P such that OP = 4\/5 where O is the origin. The circle

contains the point (=10, 2) in its interior and the length of its chord on the line x + y=0is 6 J2 . If the

equation of the circle x2 + y2 + 2g x + 2fy + 3c = 0, then value of g + f + c is
18.66 or 18.67

Th g WA Xl y = x Bl fag P WX 39 USR el dRal § fh OP = 442 & O qafawg 21 (-10, 2)
I B <X BIS g B T WA XN X +y =0 W I FI o1 &) <18 62 7| IR g0 &1 Ffrawor
X2+y2+2gx+2fy+3c=0 8 T g+f+cH AN BN —

By family of circle equation of circle touching y = x at p(4, 4)

(x—4P+(y—-42+Mx-y)=0 = X2+y2+x(L—8)—y(L+8)+32=0

2 2
radius:J(Lf] +(7“;8] ~32 =52

202+ 128 — 128 =200 = A =10

A =10 X2+y2+2x—-18y+32=0

A =-10 X2+y?2—-18x+2y+32=0

By family of circle equation of circle touching y = x at p(—4, —4)
(X+42+(y+4P+AMx-y)=0=>x2+y?+x(A+8)+y(8-A)+32=0

2 2
radius = \/[szrSj +[L:3j -32 =542 =22=100 = 1 =+10
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Circle “_

Hence x2+y?+18x—-2y+32=0 =>x2+y?-2x—-18y+32=0
as (-10, 2) lies inside x2 + y2+ 18x -2y + 32 =0
g=9,f=—1,02%:>g+f+c:%

Hindi gt & &1 §RT y = X 1 p(4, 4) W TR B a1l g Bl FHIDROT

(X—4)2+(y—4P2+Ax-y)=0 =>x2+y2+x(A—8)—y(L+8)+32=0

i R

2

2)0% + 128 - 128 = 200 = A = £10

A =10 X2+ Y2+ 2x — 18y + 32 =0

A =-10 X2+y?2— 18X + 2y + 32 =0

gl & B §RT y = X Bl p(—4, —4) TR TR $HRA dTel g B FHIDIO
(x+4)2+(y+4)2+Ax-y)=0=>x*+y?+XxX(A+8)+y(8—-4)+32=0

firear = \/{7‘+8j2+(k—;3f—32 =52

2

A?2=100 = A =10
3ch: X2+y?+18x—-2y+32=0= x2+y?—-2x—-18y+32=0
JAfE (—10,2) I X2+ y2 +18x -2y +32=0 & II<X 2 |

32 56
=9,f=-1,c= — =g+f+c= —
g 3 g 3

PART - lll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE
AT - 11l : Up T Uh W A0 T3 Ay yaR

1. The equation of circles passing through (3, —6) touching both the axes is
fag (3, —6) W TGk dTel TAT QAT &l BT TR B dTel gl BT FHIDIT & —
(A*)x2+y2—6x+6y+9=0 By x2+y2+6x—6y+9=0
(C) x2+y2+30x—30y +225=0 (D*) x2 + y2—30x + 30y + 225 =0
Sol. Now 219

(r=3)2+(r+6)2=r?
r—18r+45=0=r=3,15
Hence circle 31q: g1
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Circle

(X=3)+(y+3)2=3F=>x2+y?-6x+6y+9=0
(x=15)2+ (y + 15)? = (15>=> = x>+ y?—30x + 30y + 225 =0

2. Equations of circles which pass through the points (1, —2) and (3, — 4) and touch the x-axis is
(A)x2+y2+6x +2y+9=0 (B*) x2+y2+10x+ 20y + 25=0
(CYx2+y2—6x+4y+9=0 (D) x2+y2+10x +20y—-25=0
fagall (1, —2) W@ (3, — 4) ¥ TR+ dTel U9 x-31eT Bl el H arel g B FHIDR0] o—
(A)x2+y2+6x +2y+9=0 (B) X2+ y2+10x + 20y + 25=0
(C)x2+y2—6x+4y+9=0 (D) X2+ y2 +10x + 20y —25=0

Sol. Let equation of required circle is
X2+y2+2gx +2fy+c=0
it passes through (1, -2) & (3, —4)
2g—-4f+c=-5
6g — 8f +c=-25

4g — 8f + 2c =-10
6g — 8f +c=-25
—2g+c=15
circle touches x-axis g? = ¢ =
g’°-29-15=0
g=5-3
g=5 ¢=25 f=10 = X2+y2+10x + 20y +25=0
g=-3,¢c=9, f=2 = X2+y?—6x+4y+9=0

Hindi g3 &1 |HIBRT
X2+y2+2gx+2fy+c=0
qE (1, —2) T (3, —4) & o 2 |
2g-4f+c=-5
6g — 8f + c = -25

4g — 8f + 2¢ =-10
6g — 8f + ¢ =-25
—2g+c=15
X-31&T B T HRAT & g?=c= ¢?-29—-15=0
g=5-3
g=5 c¢=25 f=10 = X2 +y?+10x + 20y +25=0
g=-3,c=9, f=2 = X2+y2—6x+4y+9=0

3a The centre of a circle passing through the points (0, 0), (1, 0) & touching the circle x2 + y2=9 is :

ga ot f5 fa=gaft (0, 0), (1, 0) & [ORAT &1 T g x2 + y2 = 9 Bl WY HT B, B D 2—
31 w1 11 (1
® (33 ©)(5.2) ©(33) ©) (3-2)
Sol. Equation of circle passing through (0, 0) and (1, 0) is
xX2+y2—x+2fy=0 .. ()
x2+y2=9 . (i)
(i) & (ii) touch each other.
so equation of Radical axisisx=2fy+9 ... (iii)
line (iii) is also tangent to the circle (ii)
. on solving (ii) & (iii), we get
(1 +4f9)y2 +36fy+72=0 .. (iv)
. D=0 = f=+.2.
Hindi. (0, 0) T2 (1, 0) A YOIk dTel g b1 HHIBRYI
x2+y?—x+2fy=0 ... (i)
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Sol.

5=

Sol.

Sol.

x2+y2=9 . (i)
(i) T (i) TH SR B et HA B |
A e BT FHIHR x =2y + 981 ... (iii)
(ii)) AT (jii) DT TA A W
(1 + 4f2)y2 + 36fy+72=0 ... (iv)

. (iii) g (i) DT T 3@ 2| M@ FHIBRO (iv) BT fIaTd = 0 S7iq
D=0 = f=+ 2.

The equation of the circle which touches both the axes and the line g +Y = 1 and lies in the first

4
guadrant is (x — c)2 + (y — ¢)2 = c2 where c is

T TgATe H I el qAT AR Nl §+%:1aﬁwmm€gﬁmwﬁw

(Xx—C)2+(y—c)2=c28 d ¢ &1 A B
(A1 (B) 2 (C) 4 (D% 6
‘W‘:C = C:]_, 6.

Find the equations of straight lines which pass through the intersection of the lines x — 2y — 5 =0, 7x
+y =50 & divide the circumference of the circle x2 + y2 = 100 into two arcs whose lengths are in the
ratio 2 : 1.

A V@l X — 2y~ 5 =0 3R 7x + y =50 & Ufoees 95 A TR drell S9 WRd X&R_I BT FHIGT
S DY S gf x2 + y2 = 100 &1 GRM P &1 =i Sd] warsdl & 3gurd 2 : 1 81, 9 a9 swar
2 |

(A)3x—-4y-25=0 (B)4x+3y—-25=0

(C*4x-3y-25=0 (D*) 3x +4y —25=0

Angle 360° is also divided into 2 : 1 = 240 : 120 in respect of arc

Point of intersection (7,1)

Here length of perpendicular from lines be 5

y=1=m(X—=7) .cccoerrrrnru. 1)

1-7m
2

-5 = (1 —7m)2 = 25(1 + m?)

)

24m2-14m-24=0 = (4m +3) (Bm -8)=0

1+m

3 4
m=-—, m= —
3

4
Putting in (1) = y—lz—% (x=7), y—1:%(x—7)
BV 360°TATY & AU 2 :1=240: 120 fawfora gm
gfrees g (7,1) B |
TE NG ST T AN B g 58 |
y=1=m(X=7) cceeerrrrr... (1)

1=m | _g ~  (1-7m)2=25(1+m?
1+m?
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6.

Sol.

Sol.

Hindi.

)

24m2-14m-24=0 = (4m +3) (6m —8) =0

3 4
m:——, = —
4 3
(1) # TET W = y—1=—% (x=1), y—1=%(x—7)

Tangents are drawn to the circle x? + y? = 50 from a point ‘P’ lying on the x-axis. These tangents meet
the y-axis at points ‘P," and ‘P,". Possible coordinates of ‘P’ so that area of triangle PP.P, is minimum,

is/are

x- 31eT IR Rerd fag 'P' & g x2 + y2 = 50 & Wi Y@ & 9 | A el Y@ y-e1e B P, a1 P
R A B | |uifad ‘P’ @ e B Siefe BYst PP,P, &1 &3%d A9 ©

(A% (10, 0) (B) (10 V2, 0) (C*) (-10, 0) (D) (-10 +/2,0)

OP=5 «/f secO, OP, = Sﬁ coseco

area (APP,P,) &I &3hdl = }0(2)9 , area (APP, P,) . &I &3%hal = 100
sin

= 0=n/4=>0P=10 = P = (10, 0), (- 10, 0)

Hence 31d: (a), (c) are correct 98! ® |

If (a, 0) is a point on a diameter segment of the circle x? + y? = 4, then x> — 4x — a? = 0 has
(A*) exactly one real root in (- 1, O] (B*) Exactly one real root in [2, 5]
(C*) distinct roots greater than-1 (D*) Distinct roots less than 5

I (@, 0) JAX2+Y2 =4S AR TR TS fdg & a9 X2 —4x —a? = 0 Xl 2
(A%) (- 1, 0] #SI® THh IRfId ol @& & | (B [2, 5] H &6 (& IRfdd ol I@dT © |
(C*) A —1 ¥ &S 2| (D*) -1 a1 59 & 2|

AN e

X

-1 5
Since (a, 0) is a point on the diameter of the circle x? + y? = 4,
So maximum value of a?is 4

Let f(x) = x2—4x —a?

clearly f(-1)=5-a%is 4

f2)=—(@+4)<0

f0O)=—a?<0andf(5)=5-a?>0

so graph of f(x) will be as shown

Hence (a), (b), (c), (d) are the correct answer.

Al P

-1
IfH (2, 0)TT X +y?2 =4 N R Ryd 2|
3T a2 BT AfhdH A 47 |
HHT f(X) = X2 — 4x — a?
e f(-1)=5-a2is 4
f(2)=—(a?+4)<0
f(0)=—a2<03MR f(5)=5-a2>0
AT f(X) BT IR SR B

arct: (a), (b), (c), (d) F& ST & |
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Circle “_

Sol.

Sol.

10.=

Sol.

The tangents drawn from the origin to the circle x? + y?2 — 2rx — 2hy + h? = 0 are perpendicular if
FAX2+y2 —2rx — 2hy + h2 = 0 @1 a1 fIg &1 il T8 W=l Y@ o 9aq © afa
(A h=r B*)Yh=-=r (C)rr+h2=1 (D*) r2 = h?

Director circle is (x —r)?+ (y — R)? = (\/Er)z. e g7 (x —r)2+ (y—R)2= (\/Er)Z%

satisfies by (0, 0) = r2+h? 2r2=r2 = hz. (0,0) O BT & = r2+h? 2rr=r2=h?,

The equation (s) of the tangent at the point (0, 0) to the circle where circle makes intercepts of length
2a and 2b units on the coordinate axes, is (are) -

gd @ (0, 0) W TWENET H FAIPIOT BN S8l gd [I&e el W 2a qAT 2b =S BT J<qETS
Predl 8—
(A¥Y)ax +by =0 (B¥)ax—hby=0 C)x=y (D) bx + ay = ab

Equation of circle passing through origin and cutting off intercepts 2a and 2b units on the coordinate
axes is x2+ y?2 £ 2ax + 2by = 0. Hence (a), (b) are correct answers.

qa fog 4 JoRd drdd iR fcens el o) 2a d1 2b NS @ IIEUS HIed dldl FHIBROT
X2+ y2 + 2ax + 2by = 0 8 37d: (A), (B) 9l B |

Consider two circles C, : x> +y?—1=0and C, : x> + y>—2 = 0. Let A(1,0) be a fixed point on the circle
C, and B be any variable point on the circle C,. The line BA meets the curve C, again at C.

Which of the following alternative(s) is/are correct ?
(A*) OAZ + OB? + BC? € [7, 11], where O is the origin.
(B) OAZ + OB2 + BC? € [4, 7], where O is the origin.

(C*) Locus of midpoint of AB is a circle of radius L .

NA
(D*) Locus of midpoint of AB is a circle of area g
AT 6 g Cy i x2+y2—1=03R C,:x2+y2—2=02| A1 A(1,0) 9 C, TR T ReR fag © T2 g
C, ™ U& =R fa=g B & T @M BA, % C, dl §: C W fAarar 3| 791 § 9 diwan ooy w8 2 2
(A*) OAZ + OB2 + BC2 ¢ [7, 11], 5igl O 9o fag B |
(B) OA2 + OB2 + BC? ¢ [4, 7], 5igl O 4 fag B |

(C* AB@W@%WWQ,W%WW@%I

(D*) AB & #&g fag, @1 fague, gmmwﬁ%‘l
We have maximum BC = 2\/5 and minimum BC = 2

. OAZ + OB? + BCZ? ¢ [7, 11]
Let M be the midpoint of AB.

N M = {1+\/§cose,\/§;m9j

> =(h, k)

B, (V2 cos 6, V2 sin 0)

/\
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Circle

Hindi.

11.»=

Sol.

sinezz—k cose:£L
J2 J2

Now on squaring & adding, we get

= 4k2+(2h—1)2=2

1) 1Y
Locusof M (h, k)is | x—=| +y2=|— Ans.
("1 ( 2] g (ﬁj

afimad BC = 242 3R g7 BC =2
.. OA2 + OB2 + BC? € [7, 11]
AT M, AB &1 77 fag B |

N Mz{lhﬁcose,ﬁ;lne

j=(h, k)

2

B, (\2 cos 6, 2 sin 6)

Y
Sinezz_k cos :M‘
NP J2
T PP, Siled N

- 4k2 + (2h - 1)2=2

12, (1Y
M (h, k) &1 fa=guer [x—zj +y2= (ﬁj Ans.

One of the diameter of the circle circumscribing the rectangle ABCD is x —3y + 1 =0.
If two verticles of rectangle are the points (- 2, 5) and (6, 5) respectively, then which of the following
hold(s) good?

(A*) Area of rectangle ABCD is 64 square units.

(B*) Centre of circle is (2, 1)

(C*) The other two vertices of the rectangle are (— 2, — 3) and (6, — 3)

(D) Equation of sidesare x=—2,y=—3,x=5and y = 6.

JTId ABCD & 9RATd 9 &1 U &l x—3y +1 =037 |

afe amad & &1 MY (-2, 5) 3R (6, 5) HHL: & 79 14 # A BT Fal 2 |

(A*) 3TId ABCD &1 & 3%d 64 7 3PS ¢ |

(BY) g0 &1 &< (2,1) T

(C*) 3md & 3T &1 MY (— 2, - 3) 3R (6,-3) & |

(D) YTl & FHHROT x =—2,y=—3,x=53R y=6. 2|

Area of rectangle = (8)(8) = 64 sq. units.

A BT &% = (8)(8) = 64 T FHTS
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Circle “_

12.

Sol.

Hindi.

13.»

Sol.

x=2
(-2,-3)D, C(6,-3)
H|(2, 1)

Xx—3y+1=0

(-2,5)A M B(6.5)
(2,5)

Let d91 D ((X, Y)
X;6:2andﬁm X;‘r’ =1 . D(-2 - 3) PR C(6, - 3).

Three concentric circles of which the biggest is x2 + y2 = 1, have their radii in A.P. Iftheliney=x+1
cuts all the circles in real and distinct points. The permissible values of common difference of A.P.
is/are
T Ao g foaH 999 T91 x2 + y2 = 1 8, 3991 BoaR 99=R $idl 3§ 5| A€ X@1 y = x + 1 g1 Bl
arafa® vd - fIgell R ufiees a=ell 81, A1 TR A¢ & AheiR @ |uifad 71 8-
(A) 0.4 (B) 0.6 (C* 0.01 (D*) 0.1
Let ‘d’ be the common difference

the radii of the three circlesbe 1 —2d,1-d, 1

equation of smallest circle is x2 + y2 = (1 —2d)2 ........ (i)
y = x + 1 intersect (i) at real and distinct points
x2+x+2d-2d2=0 .. (ii)
D>0 = 8d2-8d+1>0=> d>2+4\/§ord<2 V2
but d can not be greater than 2+2J§
de (0, QJ
4
AMIS d ATdeTR R |
A= gl B Bearl 1-2d, 1-d, 18R
HIH BIC g B FHIGIU x2+y2 = (1 —2d)2 ... (i)
=x + 139 () $1 aR<fad ga = g w® ufdees a2 |
X2+x+2d-2d2=0 ...(ii)
D>0 = 8d2-8d+1>0=> 2+J— ord< Zﬁ

2+\/§

TR d B A 5
de 02_\/E
"4

R d BT AH

If 4¢2—-5m2 + 6/ + 1 =0. Prove that /x + my + 1 = 0 touches a definite circle, then which of the following
is/are true.

(A) Centre (0, 3) (B*) centre (3, 0) (C*) Radius \/g (D) Radius 5

A 42 -5m2+6/+1 =07 g HTY S ix+ my+ 1 =01 M@ ga & wed o=t 81 39 g9 @I
P g4 e sma s |

(A) B (0,3) (BY) @ (3,0) (C*) Brsar 5 (D) B 5
3(+0.m+1
2

= 5

4 -5M2+60+1=0 = (3 +1)P =52 +m?) =

2 +m
Hence centre (3, 0), radius = \E
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Circle “_

Hindi

14. =

Sol.

Hinidi.

15.»

3(+0.m+1

- 5

42 —B5m2+6/+1=0 = (30 +1)2=5(2+m?) =

3 b (3, 0), frear = 5 .

If the circle C,: x2 + y2 = 16 intersects another circle C, of radius 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 of the centre of C, are:
I g Cix2+y2 =16, 5 3dhIs %A1 & gAY g1 C, B 39 UHR U0 &Rl 8 b 37! IWITS
STl @1 o Ts JAHTH T Uaor 3/4 8, A C, B ds b Fawid o—

9 12 (9 -12) o (0 L2 NE

C;
A
4
. 4
slope of C,C, is tana. = — 3
By using parametric coordinates C,(x3cosa,*3sina)

C, (+ 3 (-3/5) , + 3 (4/5)
C,(x9/5, 12/5)

A
4
C,C, @ Ydurdl tano =—§ 3
yrafere fesie o ek § C, (£ 3 cos o, + 3 sin a)

C, (+ 3 (<3/5) , + 3 (4/5)
C,(+9/5, 12/5)

For the circles x2 + y2 — 10x + 16y + 89 — r2 = 0 and x2 + y2 + 6x — 14y + 42 = 0 which of the following
is/are true.

(A*) Number of integral values of r are 14 for which circles are intersecting.

(B) Number of integral values of r are 9 for which circles are intersecting.

(C*) For r equal to 13 number of common tangents are 3.

(D) For r equal to 21 number of common tangents are 2.

FAI X2 +y2—10x + 16y + 89 —r2 =0 3R x2 +y2 + 6x — 14y + 42 =0 & foIg, /91 # & SHAT/ DI |l
¥

(A% r & Uil AT &) HET 14 8 S gl & ufiess ol § |

(B) r & Yurfes AT @ W& 97 S gl &l ufiwse aall B |

(C*) r=13 & forg Swafe wet Y@l & S 32|

(D) r=219 foru Svafas wst Y@l & a9 28 |
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Circle “_

[Sol.

Hindi.

16.

[Sol.

We have (x—5)2+(y+8)2=25+64+r2-89
and (x+3)2+(y—7)2=49+9-42=16
= (Xx=5)2+(y+8)2=r?

and  (x+3)2+(y—7)2=(4)?

6d» D = \J64+225 = /289 =17 = distance between their centres
Now, |r—4|<17<r+4 = r+4>17 = r>13
and —-17<r—-4<17 = -13<r<21

Hence 13<r<21
: Possible values of 'r' can be 14, 15, 16, 17, 18, 19, 20
Hence required sum =119
BRI (x—5)2+(y+8)2=25+64+r2-89
3R (Xx+3)2+(y—7)2=49+9-42=16
= (x-5P+(y+B8)?2=r2
AR (x+ 32+ (y—T7)2=(4)
(5,-8) -3,7)

= \J64+225= 289 =17 =a=i & 9T
[r—4|<17<r+4 = r+4>17 = r>13

qar —17<r-4<17 = -13<r<21 3@ 13<r<21

T ® GIfad A9 8 9dd ' 14, 15, 16, 17, 18, 19, 20

T I ANTHe = 119

4

Which of the following statement(s) is/are correct with respect to the circles S, =x?> + y?-4 =0 and
S,=x2+y?-2x-4y+4=07
(A*) S; and S, intersect at an angle of 90°.

(B) The point of intersection of the two circle are (2, 0) and (g gj

(C*) Length of the common of chord of S; and S, is % )

(D*) The point (2, 3) lies outside the circles S, and S.,.

A S, =x2+y2—4=03R S,=x2+y2—-2x—4y+4 =03 QU T H A DT HAT F& 8 ?
(A%) S, 3R S, 90° BT TR Ufrewe Hd ¢ |

(B) Q1 ga @1 frese fag (2, 0) 3R (g,gj%‘l

(C* S, TN S, B SHAMS Sfiar o aTwTs %%l
(D" fag (2,3) @ g S, T S, & dTeR Reyd 2 |

Clearly PC,? + PC,2 =(C,C,)?
= Two circles intersect orthogonally.
Equation of common chordis S; - S, =0

= —-X+2y+4=0
4

NS

. Length of common chord = 2 4—E = 4
ST E

Clearly S, (2,3)>0and S, (2,3)>0

Now CM=

/\
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Circle “_

So, the point (2, 3) lies outside the circles S; & S,,. ]

Hindi.

Weqar PC,2 + PC2 =(C,C)2

= T 99 FHH Ufiwse o & |

IHYAS ST BT FHIBRT S, - S, =0

= —-X+2y+4=0

4
37d CM=—
S
16 4
s AT Sl & I 2, j4-— = —
5 b

wWead S, (2,3)>071 S, (2,3)>0

saferg 5 (2,3) 900 S, IR S, & =R & 1]
17. Two circles, each of radius 5 units, touch each other at (1, 2). If the equation of their common tangent is

4x + 3y = 10. The equations of the circles are

53®s 90 & 31 g9 U gaN @I (1, 2) TR W Bxd & | Al I SHAMS TRl vaEn 4x + 3y =10 2|

gl B THIBRT & —

(A*)x2+y2+6x+2y—-15=0 (B*) x2+y?2-10x— 10y + 25=0

(C)x2+y2—6x+2y-15=0 (D) x2+y2—-10x + 10y + 25 =0
Sol. /¢,=4x+3y=10 ; l,=3x—4y=-5

Let 6 be the inclination of ¢,

~tan 6= 3

4
. equation of Z, in parametric form Eh N el N
4/5 3/5
[2

co-ordinates of centres are (5, 5), (-3, -1)
Hindi. /¢, =4x+ 3y =10 : l,=3x—-4y=-5

AT e N1 £, BT FH 07 |

sotan 6 = 3

4
. Yrfeld Y H /R T (, B e Xl Y "2 oy
4/5 3/5

O\

A
£,
o dwl ® fdwe (5, 5), (<3, -1) B
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Circle “_

18.

Sol.

Hindi.

X2 +y?2=a? and (x — 2a)? + y? = a? are two equal circles touching each other. Find the equation of circle
(or circles) of the same radius touching both the circles.

X2+ y2= a2 3R (x —2a)? + y2 = a2 QI IRIER I Y O B WY & ¢ | F9F w1 g9 (@1 )
HAIDROT 1A DI, S Q41 g DI W HRal &

(A) x2+y2+2ax + 23 ay + 3a2=0 (B¥)x2 +y2—2ax +2+3ay+3a2=0
(C)x2+y2+2ax—2+3ay+3a2=0 (DY) x2+y?—2ax —2+/3ay+3a2=0
Given circles are

XX+y =az Q)
and (x—2a)2+y*=a? ... (2)

Let A and B be the centres and r, and r, the radii of the circles (1) and (2) respectively. Then
A=(0,0),B=(2a,0),r,=a,r,=a

Now AB = [(0—2a)? +0? =2a=r, +r,

Hence the two circles touch each other extenally.
Let the equation of the circle having same radius ‘a’ and touching the circles (1) and (2) be
X=—a)32+(y—-Bp=22 3)
Its centre C is (a, B) and radius r, = a
Since circle (3) touches the circle (1),
AC=r +r,=2a. [Here AC#|r,—r|asr —r,=a—a=0]
= AC?=4a?=> o2+ B2=4a e 4)
Again since circle (3) touches the circle (2)
BC=r,+r,=BC? =(r)
= (Ra—o0)*+p?=(@at+ta)=u*+p2-4aa=0 = 4a% —4a o =0 [from (4)]
= o = a and from (4), we have B =% /3 a.
Hence, the required circles are
(x=ap+(y Fa3y=a
or X2 +y?—2ax F Z\an+3a2=0.
&I v g9
XX+y2=al ... (1) AR (x—2a)+y?=a? ... )
HAFTATAT BT & AT r, T1 r, gl (1) 3R (2) B HHe: a8 9

A= (0,0),B=(2a,0),r,=a,r,=a g AB =,/(0-2a)’ +0® =2a=r, +r,
3 &1 g1 Yo AN dTad W™l PR & |
AT FAM 31 ‘@’ & g BT FHIEROT S (1) IR (2) BT wet HRar B
X—o)p+(y-p2=22 3)
9P B C (o, B) & T B r,=a
fd g (3) I B (1) BT T Hval B |
AC=r +r,=2a. [g8l AC#|r,—r|asr, —r,=a-a=0]
= AC?=4a2 = o2+ P2=4a )
T g (3) I (2) BT TRt B 2|
BC=r,+r,=BC? =(r)
= (a-oa)+p2=(at+ta)y=o02+p2-4aa=0 = 4a2—4aa =0 [(4) 9]
= a=adlR (4 FEl B==+ J3a.
3 I g
(x—a)2+(yiaﬁ)2:a2 a1 x2+y2—2ax12\an+3a2:0.

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Circle “_

19.=

Sol.

Hindi.

20.=

Sol.

Hindi.

The circle x2 + y2 - 2x — 3ky - 2 = 0 passes through two fixed points, (k is the parameter)

g x2+y2-2x-3ky-2=0 5" a1 Rer gl A [oRal &, 98 & (K TP &l ©) —

(A%) (1+ﬁ,o) (B) (—1+\E,o)
© (-3 - 1,0 (0%(1- V3, 0)

Two fixed pts. are point of intersection of

X2+y2-2x-2=0 & y=0

Pointx2—2x-2=0

(x-12-3=0 = x-1=+3, x-1= -3 = (1++/3, 0) 1-+/3, 0)
a1 ReR fdg x2+y2-2x—2=0 T y=09 ufiesdl fag 8ri
ffgx2-2x-2=0= (x-12-3=0

- 3 x-1=, x-1=-y3 = (1+43, 0) (1-+3, 0)

Curves ax? + 2hxy + by? — 2gx — 2fy + c =0 and a’x> — 2hxy + (@ + a— b)y? = 2gx - 2f'y +¢c=0
g+g f'+f
a+aa+a

intersect at four concyclic point A, B, C and D. If P is the point[ j then which of the

following is/are true
(A) P is also concyclic with points A,B,C,D (B*) PA, PB, PC in G.P.
(C*) PA?+ PB? + PC? = 3PD? (D*) PA, PB, PC in A.P.
g ax? + 2hxy + by? — 2gx — 2fy + c = 0 3R a'x? - 2hxy + (@ +a—-hb)y2 —2g'x — 2f 'y + ¢ = 0 TR
g figet A, B, C ik D W wRe axd ¥ AR Py fig (gig%jaaﬁwﬁﬁaﬁw
| B7
(A) P fd5 A,B,C,D & W1¥ WA B | (B*) PA, PB, PC oIk #ift # 7|
(C*) PA2+ PB? + PC? = 3PD? (D*) PA, PB, PC FHT=<R &ofl # 2 |
Equation of a curve passing through the intersection points of the given curves
ax? + 2hxy + by? - 2gx - 2fy+c=0 ... (1)
and a’x?—2hxy + (@' +a—-b)y?—2g'x—2f'y+c=0 ... (2)
can be written as {a'x? — 2hxy +(a’ + a — b)y? — 2g'x — 2f 'y + c}
+ Max? + 2hxy + by? — 2gx — 2fy + ¢} =0
ie. (@ + ra)x? + 2h(A — 1)xy + (@' + a— b + Ab)y?
-2+ gx—2(fF +My+(1+A1)c=0 .. ©))
According to the given condition equation (3) must represent a circle, therefore, we have
coeff. of x2 = coeff. of y?
ie. a'+t+la=a +ta—-b+2ib i.e. AMa—-b)=a-b
gives A=1 and coeff. of xy =0 ie.A—1=0 givesi=1.
The identical values prove that the curve is a circle.

Putting the above value of A in equation (3) gives the equation of the circle passing through the
intersection points of the curves represented by equations (1) and (2) as (a’' +a)(x®> + y?) — 2
(@ +ox-2(f"+fly+2c=0

g+g f+f
a+a a+a

We can see that the coordinates of the given point P is the same as the centre of the circle passing
through the points A, B, C and D. Therefore, we have PA? = PB2 = PC? = PD? = radius of the circle
which gives the desired result PA%2 + PB2 + PC? = 3PD?2,

qH Bl FHIGIU ax? + 2hxy + by2 —2gx —2fy+c=0 ... (1)
S AU ¢ 91 A [oRaT 2|

which has its centre at the point (
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Circle “_

SR ax?—2hxy+ (@ +a-b)y?-2g'x-2f'y+c=0 ........ (2)
®I for@r S Adbar & {a'x? — 2hxy +(@' + a — b)y? — 2g'x — 2f 'y + ¢}

+ Max? + 2hxy + by? —2gx — 2fy + ¢} =0
JAT (' +Ara)x? + 2h(L — 1)xy + (@' + a — b + Ab)y?

-2+ gx—-2(fF + M)y+(1+A1)c=0 ... 3)
QU T ufdeme (3) & A1 TP g Pl AAYT AdR BN FAIY
X2 @I Ul = y2 b1 UMb
A a’'+ra=a’ +a-b+2ib gt Aa-b)=a-b
fGamg r=1 @i xy=0 Jag A-1=0 g r=1.
Faw 79 ¥ g B & 5 9% s g9 B
A A FHERO (3) H 7@ W (1) T (2) TR0 I Fad ahl @ Ul gl | Yo drel g9 &
FHIHIT (a7 +a)(x2 +y?) — 2(g' + g)x — 2(f '+ fly +2c =0 B |
o &1 o= (&,f:ijw*aﬂ

a+a a+t+a

B9 94 B 6 fay U a5 & Mi<en®, g9 it A, B, C T2 D 9 ToiRdl &, & A ©
gafery I8l PA2 = PB2 = PC2 = PD? = g1 @1 f3war ot sniiee uRvmd PA2 + PB2 + PC2 = 3PD2 <l R |

PART - IV : COMPREHENSION

AR - IV : 3§ (COMPREHENSION)

Comprehension # 1 (Q. No. 1 to 3) =

LetS,, S, S,bethecirclesx?+y2+3x+2y+1=0,x*+y*~Xx+6y+5=0
and x? + y? + 5x — 8y + 15 = 0, then

ITHT # 1 (Q. No. 1to 3) =

1»n

Sol.

2n

Sol.

A1 ?Sl,sz,ss?ﬁ’vlﬁw: X2+y?+3x+2y+1=0,x2+y?—x+6y+5=0
AT x2+y?+5x—8y + 15=0 &I, @I

Point from which length of tangents to these three circles is same is
gg fog R AH1 9ol R wel Y@ @ T=1E aR_IER 8, B
(A) (1, 0) (B 3,2 (C) (10, 5) D) (=21
Point from which length of tangents to these circle is same is radical centre
3 gl R g 9 Wl T Rt Y@l @ =g 99E Bl @ a9 98 g gend g g g
S5,-5,=0=24x-4y-4=0=>x-y-1=0
S5,-5,=0=>-6x+14y-10=0= -3x+7y—-5=0
3x-3y—-3=0

4y-8=0=>y=2 Xx=3
Equation of circle S, which cut orthogonally to all given circle is
gd S, Sl & i ™ g1l B eI ufiees a1 8, B FHIBII 5—
(A)x2+y?—6x+4y—-14=0 (B)x*+y2+6x+4y—-14=0
(C) *+y?—6x—-4y+14=0 (D) x2+y?—6x—4y—-14=0
If circle be drawn taking radical centre as centre and length of tangents from radial centre to any circle
as radius will cut all the three circles orthogonally

qAE = B g B dw AFDR AR A D= A F g9 R W @ B T B Brean aee)
G T 99 39 gl DI ADHIVT Ffres s R B |

Length of tangent T3t ¥@T &) T8 = \/9+4+9+4+1=\/’§=\f27
Equation of circle g1 &1 FHIBRT (X — 3)2 + (y — 2)2 =S5, X2+y*—6x—-4y-14=0
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Circle

3=

Radical centre of circles S, S,, & S, is
S, S,Td S, gl BT qeTe 58—

N 3 8 4 3
(A%) [_E’_EJ (B) (3.2 (©) 1,0 (D) [—g. _Ej
Sol. S,-S,=0=x-y-1=0
S,-S5,=0=>9%+6y+15=0=3x+2y+5=0 = 3x-3y-3=0
5y+8=0=>y=-8/5 x=-3/5
Comprehension #2 (Q. No. 4to 6)=
ITWVT #2 =
Two circlesare S, =(x+3)?+y2=9
S,=(x-5)2+y2=16
with centres C, & C,
CUCR|
S, =(x+3)+y?=9
S,=(x-52+y>*=16
o8 ®< C, 9 C,& |
4 A direct common tangent is drawn from a point P (on x-axis) which touches S, & S, at Q & R,
respectively. Find the ratio of area of APQC, & APRC,,. [16IM110533]
faeg P Sl x-3181 0R &, | (ghH Wl YW S fb g1 S, 9 S, Bl HHAY™: Q d R W W Hxall & | APQC, @
APRC,® &A%l &1 Aguld 8IT—
(A)3:4 (B*) 9: 16 (C)16:9 (D)4:3
5= From point ‘A’ on S, which is nearest to C,, a variable chord is drawn to S,. The locus of mid point of the
chord.
(A) circle (B) Diameter of s, (C*) Arc of a circle (D) chord of s, but not
diameter
gd S, W C,® fdead fIg AW Us =R Sfiar S, R 9910 SR 2| Sl & #7eg fasg &1 faguer grm—
(A) g (B) S, &1 N (C*) g &1 =y (D) S, &I Sildl W] AT &l
6. Locus obtained in question 5 cuts the circle S, at B & C, then line segment BC subtends an angle on
the major arc of circle S, is
g% G717 @l fawgue, g<1 S, ®1 B U4 C WR diedl &I, dl BCYWRES g<1 S, & ™ =19 W P[0T AR
FHRAT B—
3 T 4 T 1 3 T 4
(A*) cos 7 (B) E—tan 1§ © 5" Etan 1Z (D) = cot? [gj
Sol. 4to6
4. APQC, and APRC, are similar
P(-27,0)
Area of APQC, _ r? _
Area of APRC, - r2_2 T 25
5. Let mid point m(h, k). Now equation of chord

T=S,
hx + ky + 3(x + h) = h? + k? + 6h
it passes through (1, 0)
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Circle

Sol.

h+3(1+h)=h?+Kk?+6h
locus x> +y?+2x -3 =0
But clear from Geometry it will be arc of BC

Common chord of S, & answer of 5
4x+3=0=>x=-3/4

2
atx =-3/4 —§+3 +y2 =9=> y2:9—g
4 16
yz_ﬁ y:is\/7
16 4
4 3

A
J7
37
Hence tan 0 = 4 = 3ﬁ =tan 0= i
(1+3/4) 7 ﬁ
4t06
APQC, @1 APRC, ¥9%0 334 & |
S|
P(-27,0)

Area of APQC; _ r12 _9

Areaof APRC, r,2 25

AT m(h, k) 98 f3w5 2 | Sia1 &1 FHiHR0l

T=S5,
hx + ky + 3(x + h) = h? + k? + 6h
g (1, 0) ¥ IOl 2|

h+3(L +h) =h? + k2 + 6h
fdgur x2+y2+2x-3=0

W] AT | F8 BC &1 919 8
S, B ITIFTS ST 3RT 7 BT IR
4x+3=0=>x=-3/4

2

3 x=-3/4 —§+3 +y? =9 yzg_ﬂ
4 16

63 37

2=~ —Sy=+ —

y 16 y 4
®
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Circle “_

4 3
A
J7
W7
- tan 6 = 4 = Sﬁ:tanez =
(1+3/4) 7 J7

~
-
J

% Marked questions are recommended for Revision.
» fffed v Jevm A U B
* Marked Questions may have more than one correct option.

* fyfead oo 1o I e 98 fAeey I U ® -
PART - | : JEE (ADVANCED) / IT-JEE PROBLEMS (PREVIOUS YEARYS)

A - | : JEE (ADVANCED) / IIT-JEE (Roar auf) & g

1. Two parallel chords of a circle of radius 2 are at a distance \ﬁ+1 apart. If the chords subtend at the

center, angles of E and % , where k > 0, then the value of [K] is

[Note : [k] denotes the largest integer less than or equal to k]

Wﬁm’cﬁﬁ—mz%‘ B QN TR Shareit & ST B o B3 +1 7] AR A B w
—Ff%ﬂ? k>0® BT <IRd (subtend) &=l &, a1 [k] &1 719 & |

k
[IT-JEE - 2010, Paper-2, (3, 0), 79]
[Are : [K] e quiies it k& &¥ a1 94 2 ]
Ans. 3
Sol. Since distance between parallel chords is greater than radius, therefore both chords lie on opposite

side of centre.

Ffd FHATR Sl & 72 g Broar 9 91 @ gafey aFl Siiaid dw & faadia Sk 8 |

T T
2cos— +2cos — = 43+1
2k k J_

Let—~ =9
2K

-~ 2c0s0+2c0os20=+3 +1 = 2c0s0+2(2cosM—1)=+3 +1
= 4cosze+20039—(3+\/§)=0

cos 0 —2+[4+16(3+B) _2:2\1412+ 43 +1 1+(2ﬁ+1)
2(4) 2(4)
= cos Lk = £ _(f Re]ected AT

= k=3 = K] =

r
6
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Circle “_

2.

Ans.
Sol.

Hindi

Sol.

The circle passing through the point (-1, 0) and touching the y-axis at (0, 2) also passes through the
point
fg (-1, 0) | BIPR W a1l 3R y-31&T Bl (0, 2) W Wl H+ aren g 71 fadg | 1 81a” Irehl ©
3 5 35
A)|-—=,0 B) | ——,2 C) |—, = D) (4,0
()(Zj ()(Zj ()(zzj (D) (-4,0)
[IT-JEE 2011, Paper-2, (3, -1), 80]

(D)
Let equation of circle is

X2+y2+2g0x+2fy+c=0
as it passes through (-1,0) & (0,2)

1-2g+c=0 and 4+4f+c=0

5

also fo=c = f=-2, c:4;g:§

equation of circle is x2+y2+5x -4y + 4 =0
which passes through (-4, 0)
g 1 FHIDBRO

X2+y2+2gx+2fy+c=0

(-1,0) & (0,2) ¥ TOIReT & |

1-2g+c=0 3R  4+4f+c=0
gen  f2=c = f=-2, c=4?9:g

g BT HHIDRU X2+ y2 +5x—4y +4=0
ST (~4, 0) ¥ IOk B |

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

If S = {(21 E)l (§l §j1 (11 _1)! (li lj} ’
4)\2 4)4 4)\8 4
[IT-JEE 2011, Paper-2, (4, 0), 80]

then the number of point(s) in S lying inside the smaller part is

@l 2x — 3y =1, T &F x2 + y2 < 6 BT &I HF # fafora o=y 81 9}

{2} )

4)\2'4)\4" 4)\8 4

a1 S Rerd 9 fIvgell @ dw@ & agaR ArT # <R B, T 2
Ans. 2

2x—-3y=1,x2+y2<6

G363
s=(l"4)\2'4)(4 4)\8'4

(D () () (V)
Plot the two curves

I, 11, IV will lie inside the circle and point (1, 111, 1) will lie on the P region
if (0, 0) and the given point will lie opposite to the line 2x —3y -1 =0

. 3 . 1 1 . 11 .
P(0, 0) = negative, P| 2, — | = positive, P| —, —— | = positive P| —, — | = negative
(0.0) = neg [ 4) P (4 4) P (8 4j ’

P(g %J: positive , but it will not lie in the given circle

S0 point (2, %j and (% —%J will lie on the opp side of the line

S0 two point 2,§ and 1_1
4 4 4

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVCR- 63
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Circle

Hindi.

43

Sol.

Hindi.

1

Further 2,§ and satisfy S; 1,—— <0
4 4 4

2x—-3y=1,x2+y?<6

MRS

M am
] WPl D ARG

J(33)

(1v)

LIV A & orsx Rerd 2 &R (1, 11, IV) &3 PR Rerd 7|
e (0, 0) 3R f&am 1 fag v@1 2x -3y -1 =0 A R Rerd rmm |

P(0, 0) = VD, P (2, %j

1 1 11

-rrmem, (7.3 = 5] =

8 4

P(S Ej:aqwqas,ﬁﬁﬁﬁt’ﬂ(’gﬁﬁﬁ%ﬂﬁ?l

2’4

safery g (z%} aﬁq&,_%)mzswmﬁ%gﬁm

1
4

sy @ @g(z%} R G,_—j %)

g:r:(z,%J KIN (%,—%} S, <0 & < FJ B

The locus of the mid-point of the chord of contact of tangents drawn from points lying on the straight
X2+y2=9is [IT-JEE 2012, Paper-1, (3, -1), 70]
A V@ 4x — By =20 & fdgeii | g x2 + y2 = 9 WX STl T TR @RI &I [ Siar (chord of

line 4x — 5y = 20 to the circle

contact) & A& fag &1 fag

(A*) 20(x* + y?) — 36x + 45y = 0
(C) 36(x*+y?) —20x +45y =0

92t (locus) 71 8

(D) 36(x?+ y?) + 20x — 45y =

Ans (A)
Circle x2+y?=9 line 4x — 5y =20
P (t, 4t—20}
5

equation of chord AB whose mid point is M (h, k)
T=S, = hx +ky=h2+k> .. (2)
equation of chord of contact AB with respect to P.
T=0 = tx+(4t_520jy:9 ........
comparing equation (1) and (2)

h_ 5k h*+k?

t 4t-20 9

4x -5y =20

on solving
45k = 36h — 20h? — 20k?
gA B X +y2=9

b (t, 4t—2oj
5

Siar AB fordsT wie fag M (

A

= Locus is 20(x? +y?) — 36 x+ 45y = 0
A YW@ & 4x -5y =20

h, k) 8 &1 FHIHT © :

(B) 20(x? +y?) +36x —45y =0

0
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Circle
T=S, = hx+ky=h>+k> ... 1)
fag P& |rue wel Sitar AB &1 |HIaR
T=0 = tx+(4t_520jy:9 ........ 2)

FHIBR (1) T (2) B o BRA W

h_ sk

h? + k2

t 4t—20 9

el B W
45k = 36h — 20h? — 20k?
Ans. (A)

4x -5y =20

= faguer © : 20(x? +y?) — 36 x+ 45y = 0

Paragraph for Question Nos. 5to 6
e 59 63 fog sgee

A tangent PT is drawn to the circle x? + y? = 4 at the point P(ﬁ, 1). A straight line L, perpendicular to

Sol.

PT is a tangent to the circle (x — 3)2 + y? = 1.

[IT-JEE 2012, Paper-2, (3, -1), 66]

wfXEl PT g x2 + y? = 4 %I fag P(4f3, 1) W el &=l 8] A%t Y@M L, PT & of9aq 8 3R g
(X—3)2+y2 =1 WIA—E & |

A common tangent of the two circles is

M1 g1 @ e SWAfTS WEl-@n (common tangent) T 2

(A)x=4
Ans. (D)

A possible equation of L is

By=2 (C)x+By=4

L &1 T F¥qTfad GHIhRol 71 & —

(A x—By=1
(Q. No.5 & 6)

PE3.1)

(B)x+ 3y=1 C)x—By=-1

X2+y2=4

Equation of tangent at (\/5 1) = \/§x+y= 4

Y/

B divides C, C, in 2 : 1 externally

. B(6, 0)

(D) x+2 \3y=6

(D) x+ 3 y=5
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Circle

Hindi.

7.

Hence let equation of common tangent is
y—0=m(x—6) = mx—y-—6m=0
length of L" dropped from center (0, 0) = radius

6m 1
N1+m?2 242

.. equation is x + Z\Ey:G or X— Z\Ey:G

=2 >m=t=

Equation of L is
X—yJ3 +c=0

length of perpendicular dropped from centre = radius of circle

3+C
2

.'.x—\/§y:1 orx—\/§y:5
Q.No.5t0 6

P(/3.1)

‘:1 = Cc=-1,-5

2 2

X+y =4

WQ@TWWW(@J)W — Bx+y =4

C,| (0,0
\( ) c:<3v°)B(a' 0

B,C,C, & 2: 1% drgg fawiford o= &

. B(6,0)
I I TIRET BT THBI ©
y—0=m(x—6) = mx—y—6m=0
(0, 0) ¥ TR W 9 &I o dls = Brean
6—m:2 :>m:+i

1+ m? 22

ST AR B x + 22y =6 A x— 22 y=6

L BT AHIHRIT © X—yJ3 +c=0
I @ D W STl Y I B AT = g bl Hon
3+C

‘:1 = CcC=-1,-5
2

X — \Eyzl g1 x—ﬁy:S

Circle(s) touching x-axis at a distance 3 from the origin and having an intercept of length 247 on y-axis

is (are) [JEE (Advanced) 2013, Paper-2, (3, =1)/60]

X-31e7 BT elfavg & 3 T W el B ITAT (Tet) TAT y-31eT 24/7 W IFT-WUS 9 qTell (aTeh) 9 7 (2)
[JEE (Advanced) 2013, Paper-2, (3, =1)/60]

(A*) X2 +y?—6x+8y+9=0
(C* x*+y?—6x—8y+9=0

(B) x2+y?—6x+7y+9=0
(D) x*+y?—6x—7y+9=0
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Circle “_

Sol.

8.*

Ans.
Sol.

Hindi.

RV

(AC)

LetAMTIx2+y2+2gx + 2fy +c =0 = g?—c=0 = g?=c (i)
Nf2—c =27 N f2—c=7 ...(ii)

9+0+6g+0+c 0o = 9+6g+0g>=0 = (g+3)2=0

g=- o c=9

f2—16 = f=t+4

SLoX2+y?—6x28y+9=0
A circle S passes through the point (0, 1) and is orthogonal to the circles (x — 1)> + y? = 16 and

x2+y?=1.Then [JEE (Advanced) 2014, Paper-1, (3, 0)/60]
(A) radius of Sis 8 (B*) radius of Sis 7
(C*) centre of Sis (-7, 1) (D) centre of S'is (-8, 1)

TH g S fag (0, 1) | T[oRal ® @1 gl (x — 1)2+y?=16Td x2 + y2 = 1 & =G (orthogonal) &,
adq

(A) S #1 3= (radius) 8 & | (B*) S & = 781
(CYS® F= (-7,1) 2| (D) S&T = (-8,1) T |
(BC)
Let the cirlce be
X2+y?+2gx +2fy+c=0 (1)
given circles
X2+y?-2x-15=0 .(2)
xX2+y?-1=0 ...(3)
(1) & (2) are orthogonal
N _g+0= c-15
2
0+0= c-1
2

= c=1&g=7
so the cirle is
X2+y2+14x+2fy+1=0 it passes thrgouh
0,1 = 0+1+0+2f+1=0

=-1
= X2+y2+14x-2y+1=0
Centre (-7, 1)

radius = 7
CISIRECK| X2+y2+2gx+2fy+c=0 ..(1)
o M g9 X2+y2—2x—-15=0 .(2)

X*+y2—=1=0 ...(3)
(1)sﬁ-\f(2)aﬁ-c5§|
-15

= -g+0= 2

0+0= el

2

c=1&g=7
sﬂﬁNqﬁél
X2+y2+ 14x +2fy+1=0 ?T&'W%I

0, 1)

= 0+1+0+2f+1=0

= f=-1 = X2+y2+14x-2y+1=0
= (-7,1) Bm=7

The circle C, : x2 + y2 = 3, with centre at O, intersects the parabola x2 = 2y at the point P in the first

quadrant. Let the tangent to the circle C, at P touches other two circles C, and C, at R, and R,,

/\
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Circle “_

Ans.
Sol.

10*.

respectively. Suppose C, and C, have equal radii 2 J3 and centres Q, and Q., respectively. If Q, and

Q, lie on the y-axis, then [JEE (Advanced) 2016, Paper-1, (4, —-2)/62]
(A) Q,Q, =12 (B)R,R, =46
(C) area of the triangle OR,R, is 6 J2 (D) area of the triangle PQ,Q, is 442

T C, 1 x2+y2 =3, a1 d=fdg O B, WRaed (parabola) x2 = 2y &1 UM =g (first quadrant) 4 fag
P W uftresfad (intersect) &_al & | #141 f a1 C, & fag P Wk &i< 78 Wi (tangent) 3= &1 a<ii
C,3R C, & ®w: fIgsll R, TN R, IR Wi =l € | A1 <ol {6 C, denm C, 31 31 Broa1g 28 /IR 8
3R S8 B fIwg AL Q, TATQ,E | I Q, T Q, y-3teT W Rerd &,

(A) Q,Q,=12 (B)R,R, =46

(C) ST OR,R, 1 &=thel 642 ¥ (D) Brysi PQ,Q, &1 &=hel 442 &
(A,B,C)

y2+2y—-3=0

y=1,y=-3

p(v2,-1)

tangent is x~2 +y =3
C,(0,a) L distance = 23

Mzzﬁ

3
=%6
,*6
,—3
(0!_3)

Loer = \l(Czc1)2 —(R+r)? =J144-16x3 = 4\/6
1 3
(C)A=; RR,xLfrom (00) = 26 5 =62

0 -3 1
0 9
D) Area = =6
@ rea=|p 3 =642
1J§ 11
1
Area of APQ,Q, &1 &=%dl = 2 g 93 i :‘Eﬁ(9+3)‘:eﬁ

Let RS be the diameter of the circle x? + y? = 1, where S is the point (1, 0). Let P be a variable point
(other than R and S) on the circle and tangents to the circle at S and P meet at the point Q. The normal
to the circle at P intersects a line drawn through Q parallel to RS at point E. Then the locus of E passes
through the point(s) [JEE (Advanced) 2016, Paper-1, (4, —-2)/62]
A fF RS @A x2 + y2 = 1 &1 &9 (diameter) &, 581 & S g (1,0) 21 941 f& P (R3R S ¥ =) aa
W TH =R (variable) g g 3R 99 W fageil SR P R &l 78 W@ (tangents) fag Q W fierh
21 99 & fdg P R Iffe™ (normal) S ¥&1 @I, Sl Q ¥ GRRdl & d21 RS & WM (parallel) g,
fog E W ufdesfea #=xa1 8| 99 E &1 9599 (locus) 71 fag (i) & owar 3—
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Circle “_

11 11 1_1 L
(A) 3’\/§ (B) 4’2 (C) 3’ \/5 (D) 4’ 2
Ans. (A,C)
Sol.
parallel
to RSline
(RS HANR) N\
1-cos@ (cosb, sind)
:[ sin® j / \Qllﬁj
R S(L0)
(-1,0) /
y=(tan6)x
0
tanE
E(( 1-cos0 ) (l—cosenj Bl ane 22
sinftan® sin®
0
tan— 0 k 0 k
= 2 = tan— ° = ° =
Let® T h —Z and 3R k an- s h= s tan 5=+
)
2tan— ) 5
_ ZQ_h (Zk J:E 5 22XV = 1—V2
1-tan > = m S y=y(l1 -y’
11. For how many values of p, the circle x2 + y2 + 2x + 4y — p = 0 and the coordinate axes have exactly
three common points? [JEE(Advanced) 2017, Paper-1,(3, 0)/61]
p & foaw AMI & ol g (circle) x2 + y2 + 2x + 4y — p = 0 Uaq fAena &l (coordinate axes) § dadl
= fag 39Ifs (common) 27
Ans. (2)

Sol. Case-l Passing through origin = p =0

Cass-Il Touches y-axis and cuts x-axis

f2—c=0&g2-c>0
4+p=0 1+p>0
p=-4

Not possible
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Circle “_

Case-lll Touches x-axis and cuts y-axis

y

f2—-c>0&g2-c=0

4+p>0 l+p:0

So two value of p are possible
Hindi Case-l 7d fog 9 JoRal e > P =0

y

O

Cass-Il y- 318 Bl T HRAl &, TAT X- 3 P Bledl & |

f2-c=0&0g?-c>0
4+p=0 1+p>0
=—4
g T8
Case-lll x- & P W< HRAT 8, TAT y- &7 Bl Bledl 2 |

y

f-c>0&g>2-c=0
4+p>0 1+p:0

A p D I AN AT B |
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Circle “_

PARAGRAPH “X” sig®g “X” [JEE(Advanced) 2018, Paper-1, (3, —=1)/60]

Let S be the circle in the xy-plane defined by the equation x? + y2 = 4.

(There are two questions based on PARAGRAPH “X”, the question given below is one of them)

AMfS S UH g (circle) 8 ST xy-dAdS (plane) § THIEHRIT (equation) x2 +y2 = 4 & gRT GRINT 7 |
@F®T “X” I I 9T ImETlRa B, W & Ty S A T 8)

12.

Ans.

Sol.

Let E1E2 and FiF2 be the chords of S passing through the point Po(1, 1) and parallel to the x-axis and
the y-axis, respectively. Let G1G2 be the chord of S passing through Po and having slope —1. Let the
tangents to S at E1 and E2 meet at Es, the tangents to S at F1 and F2 meet at F3, and the tangents to S
at G1 and G2 meet at Gs. Then, then, the points Esz, F3, and Gz lie on the curve

AT f& EiE2 3R FiF2 99 S &1 U1 SiEl (chords) 8 W1 95 Po(1, 1) 9 Toidl & iR HAM: x-37&T
(axis) T y-31eT & WHIR (parallel) 8| AMIG G1Gz , S & 98 Sfidl 8 S Po & Toiel & 3R e
YJUrdT (slope) —1 8| HMIMP E1 R E» R S @1 Wi (tangents) Es TR el 8, F1 3R Fo X S &
Wl F3 &R A 8, @21 G1 3R G W S & WK G ferdl 21 99 a8 9% (curve) o W g
Es, F3 3R Gs Rer@ &, &

(A)x+y=4 (B) (x—4)* + (y-4)*= 16 ©) x-4y-4=4 ([DO)xy=4
(A)

Tangent at E1 and Ez are —\/§x+y: 4 and \/§x+y:4

E1 3R E, TR @3l 3@ —3x+y =4 3R Bx+y=4

They intersect at Ez (0, 4)

4 Es, (0, 4) W fHewdl & |

E;(0, 4)

(3. Es E: (/3,1
2&)/2

Fi(1, V3), F2 (1, —-+/3), Fa (4, 0)
G1(0, 2), G2(2, 0), G3(2, 2)

Es, F3, Gslieonlinex+y=4

Es, F3, G3¥@T x +y = 4 TR Rerq B |
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Circle “_

13.

Ans.
Sol.

14*,

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

AMIG P ga S W Rod t& tAn fag 8 o Ml Mden® (coordinates) &9A® (positive) © | ARG
g9 S & fdg P w® Wil (tangent) F<en® &l (coordinate axes) @1 fd=geli M iR N R ufa=ss
(intersects) A § | T T8 T (curve) T R ¥@@vS (line segment) MN &1 A& fa=5  (mid-point)
afard w9 | Rerqa g, &

(A) (X +y)2 = 3xy (B) X213 + y2/3 = 2473
(C) x2 +y2 = 2xy (D) x2 +y2 = x2y2
(D)

Let |91 P(2 cos 0, 2 sin 0)

Tangetisxcos 0 +ysing =2
(2 mfags)
coso cos6

and 3R y= i = i + i
cos6 sin® x2  y?

X= =1 = X2 +y? = x2y?

Let T be the line passing through the points P(-2, 7) and Q(2, -5). Let F1 be the set of all pairs of circles
(S1, S2) such that T is tangent to Si1 at P and tangent to Sz at Q, and also such that S: and Sz touch
each other at a point, say, M. Let E1 be the set representing the locus of M as the pair (S1, S2) varies in
Fi1. Let the set of all straight line segments joining a pair of distinct points of E1 and passing through the
point R(1, 1) be F2. Let Ez be the set of the mid-points of the line segments in the set F2. Then, which of
the following statement(s) is (are) TRUE [JEE(Advanced) 2018, Paper-2, (4, —2)/60]

(A) The point (-2, 7) lies in Ex

(B) The point (ggj does NOT lie in E2
: 1 S
(C) The point (E,lj lies in Ez2

(D) The point [O, gj does NOT lie in Ex

A & T, fgell P(=2, 7) 3R Q(2, —5) | Yok dTetl & (line) ® | AT & Fu 89 & 9a & (pairs
of circles) (S1, S2) &1 T (set) 8 B W T,S:1 3 g P W 3R S; & fag Q v Wit (tangent) @
T g S1 T S Th AR B g, AT fF M, R el axd & W9 g (S, S2), P H faRa (varies)
FRAT B A A 5 Ageay (set) Ei, i)y M & fasgu (locus) &1 geiar &1 AT % P S99 WRdA
Y@-@US] (straight line segments) &1 ¥z &, Sl f4g R(1, 1) 9 oIl & d1 E1 & &1 =1 fageii &
g™ (pair of distinct points) ®1 Sirsdl & A1 6 Ez, ¥q=d F2 & Y@@vel & A2 fIgall &1 Aqeed 2 |
9 fA=feRead & Q@ o9 1 () 799 99 8 (B) ?

(A) 5 (-2, 7) 9q=ag E1 ¥ Red 2| (B) fag [ggj FYeg Ex# Rerd w18 21
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Circle “_

Ans.

Sol.

©) fag (%,1jﬂ§ﬁmEzﬁﬁaﬁél D) fag (o,g]ﬂgv—ﬂaﬁ Rerd =18 21
(BD)
90°-¢ 9gp°—0
r2n ] | oees
¢ 0
0 C,
Cy M
Sz
ST

Let C1 and Cz be the centre of circle S1 and Sz respectively

AT C1 3R Co A 97 S1 3R S; & &= 2 |

Let 9T £C2QM = ZC2MQ = 0 = ZQC2M = 1t — 20

Let AT ZCiPM = ZCiMP = ¢ = ZPCiM = — 2¢

Now 3d£QCoM + L/ PCiM=71 = n—-20+n—-20=71 =0+ ¢ =n/2

Now 3d ZQMP =1 — ZQMCz - Z/PMCi1=n—(0 + ¢) =1 — /2 = /2
hence locus equation of variable point M is (x + 2)(x —=2) + (y = 7)(y + 5) =0
I AR fag M &1 faguer FHIAROT (X + 2)(x —2) + (Y= 7)(y +5) =0

but locus of M does not contains point P and Q because P is included when radius of S: is zero and
circle Sz becomes straight line which is impossible. Q is included when radius of Sz is zero and circle S

becomes straight line which is also impossible.

WRe] M P g0 P 3R Q &1 981 @l & Fifd P M 8RN 59 S1 &1 351 I 2 iR 99 Sz &
A X1 B W © Sl 3Yd & | Q A B Wa S, 3l 3w Y 7 SR g9 S1 US WXl X1 B I
2 Sl o Wd B |

so set E1 does not contain point P(-2, 7) and Q(2, — 5)

sHfey =g E1 fag P(=2, 7) 3R Q(2, - 5) &1 &1 3@l & |
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Locus of mid-points of chords passing through (1, 1) ish + K— (1 + k) = h2 + k? - 2K

(1, 1) ¥ TORA aTell Siareli & #eg a5 &1 faguer h+ K- (1 + k) = h2 + k2 - 2K
=>h2+KZ2—2K-h+1=0 = x2+y?—-x-2y+1=0

Now equation of line passing through P(-2, 7) and R(1, 1) is y_—1 = % =>y+2x-3=0
X — —

o7 X BT R W g P(-2, 7) R R(L DA o 8 Y-8 L yio_3=0

x—-1 -3

Let centre of x?+y?—-2y—39=0is Cs (0, 1) = centre of locus of M is Cs (0, 1)

HAMT g x2+y2—2y—39=0a1 &= C3(0,1) 21 = g M fagua &1 &< C3(0,1) & |

Now foot of C3(0, 1) on line y + 2x — 3 =0 is (%%j which is mid-point of chord PR of circle
x2+y2—-2y—39=0

319 C3(0, 1) BT TT+aUTS (géj R y+2x—3=0W RJd & &1 g x2+y2—2y—39=0 & i@l PR
&1 7T g 2|

But if P is not the part of locus of M then PQ is not the chord of locus of M.

Wy I P, M & faguer &1 9 81 &, 99 PQ, g M & fagur &1 Siar 721 2 |

So point (% %j does not lies in set E2

suifn B (g,gjwezﬁﬁmaﬁ%|

PART - 1l : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

HIT - Il : JEE (MAIN) / AIEEE (Ri5et asf) @ we=

AnNs.

Sol.

Sol.

The circle x? + y? = 4x + 8y + 5 intersects the line 3x — 4y = m at two distinct points if
[AIEEE 2010, (4, -1), 144]
Jd X2+ y? = 4x + 8y + 5@ 3x — 4y =m &I 3l 4= fogeil W ufa=ss Hm Ifa
(1) -=35<m<15 (2) 15<m <65 (3) 35<m<85 (4) -85<m<-35
1)

r= \/4+16+5 =5=

Hence correct option is (1) 3rd: T8 fadwed (1) B |

@ <5=_25<m+10<25=-35<m<15

The two circles x? + y? = ax and x? + y? = c?(c > 0) touch each other if :
[AIEEE-2011, I, (4, -1), 120]
T g X2 +y? = ax TAT X2 +y2 = c2(c > 0) W I~ & A
(1) 2]al =c (2%) Jal =c (3)a=2c (4) |lal = 2c
)

X2HY?=aX ... (1)
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Hindi

Sol.

Sol.

Hindi.

= centre c,; (—%, Oj and radius r, = ‘g‘

X2+y2=0C2 ......... (2)
= centre c, (0, 0) and radius r, = ¢, both touch each other iff
a’ a, Y a’ _a’
lc.c|=r %1, :T: (iiicj :T:Ti|a|c+02 = la|]=c
X+Y=aX ... (1)
= = C (—g,oj qert P« = g
X2+y2=0C2 ......... (2)

= &= c,(0,0) T B r,=c

TFI Th T Bl WE HX Ife AR dad afs
2 2 2 2

cc|=r*xr, = a. (igic) :>a— = a—i|a|c+cz =5 la| =c
4 2 4 4

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

I9 g BT FHIHRY SO 5310 (1, 0) T21 (0, 1) & BIHR I B a forwa! e =eH &, © ¢

)x2+y?—2x-2y+1=0 (2*)x2+y?—x—-y=0 [AIEEE-2011, II, (4, -1), 120]
B)yx2+y2+2x+2y—-7=0 4 x2+y2+x+y—-2=0
2

Circle whose diametric end points are (1, 0) and (0, 1) will be of smallest radius.

I8 g9 foga @« & RR (1, 0) 92 (0, 1) B, =g=a¥ Broan arenm g & |

X=1(x-0)+(y-0)(y—-1)=0 = X2+y2—x—-y=0
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 : [AIEEE- 2012, (4, -1), 120]
TS g Sl x-31& DI fdg (1, 0) TR T=l HRA1 8 A 45 (2, 3) ¥ BIPR Sl 2, & AR DI s © .
10 3 6 5
1%) — 2) = 3) = 4) =
(1% 3 (2) = 3) E (4) -
Ans. (1)

Now h2=(1-2p2+(h-37 = 0=1-6h+09
(1, 2h)

(Lh) \23)

(1,0)

6h =10 = h=

w| o

Now diameter is 2h = %

379 h2=(1-22+(h-3)2 = 0=1-6h+9

(1, 2h)
(Lh) \@23)
(1.0)
6h =10 N h= 2
3
39 T 2h =% 2l
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5.

Sol.

Hindi.

Sol.

The circle passing through (1, —2) and touching the axis of x at (3, 0) also passes through the point
[AIEEE - 2013, (4, -1),120]
TEH g Sl (1, —2) ¥ BIHR W B, TAT x-31& B (3, 0) W W &_al &, o9 o9 g 9 8ax & g,

a8 - [AIEEE - 2013, (4, —1),120]
gg (-5,2) (2) (2,-9) (3) (5,-2) (4) (-2,9)

Let the equation of circle be (x—3)2 + (y—0)2+iy=0

A3, 0)

As it passes through (1, = 2)
1-32+(—22+A(-2)=0 => Ar=4
equation of circle is
(x=3)*+y>-8=0

so (5, — 2) satisfies equation of circle

3)

AT g Dl FHIBROT (X —3)2 + (y—0)2+ Ay =0

A(3,0)

(1,-2)

fean 8 % @8 (1, - 2) | ToRaT §
(1-32+(-22+A(-2)=0 = A=4
I Bl
x=32+y?-8=0

(5,—2) JT & FHIHRT BT FIE BT 2 |

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 :
AMT C TS g & oradl g (1, 1) W 2 a2 Brsa =121 Ak T g (0, y) 91 g & ol 7ot fag & &
PR AT & TAT g C Pl a18d ®U A TR Bl & Al T DI T IR &

[JEE(Main) 2014, (4, - 1), 120]

1 o L \3 V3
W 3 ) 5 @ 5 (4 -
Ans. (2)
c,(1,1) r,=1
¢, (0,y) r,= 1yl
C1C2 = rl + r2

1-0)* +(1-y)* =1 +y|

(1.1

2-2y+y? =y +2ly|+1
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Ans.
Sol.

Hindi.

AnNs.
Sol.

Hindi.

4y =1
=+

4
_ 1

T4

Locus of the image of the point (2, 3) inthe line (2x -3y +4)+k (x-2y+3)=0,ke R,isa
[JEE(Main) 2015, (4, — 1), 120]

(1) straight line parallel to x-axis (2) straight line parallel to y-axis

(3) circle of radius \2 (4) circle of radius /3

45 (2,3)® @ (2x -3y +4) +k (x -2y +3) =0, k € R % ufcfaw &1 fdgur va —
[JEE(Main) 2015, (4, — 1), 120]

(1) x-3FeT B FHR V@ 2 | (2) y-318T B FHR NG 8 |

(3) /2 froan &1 g9 B | (4) 3 Broa &1 99 B

©3)
Line passing through (1, 2)
|P(2, 3)

A(1,2) ‘

Q(a, B)

AP = AQ
(a-12+(B-22=(2-1)+(3-2)
o2+ B2-20-4+3=0
X2+y?-2x—-4y+3=0

r=J1+4-3 = {2
(1,2) & @I IO & |
|P(2, 3)
A(1, 2) ‘
Q(a, B)
AP = AQ

(a-12+(B-22=(2-12+(3-2)7
o?+p2—20—-4+3=0
X2+y?—2x—4y+3=0

(= {743 = \2

The number of common tangents to the circles x> + y> — 4x -6y — 12 = 0 and x> + y> + 6x + 18y + 26 = 0,
is
[JEE(Main) 2015, (4, — 1), 120]
11 (2) 2 (393 (4) 4
Al X2+ y2 —4x -6y — 12 = 0 AT X2 + y2 + 6 + 18y + 26 = 0 B! IS WLl V@3] Pl & 2—
[JEE(Main) 2015, (4, - 1), 120]
1 (2)2 (393 4) 4

3)
C,2.3)r,=5

Cz (_31 - 9) = 8

C.C,= J25+144=13

C,C,=r +r,= externally touch
= 3 common tangents
C,(2,3)r,=5

Cz (_31 - 9) = 8

C,.C,= \25+144 =13

CC,=r +r,= 95 Wl

— 3 Swyfrss wel ¥

/\
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Circle “_

Ans.
Sol.

10.

Ans.

Sol.

11.

Sol.

The centres of those circles which touch the circle, x? + y? — 8x — 8y — 4 = 0, externally and also touch

the x-axis, lie on : [JEE(Main) 2016, (4, - 1), 120]
(1) an ellipse which is not a circle (2) a hyperbola
(3) a parabola (4) acircle

I Gl D Bw, Gl JUAX2+ Y2 —8Xx—8y—4 =0, Bl I BY F W DI & qAT X-30& P A W B
g, Rera € :

(1) U <rdad W S 9T T8 2 | (2) TP ATRISTT W |
(3) Th WRIAT W | (4) TH 99 W |
3)

Parabola (TRdea)
Property : distance from a fixed point & fixed line is equal

ot Rer favg don Rer @ & ¢ w44 8

If one of the diameters of the circle, given by the equation, x? + y2 — 4x + 6y — 12 = 0, is a chord of a
circle S, whose centre is at (— 3, 2), then the radius of Sis : [JEE(Main) 2016, (4, — 1), 120]

afe FAHIHIO], X2 + y2 — 4x + 6y — 12 = 0 §RI US< Udh g @I U AN Udb 39 gul S, Riadr o=
(-3,2) 8, @I Sfiar 8, @ g9 S @ B 2

(1) 5v3 )5 (3) 10 (4) 542

(1)

n=v4+9+12=5_, R=425+50=5/3

Let the orthocenter 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 segement AC as diameter , is :

[JEE(Main) 2018, (4, — 1), 120]

AMT Uoh S 1 9 ds a1 S HA: A (=3, 5) 921 B(3,3) 21 Il 39 Bga &1 uRa= C &, @1
ERITS AC HI AT A B 941 S dlel g @ o1 § ¢

(1 3@ @ ? (3) V10 (4) 210
1)
2 1
H(=3,5) G(3,3) C(x.y)
3=2"3 _ -5

/\
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Circle “_

12.

Ans.

Sol.

2y +5

3= =>y=2

Ac
2

r:S\/§
2

Three circles of radii, a, b, ¢ (a < b < ¢) touch each other externally, If they have x-axis as a common

N | =
(0]
|_\
+
(o)
I

N |~
g
o
I

N|w
g
o

tangent, then : [JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120]
: 1 1 1
() a, b, carein A.P. (2) —=—+—
va b Ve
. 1 1 1
@) va, Vb, Jc arein AP. (4)EZT+T
a +c

ar

1)a,b, R A 2 oy L_ 1.1
(1) a, b, c T HHAKR 2¢ | ()\/5 JB+JE
(3) Va, Vb, Vo vP wmiR 5 # B (4)%:%+%

(2)

o

J@+b) —(@a—by* + J(a+c) —(a—c)® = (b+cf —(b—c)?
Jab + Jac = Joc

Bl

EUNEY
NI

/\
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Circle “_

13.

Ans.

Sol.

Hindi.

14.

AnNs.

Sol.

If a circle C passing through the point (4,0) touches the circle x2 + y2 + 4x — 6y = 12 externally at the
point (1, —1), then the radius of C is: [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]

e g C, fig (4,0) F SHR AT B qAT A X2 + y2 + 4x — 6y = 12 B fig (1, —1) TR 9= [ dRa B,
ar C @t o &

(1) 245 (2) V57 (3)4 4)5

(4)

Tangentat (1,-1)is x(1) +y(-1)+2(x+1)-3(y-1)-12=0

= 3x-4y=7

Required circle is

(x—1)2+ (y+1)2+A(Bx—4y-7) =0

It pass through (4,0)

=>9+1+A(12-7)=0= A=-2 = required circle is x> + y>—8x + 10y + 16 = 0
= Radius = Jm =I5

fag (1,-1) W= w9t @1 &1 FHaR x(1) +y(-1) +2 (x +1) -3 (y-1)-12=0
=>3x-4y=7

JMITISG T, (X —1)2+ (Y + 1)2+ A(3x —4y-7) =0 & S g (4,0) & o= 2|

= 9+1+4(12-7)=0=>A=—2 = IIRD I x2 + y2 — 8x + 10y + 16 = 0

— Broar= J16+25-16 =5

If a variable line, 3x + 4y — L = 0 is such that the two circles x2 + y2 — 2x -2y + 1 = 0 and

x? +y2 —18x —2y +78 = 0 are on its opposite sides, then the set of all values of A is the interval:

I TH W XN 3x + 4y — A =0 59 UBR © b Q& A x2 + y2 — 2x -2y + 1 = 0 qeA
X2 +y2 —18x —2y +78 = 0 §°® QI 3R (opposite sides) &, Tl A & | A B A=y 71 § I Bt

SFRT 8— [JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]

1) (2, 17) (2) [12, 21] (3) [13, 23] () (23,31)
(2)

3X+4y—A=0

(7 —=2)(31 - 1) <0 {since centres lie opposite side}

(7-2)(B1-21) <0 {FfF d= Auda yor w Rerd 21 }

/\
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Circle “_

15.

Ans.

Sol.

|7-1]|=5 &R |31-A|>10

A<2 orIA A=12 ...(2) &3MR A<21l orA A=41 ...(3)
BN 2)nE)

A e [12, 21]

If a circle of radius R passes through the origin O and intersects the coordinate axes at A and B, then

the locus of the foot of perpendicular from O on AB is -

Ifs R 3501 &1 & g9 a1 5 O 9 819x ol & den fdens feli @1 AR BWR ®lear &, @1 O ¥

Y@l AB R STl T & & UI. &1 95 5—[JEE(Main) 2019, Online (12-01-19),P-2 (4, — 1), 120]

(1) (¢ +y?) (x +y) = Ry (2) (x2 + y?)® = 4R2x2y2
(3) (x? + y?)2 = 4RX?y?2 (4) (2 + y?)2 = 4R?x2y?
(2)
A
Q
)
>

Equation of line PQ

G PQ &1 AHIHRU
y—k= " (x=h)

Ky — k2 =—hx + h?

hx + ky = h? + k2

2 L2 2 1,2
A M,o B o'h +k
k k

0(0, 0)

AB = 2R

h? + k?
h?k?

(h? +Kk?)? . (h? +Kk?)?
2

- » =4R2:>(h2+k2)(

J = 4R2 : (X2 + y2)3 = 4R2X2y2

/\
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Circle “_

16. The sum of the squares of the lengths of the chords intercepted on the circle, x2+ y2 = 16, by the lines,
x +y=n, neN, where N is the set of all natural numbers, is :

[JEE(Main) 2019, Online (08-04-19),P-1 (4, — 1), 120]

T, X2+ y2 = 16, W @A x +y =n, ne N, 5781 N 991 UIHd A&1el &1 ey &, g1 HIel Tg Sirarail
B TEEA B q BT AT R

(1) 105 (2) 210 (3) 320 (4) 160
Ans. (2)
Sol. p=-L
0 p N

\/ X+y=n

to make the intercept (TS TN & f1Q) —= <4 = n< 442

V2

Length of intercepts =aEUs @I T8 = 24/ —p? =2 Y16—n?/2

2
Square of intercept 3TEYE &I TS &I a1 = 4 x (16—%), neN

Sum of squares of intercept 3T<IEYS &I FIg & a1 BT I

-2 o o2 ) ) - )

17. If a tangent to the circle x2 + y? = 1 intersects the coordinate axes at distinct points P and Q, then the
locus of the mid-point of PQ is : [JEE(Main) 2019, Online (09-04-19),P-1 (4, — 1), 120] [Circle]

IS g x2+y2 =1 B U el Y@ e el b1 = f[dgell P iR Q R ufdees &Rl 8, Al PQ &
#e7 faeg @1 AU (locus) B—

() x2+y?—4x2y2=0 (2)x2+y2—-16x2%2=0 () x2+y?—2x%y2=0 (4)x?+y2—-2xy=0
Ans Q)
Sol. Let equation of tangent to the given circle be x cos6 +y sinf =1
The line meets x — axis at (sec6, 0) & y - axis at (0, cosec 0). If P (h, k) is the mid-point of this segment.

= 2h =secO & 2k = cosec 0
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18.

Ans.

Sol.

19.

AnNs.

Sol.

1 1
=
X2 y2

= =4 = Xx2+y2-4x2y2=0

The locus of the centres of the circles, which touch the circle, x2 + y2 = 1 externally, also touch the
y-axis and lie in the first quadrant, is :

U g, A1 g X2+ y2 = 1 B dred R PRI ©, y-3HE DI A W PR & oAl v AgAte H Rerd €, &
Tl BT f9gu 2—

1) x=1+4y,y>0 (2 y=v1+4x,x>0 (3) x=,1+2y,y>0 (4) y=+1+2x,x>0

(4) [JEE(Main) 2019, Online (10-04-19),P-2 (4, — 1), 120]

Let centre is (h, k) & radius is h (h, k > 0)

OP=h+1

~
N

h?+k? =h+1 = h2+k?=h2+2h+1 = k®=2h+1
Locusisy?=2x +1
If aline, y = mx + c is a tangent to the circle, (x —3)%2 + y2 = 1 and it is perpendicular to a line L1, where

. y . 1 1
L1 is the tangent to the circle, x2 + y? = 1 at the point [— ﬁj ; then :

A
IfE TH @Iy =mx +¢, (X —3)2+y2 =1 D UH WA ¥@T 8 A I8 U ¥ L1 TR a9 8, 9&f L1 g

x2+y2:1$ﬁ§[4—1§,%] R Wl X B, @l

(1)c2+7c+6=0 (2)c2+6c+7=0 (3)c2—6c+7=0 (4)c2=7c+6=0

) [JEE(Main) 2020, Online (08-01-20),P-2 (4, -1), 120]

Slope of tangent to x? + y?> = 1 at (

1 1
X2+ =1® | ——, —— | IR e & P Jqurdn
[\/E \/Ej
X2+y2:1
2x+2yy' =0

/\
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20.

Ans.

Sol.

Sol_H.

y':_ =-1

X
y
y=mx+cis tangentofx2+y2=1
y=mx+cgd x2+y? =179 wd Yo @
so guferd m =1

y=x+cC

now distance of (3, 0) fromy =x+cis

IT(B,0) B W y=x+Cc¥H G B

c+3

V2

c2+6c+9=2

=1

c2+6c+7=0

If the curves, X2 —6x + y2+ 8 =0 and x?— 8y + y? + 16 — k = 0, (k > 0) touch each other at a point, then
the largest value of k is

UH Gh X2 —6X+y2+8=07A x2 -8y +y2+ 16—k =0, (k> 0) Th TEX Bl b fdg UR WY & ©, A
k &1 3rferpas 719 8 | [JEE(Main) 2020, Online (09-01-20),P-2 (4, 0), 120]

36

Two circles touches each other if C1 C2 = |r1 £ rz|

Distance between C2(3, 0) and C1(0, 4) is either Jk+1 or ‘\/E —4 (C1C2=5)

= Jk+1=50r ‘\/E—]FS = k = 16 or k = 36 = maximum value of k is 36
31 g b gAY Bl WY B © Ifa C1 Ca = |r1 £ 1o

Ca(3, 0) T C1(0, 4) & 7ea gt k +1 a1 ‘\/E—ﬂ ¥ (C1C2=5)

— k+1=50r‘\/E—J{=5 — k=160rk =36 — k @1 Sy "I 36 &

/\
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Bl High Level Problems (HLP)

w Marked Questions may have for Revision Questions.

w fffed uea M I 9 B

SUBJECTIVE QUESTIONS

fAYaTrH® Y (SUBJECTIVE QUESTIONS)

1. Find the equation of the circle passing through the points A(4, 3), B(2, 5) and touching the axis of
y. Also find the point P on the y—axis such that the angle APB has largest magnitude.
fa=gall A (4, 3) TATB (2, 5) ¥ TGk dTel AT y-31&T Bl W BRI dlel g B FHIDIOT S BIfoTY | y—37eT
R fag P o1 ST @5 Bror APB W aRHAToT &1 8 |
Ans. xX2+y2-4x-6y+9=0 OR x2+y2-20x-22y+ 121 =0, P(0, 3), 6 =45°
Sol. Egquation of circle touching y - axis is x2 + y2 + 2gx + 2fy + f2=0
. it passes through (4, 3) & (2, 5)
o) 25+8g+6f+f2 =0 = 29 +4g+ 10f+f2=0
solving above two equations, we get (g, f) =(-2, — 3) & (- 10, — 11).
So equations of circles are x2 + y2—4x — 6y + 9 =0 and x2 + y2 — 20x — 22y + 121 =0
for circle X2 +y2—4x -6y +9=0.

B(2.5)

5-k 3-k
tan 0 = 52 ” 34 o~ = 14_22k
1427 - 23 +k“ -8k
2 4
+ - +
d (tan) _ 2(k ~11(k-3) e

dk (k? — 8k + 23)?

Sotanfismaxatk=3atk=3,tan0=1= 06 = 45°
Hindi.y - 31T &1 ¥9ef SR arel g &1 FHIBROT X2+ y2 + 2gx + 2fy + 2= 0 B |
T8 (4,3) & (2, 5) 9 IoRdT @

37T 25+8g+6f+f2 =0 = 2g+4g+10f+f2=0
N FHER B ' HA TR (g, f) =(-2, — 3) & (— 10, — 11).
AT A B BRI X2+ y2 —4x — 6y + 9 =0T x2 +y2 —20x — 22y + 121 =027
JI X2 +y2—4x—6y+9=0a ford

5-k_3-k
tan 0 = 52 ” 34 K = 14_22k
1.5- - 23 +k? -8k
2 4
+ - +
d (tan®) _ 2(k —11)(k - 3) (o) (min)

dk (k? — 8k +23)?
JAk=3Wtan 08I 81 k=3 WtanO=1 = 0=45°
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Circle
Let a circle be given by 2x (x —a) +y (2y — b) =0, (a # 0, b # 0). Find the condition on a & b if two

2.

Ans.
Sol.

Sol.

Sol.

Hindi

chords, each bisected by the x—axis, can be drawn to the circle from - (a , g)

/\

WQHWW—W@T2x(x—a)+y(2y—b):0,(a;tO,b;tO)%Hﬁfﬁ%(a,gj@qaq‘\’ﬁ@ﬂ—dﬁ

i ST ST x—31&T gIRT Fafgariord 8Idl 81, @ aVd b UR ufda=r Sid HIfog |

(a2 > 2b?)

Straight line MN bisected by x-aixs so A (h, 0) is midpoint of MN
So equation of chord of contact MN.

T=5, = 2xh—a(x+h)—w - 2h? — 2ah

this line passes through (a, b/2)
2
2ah —a(a+h) - bT = 2h2 — 2ah = 8h%? — 12ah + 4a2+ b2=0

+D>0= a2>2b?

WV

3 TSR W= oidl MN &1 FHI 60T
T=5, = 2xh—a(x+h)—w - 2h? — 2ah
I8 IR 85 (@, b/2) & ToRdT B o

2
2ah—a(a+h)—b7 = 2h2 — 2ah = 8h? — 12ah + 4a2+ b2=0

D>0= a2>2b?

N
HIS Y@l MN x-3181 g1 g A (h, 0) R wafgwifrag grft 2 s fasg A(h, 0), MN &1 7231 fag 2 |

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

radius of the circle is a root of the equation (3 - 2\5) t2-2 \Et +2=0.

TPh g ol b qd fog A TolRdl & a1 @Ml x = 1T x +y = 2 P W bl o | g HIQ &

FEHoT (3—2\/5)t2—2\/§t+2=OEb‘IQ_cEH§I§[ﬂEﬁ%W§I

Let the centre of the circle be (h, k) and radius equal to ‘r’

h2+k2=r2 ... 0)

h+k-2 .
and =r = 2—h—k:rﬁ ..... il

5 W
andh=1-r ... (iii)

puth=1—rin (i), wegetk=r(1 -2 ) +1
Now put the values of h and k in (i), we get

r(l-+2)+12+@-r2=r2 = rP(3-242)-2y2r+2=0
hence radius i.e. r is the root of the equation (3—2\E)t2—2ﬁt+2:0

AMIfS g &1 d= (h, k) & o1 < r g |

/\
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Circle “_

Ans.

Sol.

Sol.

hz+k2=r2 ... 0)
. h+k-2 .
q =r = 2-h-k=r ... ii
‘ NG W

GRII h=1-r ... (iii)

FHBRO (i) F h=1-r¥v@d Wk=r(1-+2 )+1

hTd k &1 A FHIH0 (i) § @ W)
rl-V2)+12+@1-n2=r2 = rr@3-2J2)-2V2r+2=0
ara: Broar rafeRT 3-242)2-22t+2=0%1 g 2|

If (a, o) lies inside the circle x2 + y2 = 9 : x2 — 4x — a2 = 0 has exactly one root in (- 1, 0), then find the
area of the region in which (a, «) lies.

e (@, 0) T B AR RIT B Ix2+y2=9:x2—4x—a2= 0P 3IF TP qal (— 1,0) ¥ Ryd 2 d9 &5 &
g% ST BN T (a, o) Rerd &

- 1m(3)

f(-1).f(0)<0 = a2<5 = -5 <a< 5

. T -1 2 1 9 -1 2
Requiredarea=49 | ——tan " — | +4. —. \E.Z =4 \E+—cot (—]
(2 J@j 2 { 2 |\

Let S =x2+ y? + 2gx + 2fy + ¢ = 0 be a given circle. Find the locus of the foot of the perpendicular
drawn from the origin upon any chord of S which subtends right angle at the origin.

AT S=x2+y2+2gx + 2fy + ¢ = 0 f&a1 M1 g1 28| S & B a1 &1 g fdg, ) FHPIU T9R0 &, W
e 45 9 STl Y o & Ui dl [gu S Biioig |

Ans. x2+y2+gx+fy+ % =0

P(h, k)

NS

AB is a variable chord such that = ZAOB =

T
2
Let P(h, k) be the foot of the perpendicular drawn from origin upon AB. Equation of the chord AB is
-h
-k=— (x=h
y . (x—=h)

/\
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Hindi.

ie. hx + ky = h? + k2....... Q)
Equation of the pair of straight lines passingh through the origin and the intersection point of the given
circle

X2+y +2gx+2fy+c=0 ... (2)
and the variable chord AB is
2
hx + ky hx + ky
X2+ y2 + 2(gx + fy) [—j +cC [—j =0...... 3)
h? + k2 h? + k2
If equation (3) must represent a pair of perpendicular lines, then we have
coeff. of x2 + coeff. of y2 =0

. 2gh ch? 2fk ck?
i.e. 1+ + + | 1+ + =0
{ h? +k?  (h* +k?)? J ( h? +k?  (h* +k?)?

Putting (x, y) in place of (h, k) gives the equation of the required locus as

X2+ y?2+gx +fy + % =0.

P(h, k)

NS

AB T% =X Sildl SHYPR 8 fb = ZLAOB =

T

2
H‘FﬂP(h,k),ABWﬂﬁﬁﬁﬁ@%{TﬁmEﬂW%IGﬁﬂTABWWW%Iy—k:_?h (x—h)
JA  hx+ky=h2+ke......(1)

I g @ 9 aTefl el 3@ I BT FHIGIU A1 difoig Sl Qg Y g9

X2+y2+20x+2fy+c=0 ... (2)
®1 ufcreeg fdwg & @21 =R Silar AB @

2
X2 + y2 + 2(gx + fy) (Mj+c (hx+ky} =0 ....... 3)

h? + k2 h? + k2
RS THHR (3), THIE XBI & FTH Pl Ad DA & q9 X2 + BT OND y2 BT ONH = 0

2gh ch? 2fk ck?

off 1 1 =0
S £+h2+k2+(h2+k2)zJ+( +h2+k2+(h2+k2)2]
(x,y) @ (h, k) & BeH W Ipie fagu

X2+ y?+gx +fy+ % =0.
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Circle “_

6. A ball moving around the circle x2 + y2 — 2x — 4y — 20 = 0 in anti—clockwise direction leaves it
tangentially at the point P(-2, —2). After getting reflected from a straight line it passes through the centre

of the circle. Find the equation of this straight line if its perpendicular distance from P is g You can

assume that the angle of incidence is equal to the angle of reflection.
g X2+ y2—2x -4y —20=0 AFIf TP g qrETad Qe H THA BRI B JoA g el @ Wil fAg
P(-2,-2) R 8, T& e Y& WR WEARK 81 & I8 g & = 9 [oRdl 8 | Il ¥ P FHIHROT ST

DITY Al gaa P A o aq g g%‘flwwmé%W?ﬂWWﬂ?ﬁaﬁma‘)W%l
Ans. (43 -3)x-(4+33)y-(39-2+3)=0

Sol. Let the equation of required straight line be y =mx +c.
5_1[-2+2m-c| (0
2 \1+m?
For APCM pc = tan 2a.
PM
= PM =5cot 2 ... (ii)
For APQM S _pMsin(90-0) = -
2 2 sin2a

on solving, we get o = 30°. Equation of tangent at P(— 2, — 2) is 3x + 4y + 14 = 0.

tan 60° = m+—3/4 \/§:m+—3/4 = m:4\E_3
1-3m/4 1-3m/4 4+33

Now on substituting value of 'm'in equation (i), we get

oo 11t 23 or —39+23

4+33 4+3.3

but ¢ should be (—ve)
43-3) +{—39+2\/§j

4+3\/§ 4+3\/§

Hindi. AT 3nfite Rel Y& &1 FHIBRYT y = mx + C.
E: |-2+2m—c|

So equation of line y = (

e i
2 N1+m? O
APCM & foq PC _ tan 2a.
PM
= PM =5cot 200 ... (ii)
APQM @& 17 2 =PMsin (0—a) = 5 . Beosza
2 2 sin2a
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Circle “_

Sol.

Hindi.

‘s’aaﬂ%wa:30°qm3ﬁm%|(—2,—2)wwﬁ%@ww-cb—m

3X+4y +14=0=> tan 60° = m+—3/4
1-3m/4
tan60s= [MF3Al ﬁ:er_gM N m:4\/§—3
1-3m/4 1-3m/4 4+343
3d m BT A1 FHIBRY () H 7@ W
_ 11423 _ -39+23
= a
4+33 4+33
TR=g ¢ FUMHD BT MY | XET BT FHDRT y:(A'\E—_3') c+ 394248
4+33 4433

The lines 5x + 12 y — 10 = 0 and 5x — 12y — 40 = 0 touch a circle C, of diameter 6 unit. If the centre of
C, lies in the first quadrant, find the equation of the circle C, which is concentric with C, and cuts of

intercepts of length 8 on these lines.

REMY 5x + 12y — 10 =0T 5x — 12y — 40 = 0 Yeb 6 I3 AT dlel gl C, DI W Hx<l 8 | I C, Bl
S5 T IgAT H R 8 9 g1 C, BT FHIHRY A1 PRI Sl C, BT A= & TAT Sl 37 @RI R 8
TS B IS Predl § |

Ans. x2+y2-10x-4y+4=0

Centre of C, lies over angle bisector of /; & 7,

Equations of angle bisectors are

5x+12y-10_ 5x-12y-40 _ Xzsoryz_g

13 13
Since centre lies in first quadrant so it should be on x = 5.
Soletcentrebe (5,0) = 3= w = a=2,—g

P

From the figurer = 16 +9 =5. But a.#— % SO o = 2.

2

So equation of cirlce C, is

(X-52+(y-22=5 = x2+y2—-10x—-4y +4=0.

T C, BN B £, TAT L, D DIV i R Rerd 2 |

DIV ITGHI BT FHIDHT Sx+12y-10 _ , Sx-12y-40 :>x:50ry:—E
13 13 4

4fd s g agfe # Red 2|

3t ¥& x =5 W B =AMLY |
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_|25+120.-10] 9
3= " =

3 7T B (5, o) B | a=2,-=
13 2
fogaR r= J16+9 =5. &y a;t—% I o= 2.

o g C, BT FHIBRI
(X-52+(y-22=5 = x2+y2—-10x—-4y +4=0.
8. The chord of contact of tangents drawn from a point on the circle x2 + y2 = a2 to the circle
x2 + y2 = b2 touches the circle x2 + y2 = ¢c2. Show that a, b, ¢ are in G.P.
gd x2+y2=a2® Uh fdg 9 g x2 + y2 = b2 W Hidl Tz W V@i &I Wi Sifan, g x2 + y2 = ¢2 3l
et el & | yeRfa #IY fF a, b, ¢ OITR S | B
Sol. S;=x2+y?=a?
S, = X2 +y2 = p?
S;=x2+y2=c?
equation of /, is ax cos 6 + ay sin 6 = b?

f\(g%p\;m 0,a5n0)

(£, is tangent to circle S,

c= | -b? |
Ja?cos?0 +a%sin?0
Hindi. S;=x?>+y?=2a?
S,=x2 +y2=c?
£, BT THDHRIT ax cos O + ay sin 0 = b2
¢y, 99 S, TRl @1 T |

= ca = b2 Hence a,b,c are in G.P.

P(a cos 0, a sin 0)

N

— 2 -
= c= |07 = ca=b2 3@ a,b,c TR I 4 7 |
Ja?cos? 0 +a?sin? 0
9. Find the locus of the middle points of chords of a given circle x2 + y2 = a2 which subtend a right angle at

the fixed point (p, q).
I X2 + y2 = a2 3 99 Siaell & "y el &1 fIguy o iy o f$ ve fa g (p, ) w
AHBTI IIRT BRaT 2 |
Ans. 2x2+2y2-2px-2qy+p?+0g2-a2=0
Sol. OA=a and AQ=QP=0R

0Q= a2 +p?

. AQ= \(p-a) +(q-B) = PQ
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Circle “_

Hindi.

10.

Ans.
Sol.

Hindi

11.

Sol.

v (0A)2 = (0Q)? + (AQ)?

a2=o?+ B2+ (p-a)?+(q-B)?

202 + 2B2 - 2po—2qB + p2+ g2 —a2=0.

Locus of the middle point Q (a, B)is 2x2+2y2 -2 px-2qy+p2+g2-a2=0
OA=a @ AQ=QP =QR

0Q= \o? +B?

. AQ= \(p-a) +(q-B) = PQ

~ (OA)2 = (0Q)? + (AQ)?

a?=oa?+ B2+ (p—o)+(q-P)?

202 + 232 - 2pa— 2gB + p2+ g2 —a2=0.

Siarell & 78 a5 Q (a, B) FT 95U 2x2+2y2 -2 px—-2qy+p2+q2—-a2=0.

Let a/2-bm2+2df+1=0,where a, b, d are fixed real numbers such that a + b = d?. If the line
/x + my + 1 = 0 touches a fixed circle then find the equation of circle
AT al 2—bm2+2dl + 1 =0 94f® a, b, d A¥=¥a arafds A€ s9 UaR ® f6 a+b = d? I} =@
Ix+my+1=0va FREd g0 &1 e A 8 A g BT FHDIO B —
X2+y2—-2dx+d?-b =0

ark—bm2+2/d+1=0 ...... 1)

and a+b=d2 .. 2

Put a =d2- b in equation (1), we get (¢d + 1)2 = b(/2 + m?)
(d+1
| | SR A (3)

V2 +m?
From (3) we can say that the line /x + my + 1 = 0 touches a fixed circle having centre at (d,0) and
radiuszﬁ
ark—bm2+2/d+1=0 ...... 1)

qer a+b=d2 .. 2
JNHIO (1) F a=d?—b 3@ W (/d + 1)2 = b(/2 + m2)
e 3)

V2 +m?
FHIHIOT (3) A &H B8 AHA & b ¥ Ix+my + 1 =0T&h [R=d ga &1 Wl =l & 9@ F= (d,0)
wa B Jb 2

The centre of the circle S = 0 lies on the line 2x — 2y + 9 =0 and S = 0 cuts orthogonally the circle x2 +
y2 = 4. Show that circle S = 0 passes through two fixed points and also find their co—ordinates.
FAS=0d d= 2x-2y+9=0 WR Re/d 8 N1 g0 S=0Td x2 + y2 = 4 P A=HIUI Pledl 2 |
sy % 9 S =031 fFa fagell @ Jorar & don S°a fdene W@ «1d S |
Ans. (-4,4); |- i 1

2 2

centre lies over the line 2x -2y +9=0

2h +9)

So let coordinate of centre be (h,
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Hindi.

12.

Sol.

Hindi

Let the radius of circle be 'r'. So equation of circle is (x — h)?2 +(y—L2+9j =r2

x2 +y2—2hx —y(2h + 9) + 2h?2 + 9h —r2 + %L =0

given circle cuts orthogonally to x2 + y2 =4
SO h2+9h+%—r2 0 or 2h2+9h—r2:—§
so equation of required circle can be written as x2 + y2 — 2hx —y (2h +9) +4 =0
(X*+y?-9y+4)+h(-2y-2x)=0
so this circle always passes through points of intersection of x2 +y2 -9y +4=0andx+y=0

so fixed points are (—4, 4) and [—% %j

P NG 2x— 2y + 9= 0 R Rerd 7| o1 Wa‘)r—c{$ﬁé?r'ras(h, 2h2+9j =

AT 9 DI 3591 r g | 99 BT FHIGR0 (x—h)2+(y—2h+9]2:r2
X2 +y2 —2hx —y(2h + 9) + 2h% + 9h — r2+%L =0 . ()

e 1 g1 x2 + y2 = 4 B A=V BIed ¢ |
31?[2h2+9h+%—r2—0 il 2h2+9h—r2:—% ............ (ii)

FHIBROT (i) BT ST () § BT W (X2 +y2—9y +4) +h (-2y — 2x) =0
3T I8 g Aad X2+ y2 -9y +4=0TA x +y =0 Ufreos 953l A JorRd 2 |

ara: fra fag (-4, 4)?[3'[(—5 —j =

Prove that the two circles which pass through the points (0, a) , (0, — a) and touch the straight line y = m
x + ¢ will cut orthogonaly if c2 = a2 (2 + m3).

fag ooy f& &1 9 ot 5 (0, @), (0, — @) | OIRd & TAT Tl @I y = mx + ¢ B W I g,
TRER TPV Yfess &-d 8 IfQ c2=a2 (2 + m?) & |

Let the equation of the circles be x2 + y2 + 2gx + 2fy +d =0 ... ()
these circles pass through (0, a) and (0, —a)

i a2+2fa+d o ... (ii)

and —2fa+d=0 ... (iii)

solving (ii) and (iii), we get f=0, d = — a?
put these value of f and d in (i), we get

x2+y2+2gx—a2=0 .. (iv)
-y =mx + ¢ touch these circles = | 29+ g°+a°
m? +1
= g?+(2cm)g+a?(l+m?)-c2=0 ... (v)

equation (v) is quadratic in 'g'
Let g, and g, are its two roots
0,9, =2a% (1 +m?) —c?
the two circles represented by (iv) are orthogonal

29,0, +0=-a?-a? = 9,0, = —a2 = a2(l+m?)—-c2=-a?2
c2=a2(2+m? Hence proved
HI5 I BT THBRO X2 +y2 + 2gx + 2fy +d =0-| ... (i)
I Jq (0, @) TAT (0, —a) A ToRd 2 |
. az+2fa+d=0 ... (i)
qer a2-2fa+d=0 ... (iii)
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13.

Sol.

Hindi

(i) T (i) BT TA FA W £=0,d = — a2 U<l Bl 2 |
fUd d& A9 B (i) § W W®

X2+y2+29x_a2:0 ...... (|V)

Cy=mx+c gl B B B =

= g2+ @2cm)g+a2(1+m?—-c2=0 ... (v)
B (v), g § e |
AT $9 &l o g, 701 g, B |
0,9, =a% (1 +m?) —c?
FHIHR (iv) §RT USRI SFI g =iy 8
29,9,t0=-a?-a?2 = 0,9, = —a? = a?(l+m?)-c2=-a?
c2=a?(2+m?

Consider points A (\/1_3, 0) and B (2J1_3, 0) lying on x-axis. These points are rotated in an-
anticlockwise direction about the origin through an angle of tan-! (%j . Let the new position of A and B

213
3

be A’ and B’ respectively. With A" as centre and radius

—‘;3 circle C, is drawn. Find radical axis of C, and C,.

T x-31en R Rerd fasg A(W13,0) T fasg B (24/13,0) %1 37 favgeil @1 a1 g & amer <fomgd
%Wﬁtan—l( jmﬁ’gﬂmm%|wﬁﬁAa B fagail @1 =0 RIfd A’ @ B &1l | A’ &1 &5 e

a circle C, is drawn and with B' as a

centre and radius

2\éﬁﬁwémwgaclmméams'aﬁ$aaaﬂ @wﬁwmw%czmw

21 C,d C, Pl Hellel B T—
Ans. 9x + 6y =65

0 =tan-! [Ej — tan 0 —- sin 0 - and cos 0 = .
3 3 Ji3 13
. = (OA cos 6, OA sin 9) = A'=(@3, 2
S|m|larly B’ = (OB cos 0, OB sin 6) = (6, 4)
Now it can be checked that circles C, and C, touch each other.
Let the point of contact be C.
c- (5 Ej
3
YA
B
o
)
5 A B
required radical axis is a line perpendicular to
A’B’ and passing through point C
10
- == — 5
y-3 (x=5)
0 =tan™! (Ej = tan 0 -2 sin 6 -2 and cos 0 = 3
3 3 J13 13
A’ = (OA cos 6, OA sin 0) = A'=(3,2)
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14.

Sol.

Hindi.

15.

3 WBR B’ = (OB cos 6, OB sin 6) = (6, 4)
39 I8 S BT o Fhell 8 b g1 C, 9 C, RER WY P ¢ |

A el fasg C B |
CE(S,E]
3
N
0

IIC eTlel T ¥l B ST f6 A'B' & e do C 9 oIl © |

10 3
-— =-> (x-5
y B 2( )

P(a, b) is a point in the first quadrant. If the two circles which pass through P and touch both the
co—ordinate axes cut at right angles, then find condition in a and b.
T gAY § TP fdg P(a, b) 21 X &1 991 Sl P I oRd & dAT QI &l Bl Wl B 8 dAq Uh
TR P TP Fred B, A—
Ans. a2-4ab+b%2=0
Equations of two circles touching both the axes are
x2+y?-2¢c,x-2c,y+c2=0 ... ()
X2 +y2-2Cx—2C,y+c,2=0 ... (i)
(i) & (i) are orthogonal also
2c,C, + 2¢,C, = €2+ C,2
or 6c, ¢, = (c; + C,)? ..(ii)
Now point P(a, b) lies over the circle
X2+y2—-2cx—2cy+c?2=0.

o) c2—2c(a+b)+az+b2=0

¢, & ¢, are roots of this equation
SO c,+c,=2(a+h) (1Y)
and c,c,=a’+b? (V)

from (i), (iv) & (v), we get
6(a2+ b2) = 4(a + b)2.
T 3l DI TR B dled &I gl D FHIDBRY]

x2+y?2—-2¢c,x—2c,y+c?2=0 .. 0)

X2 +y2-2Cx—-2C,y+c,2=0 ... (i)
(i) T (i) Taofg of 8

37T Pdo e e e

a1 6c, c, = (¢, *+ C,)? ...(iii)

319 fag P(a, b) I x2+y2—2cx —2cy +c2=0 TR Rera 2|
31 c2—2c(a+b)+az+b2=0
¢, T4 c, T9 AR & T & |
3 c,+c,=2(a+b) (%]
T c,c,=a+b? (V)
(iii), (iv) T (v) |
6(aZ+ b2) = 4(a + b)2.

Prove that the square of the tangent that can be drawn from any point on one circle to another circle is
equal to twice the product of perpendicular distance of the point from the radical axis of two circles and
distance between their centres.
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Sol.

Hindi.

16.

Sol.

g HIRT 5 vo g9 @ fFd g 9 TR 99 W G 9= arelt el Y@ &1 9, 41 g @) e
fag @ oA g AR S Bl b 7Y QW B A P §YH D SRR B
Let us choose the circles, as S, =x2+y?—a2=0 ... (8]
and S,=(x—-Db)2+y2-c2=0 ... (2)
Let P(a cos®, asin®) be any point on circle S,. The length of the tangent from P to circle S,, is given by
PT2 =S (a cosb, a sinB) = (acosb — b)? + (a sinB)? — c2 = a2 + b2 — c2 — 2ab cosH
The distance between the centres of S, and S,,isC,.C, =b
The radical axis of S, and S,, is 2bx—a?—b2+c2=0 [equation (1) — equation (2)]
The perpendicular distance of P from the radical axis, is
| 2b(acosB) —a? —b? +c? |
2b

PM =

Now, we have

a2 K2, A2
2.PM.C.C, = 2b. | 2abcos6 2'; b"+c | |a% + b? — ¢ — 2ab cos6| = PT? which proves the desired

result.
AT fb g S, =x2+y2—a2=0 ....... 1)
SR S,=(x—=b)?+y>—-c?>=0....... (2)
AT P(a cosh, asind) g1 S, IR Big fdg 21 PAS, = 0WR W Y& HI Tz PT2 = S,(a cosh, a sine)
= (acosb — b)? + (a sinB)? — c? = a? + b2 — ¢? — 2ab cos6
S, T S, b =il @ 7 g4 C,.C, =b®|
S, TN S, ®T Helle 2bx —a2—b2+¢c2=07% | [ (1) — FHBRoT (2)]
& B P 9§ o aq 93 ©
| 2b(acosB) —a® —b? +c? |
2b

PM =

o

g

aay
2. PM. C,C, = 2b, 128006 2"; b7+ | _ |22 + b2 — ¢? — 2ab coso| = PT? 5t s arfie aRom |

Find the equation of the circle which cuts each of the circles, x2+y2=4,x2+y2 - 6x -8y +10=0

& X2 +y?+2x — 4y — 2 = 0 at the extremities of a diameter. (Revision Planner)

I9 g BT FHIGROT A DIGTY S ol X2+ y2 =4, x2+y2 —6x — 8y + 10 = 0 3R X2 + y2 + 2x — 4y —
2 =0 S A b Afaq RRI W Prear &

Ans. X2+y2-4x-6y-4=0

X+ y+2gx+2fy +c=0

X'+ y'-6x-8y+10=0
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Hindi.

17.

Sol.

Hindi

Let required equation of circle is x2 + y? + 2gx + 2fy + ¢ =0

Now common chord of given circle with required circle are

Common chord 2gx + 2fy + (c + 4) = 0 it is also diameter of circle x? + y> = 4. Hence ¢ = —4

similarly with x2 + y2—6x -8y +10=0 =2x(g+3)+2y(f+4)-14=0
=6(g+3)+8(f+4)-14=0 =6g+8f+36=0
=3g+4f+18=0

With circle X2 +y? +2x -4y -2 =0 =>2XQ@-1)+2y(f+2)-2=0=>-2(g-1)+4(f+2)-2=0
=-290+4f+8=0=29-4f-8=0

after simplificationg=-2,f=-3,c=-4

Hence circle x2 +y?—4x -6y —-4=0

X)‘YI“O

X+ y'+2gx+2fy +c=0

x‘+y‘+2x-4y-20

AT g BT FHIBROT X2 +y2 + 2gx + 2fy + ¢ =0 B |

39 Ry Y g9 A Y g9 SwAfTe St 2gx + 2fy + (c+4) =0 B |

Y8 A X2+ Y2 =4 H] AN W B | c=—4

3 UPR X2 +y2—6x—8y+10=0 =>2X(@+3)+2y(f+4)-14=0=6(g+3)+8(f+4)-14=0
—6g+8f+36=0=3g+4f+18=0

g x2+y?2+2x—4y—-2=0 @ AT =>2x(@-1)+2y(f+2)-2=0=-2(g-1) +4(f+2)-2=0
=>-29+4f+8=0=29-4f-8=0

T G b 9§ g=-2,f=-3,c=—4

3 g x2+y2—4x—-6y—4=0.

Show that if one of the circle x> + y? + 2gx + ¢ = 0 and x? + y? + 2g,x + ¢ = 0 lies within the other,
then gg, and c are both positive.
UeRid PIFTY fb geii x2 +y2+ 2gx +c =0 TAT X2+ y2 + 2g,Xx +C =0 ¥ T gxI §R & 3r<x Ry &8I, af
g9, Ud ¢ S gD & |

V=0 - Jo? < |

- One circle lies within the other circle = C,C,<|r, —r,|= \/(g—gl)z <

squaring both sides, we get

~299,<-2 g’ ¢ \gi-c -2c = 99, >+ g? —c g2 -c .
= 99, —¢c> ,/gz—c «jgf—c D e (i)

= gg,—¢c>0 = g9, >c¢C
again squaring both sides of (i), we get
-2cgg; > —c (92 + 9,?) = c(g-g,)? >0 = ¢ > 0 and from (i), we can say that

g9, will also be >0

y TP g gAY g7 H Rerq 2|

= C,C,<|r =1, \/(g —g,)% < \/(92 —¢) _\/912 _c ‘

T Uell BT 9 dRA W

—29g,<-2 P -c JoP-c-2c =  gg>c+ & -c Joi-c.
= gg-c>yo?-c Jol-c . . (i)

= g9, —-c>0 = g9, >¢C
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18.

Ans.

Sol.

Hindi

19.

Sol.

U: () & Q1 UEl BT a9 B W
-2cgg; >-c (9% + 9,9 = c(@-9,)?* >0
= c>0d (i) ¥ & P8 AP 8 &

gg, ¥l gHS B |

Let ABCD is a rectangle. Incircle of AABD touches BD at E. Incircle of ACBD toches BD at F.

If AB = 8 units, and BC = 6 units, then find length of EF.

A ABCD U 3194 8 | AABD &1 3f=<ig<l: BD &I E TR T2 &_al & | ACBD &7 31<Ig<l BD &I F IR Wl
Xl 8 | IfS AB =8 AT BC = 6 09 EF &I =TS ST BHINY |

2

Let Ais (0,0),Bis (8,0), Cis (8,6) and D is (0,6) Then incircle of AABD is (2,2) and similarly incircle of
ACBD is (6,4)

Length of transverse common tangent is \j(ClCZ )2 —(r+r, )2 = J(6—2)2 +(4-2)°-(2+2)* =2 =FEF.

AT A (0,0), B (8,0), C (8,6) 3R D (0,6) @ 9 AABD &l <Igd &1 & (2,2) 3R ACBD &1 I<TdH=
(6,4) B

ot Swafrs et @1 & a=E B \/(CICZ)Z —(n+r,) = \/(6—2)2 +(4-2)2—(2+2)*> =2 = EF.

Let circles S1 and Sz of radii r1 and rz2 respectively (r1 > r2) touches each other externally. Circle S radii r
touches Si1 and Sz externally and also their direct common tangent. Prove that the triangle formed by
joining centre of S1, Szand S is obtuse angled triangle.

AT S1 3R S2 A 11 3R 12 (11> r2) 981 & 71 8 IS b AR Bl el W $ad & S22 S 91
AT DI AR SHANTSS TR 31 DI TRl HRA arell r 5591 &1 g S| 99 g DY 31 Sy, Sz
JM S Bl I AT F a1 Byt Afd@maor Hyst 2|

AP + PB = AB

= \/(r1+l‘)2 _(rl_r)z + \/(rz +r)2 _(rz —I")2 = \/(r1+r2)2 _(rl_r2)2
= 2, + 24, = 2nr, =+ rr2 + 2r Jrlrz SFR oo ()

b AL r,, 24r, \Jr, arein H.P.

1 1

- 4+ —
ARG
:>(2\/r_)2<\/a \/E:>4r<@:2 rr, >8r
= 2yrt,—-r>7w>0 . 2

Now 371§ (C1C2)2 — (C1C)?2 — (C2C)?
=112 + 122 4+ 2rir2 — r2 — r12 =2rr1 —r2 — r22 - 2rr2

=—2rr1— 2rr2 + 2rir2 — 212 = 4r 1frlr2 —2r?

=2r (2 rr, —r) = positive &FTH® = AC1CC: isobtuse angle triangle 31fd@ &ToT A 2l
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20.

Sol.

Sol.

21.

Sol.

Circles are drawn passing through the origin O to intersect the coordinate axes at point P and Q such
that m. OP + n. OQ is a constant. Show that the circles pass through a fixed point.

T g 9 JoRe arel g9 Wi 9 8 S e se $1 P SR Q @1 sHYeR ufesed #Rd § b
m, OP +n.0OQ 3R 8| a3igy fb g1 b Rer fdg A YoiRd 2|
Equation of a circle passing through the origin and having X and Y intercepts equal to a and b
respectively is

xX2+y?—ax—-hby=0 ... (1)
According to the given condition, we have
ma + nb = k (constant)

ie. p=2—Ma @)

Putting the above value of b in equation (1) , we have, x? + y? — ax —[k —ma} y=0
n

ie. {n(x? + y?) — ky} — a(nx — my) =0
which represents the equation of a family of circles passing through the intersection points of the circle

nx2+y?)—ky=0 ... 3
and the line
nx—my=0 ... 4)
. . . ) . . mk nk
Solving equation (3) and (4), gives the coordinates of the fixed point as . m
m°+n° m-+n

T BT FHBI Sl o fdwg | oiRal 8 A1 X 3R Y <Evs HH: a R b &
xXX+y?—ax—hby=0 ... (2)
fag v uftrery & rIgER I=
ma + nb = k (31=R)
_ k-ma

U b= —— L. 2)
n

Ww(l)ﬁbzmmﬂwﬁq?xuy?—ax—(k_nmaj y=0

A {n(x2 + y?) — ky} — a(nx — my) = 0

gl & e & FHHR0 B Fad Bl 8 Sl gl & ufaess gl | qoRar 2|
nx2+y?)—ky=0 ... 3)

GRS
nx—my=0 ... 4)

THET (3) TAT (4) F Rer famgelt & Fieras ( zmk — an 2) 3
m°+n° m°+n
A triangle has two of its sides along the axes, its third side touches the circle
X2 +y2—2ax - 2ay + a? = 0. Find the equation of the locus of the circumcentre of the triangle.
U Yl @1 a1 YOI el B AR © qAT A Yol g x2 +y2 - 2ax — 2ay + a2 = 0 P W Bl
21 B & e &1 fIgue sma #ifvg |

Ans. 2(x+y)—a=ﬂ

Let the circumcentre be P(h, k) by using property circumcentre of rightangle triangle is lie on
hypotenous

a+a_4
- Equation of ABis  —+ —1= qa=12h 2k |
2h 2k 1 j 1

4h?  4k?
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o A(2h, 0)

2
a(h+k)_ 2hk+a’ o 2hk
hk 2 hk

on solving +a

. locus of circumcentre P(h,k)is 2 (x +y) —a =2xy

Hindi. a1 f&% aRa&= P(h, k) & | 81 WM ® & @@ fBys &1 iRe< IHa $01 o 7ed g 8 2 |

a+a_4
-, AB &1 FHIGI = 12h % |
1.1
4h? K3
2
=t T T a(h+k) _ 2hk+a . 2(h+k)=2hk ‘3
hk 2 hk

-, aRe P(hk) BT feguer 2 (x+y) —a= 22|
a
22. Let S, be a circle passing through A(0, 1), B(-2, 2) and S, is a circle of radius \/1_0 units such that AB is
common chord of S, and S,. Find the equation of S..

S, 39 & S A0, 1), B(-2, 2) favgait & ToRdr ® den S, , 10 Bredn @1 b 97 39 yaR ® f AB,
S, 3R S, ® IWAMS SidT &, A S, BT FHBIN ST DT |
Ans. X2 +yP+2x—3y+2++J7 (x+2y-2)=0

Sol.  Equation of line AB is GT AB BT FHIGRT B

2-1 1 .

y—-2 =y (x+2) 2(x+2) = X+2y-2=0 ... ()

Equation of circle whose diagonally opposite points are A and B:
x=0(x+2)+(y-1)(y-2)=0

= X2+y?+2x—-3y+2=0 ... (ii)

Family of circles passing through the points of intersection of Egs. (i) and (ii)
X2+y2+2x—3y+2+Ax+2y—-2)=0

= X+ +2+A)x+ (2L -3)y+2-2A=0 ... (iii)

Equation (iii), represents a circle of radius J10 units

240\ ( 2n-3Y
= \/[— > j +(——2 ) —2+2x:E:(4+4k+kz)+(4k2+9—12k)+8k—8:40
= A= «/7
Hence, required circles are
x2+y2+2x—3y+2iﬁ(x+2y—2):0
There are two such circles possible.
Hindi: &1 AB &1 |HIGRU 2
2-1
-2-0
I BT FHIH s o & RR ATaIB R
x-0)(x+2)+(y-1)(y-2)=0
= X2+y?+2x-3y+2=0 ... (ii)
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23.

Sol.

FHIHRO (i) T (i) & vfoess a5l & oA a1l gai &1 e 8
X2+Yy2+2x—3y+2+Ax+2y-2)=0

- X2+ +Q2+A)X+ (2L -3)y+2-21=0 ... (iii)

FHRB (jii), V10 SIS 350 & 99 BT Fad e B

242\ [ 2-3)
- (_ j +(_Tj —2+20 = J10 = (4 + 4% + A2 + (402 + 9 — 12)) + 81— 8 = 40

2
= k:t\ﬁ
3 I g

X2+y2+2x =3y +2+ 7 (x+2y-2)=0
9 UBR B & |9IfId < B |

The curves whose equations are

S=ax?+2hxy + by? + 2gx + 2fy +c =0

S'=a'x?+2h'xy + b'y? + 2g'x + 2f'y+ ¢’ =0

intersect in four concyclic points then find relation in a, b, h, a’, b’, h'.

|HTHIT

S =ax?+ 2hxy + by? + 2gx + 2fy +c =0

S’ =a'x?+2h'xy +b'y? +2g'x + 2f'y+c' =0

¥ 7RI 9% WER IR FHasd fageil o) ufdees o=d &, @ a, b, h, &, b, h' 3§ a1 91d BT |

Ans, 2B _3a=V
h h’

Equation of any curve passing through the four points of intersection of S=0and S'=0is S + AS' = 0.

For this to be a circle, we must have coefficient of x? = coefficient of y? & coefficient of xy = 0.

S=0Td §'=09 IR Ufress Al & o+ dral fft ¥ a% &1 TS S+ AS' =039 IF B g

B @ oI x2 @1 Ul = y2 Bl Ul

qoAT Xy BT o7 = 0

= a+ia =b+Ab’
a-b=-1@a-b) ..(1)
and3iR2h+A2h'=0 = A= —% ..(2)

a-b a-b
hr

= from (1) andTd ()9 a-b= ‘% (@ —b’) or

/\
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24,

Sol.

Hindi.

25.

Sol.

A circle of constant radius ‘r’ passes through origin O and cuts the axes of coordinates in points P and
Q, then find the equation of the locus of the foot of perpendicular from O to PQ.

v FRed Brean r &1 ve g9 qa fag O 9 oRar & de el el @1 P Q R &real &, @ O ¥ PQ
WR STl T A UIE Bl gy g —

Ans. (X2 +y?)? (x2 +y2) = 4r?

Let the coordinates of P and Q are (a, 0) and (0, b) respectively

equation of PQisbx+ay—ab=0 ... 0]
az+b2=4r2 . (i)
OM 1 PQ
equationof OMisax—-by=0 ... (iii)
Let M(h, k)
..bh+ak-ab=0 ..... (iv) and ah-bk=0 ....... (V)
Y
Q
!
[¢] a_)p: X
On solving equations (iv) and (v), we get
_ h?+K? _ h?+k?
a= and b =

put a and b in (ii), we get

(h2 + k?)2 (h=2 + k=2) = 4r?

locus of M(h, k) is (X% + y?)? (x2 + y2) = 4r2

A Pa Q& fadsnd Haen (a, 0) T2 (0, b) B 1
PQ &1 FHIGRYT bx +ay —ab =0.......(J)

aZ+b2=4r2 ... (ii)
OM L PQ
- OM &1 |HIRT ax—by=0 .. (iii)
ArIfd M(h, K)
. bh+ak—ab=0 ...... (iv) SR ah—-bk=0 ...... (V)

(iv) @ (V) DI & HRA W
_ h?+K? _ h?+K?
= qAT b =
ad b (i) § @ W
(h2 + k?)2 (h=2 + k=2) = 4r2
2 M(h, k) @1 U1 (x2 + y2)2 (x2 + y~2) = 4r2 81T |

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

a aHTs B g YEETs & RR A Td B 1 b o=TE &1 3= fud Yargvs & RN A’ Td B’ 8, X-31&T g
Y-31e7 R fhaed 21 (T RRT X-318 R 9 )1 RiRT Y-31eT ). A, B, A’ Ud B' 9 ok dTdl 9 & s
1 faguer 9 I |

Ans. (2ax — 2by)? + (2bx — 2ay)? = (a2 — b?)?

Let ZOA'B’' = ¢ and ZOAB =6

= 9+¢:gandLOBA:¢

length of AB is ‘a’ and length of A'B’ is ‘b’
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Hindi

from the figure
Y 4

C(h,k)

B/
N

ol A A’

> X

A’ (b cos ¢, 0) and A(a cos 6, 0)

similarly B(0, a sin 0) and B’ (0, b sin ¢)
Let c(h, k) be the centre of circle 2h=acos 6 +bcos ¢
= g—e 2h=acos@+bsing .. 0
and 2k=asin 6 +bsin ¢ ¢ = g—e
2k=asinf+bcosb ... (ii)
on solving (i) and (ii), we get cos 6 = % and sin 0= 2:5 Egh

sin%0 + cos20 = 1
locus of C(h, k) is (2ax — 2by)? + (2bx — 2ay)2 = (a2 — b?)2
A 6 ZLOA'B' = ¢ @21 ZOAB =0

= 6+¢:gH?JITLOBA:¢

AB & TS a® dAT A'B' &1 =TS b g
EERS!

Y 4

B’

Q
ol A A

A’ (b cos ¢, 0) T A(a cos 6, 0)

3 ysR B(0, a sin ©) 921 B’ (0, b sin ¢)
AT f5 99 &1 B c(h, k) B |

: 2h=acos6+bcoso

T
o= 5—9
2h=acos®+bsin® ... 0]
SR 2k=asind+bsind ¢ = g—e
. 2k=asinfg+bcosd ... (i)
() 3 (i) P & FA W —ZZD_ESK and sine:—ZZ';_sgh

sin20 + cos20 = 1
C(h, k) @1 fd=gU (2ax — 2by)? + (2bx — 2ay)? = (a2 — b?)?
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