CIRCLE




Basic Geometry with Circle:




1. Equal chords subtends equal angles at the ce

and vice-versa.




2. Equal chords of a circle are equidistant frome

centre and vice — versa.




3. Angle subtended by an arc at the centre Is do

the angle subtended at any point on the remai

part of the circle.




4. Angles in the same segment of a circle are eq




5. The sumof the opposite angles of a cycli

guadrilateral is 180° and vice-versa.




6. If two chords of a circle intersect either inside
outside the circle, the rectangle contained by

parts one chord Is equal In area to the recta

contained by the parts of the other.




/. The greater of the two chords in a circle is nea

to the centre than lesser.




8. A chord drawn across the circular region divid

It into parts each of which is called a segment

the circle.




9. The tangents at the extremities of a chord o

circle are equal.




Definition of Circle

Circle I1s defined as a locus of a point ‘P’ whic
moves In X - y plane In such a way such that
distanci from the fixed point in the same¢ plane is

always constant.




Standard Form




Standard Form

(x—af+(y—bp="r




Standard Form

(x—ay+(y-b)*=r

a, b= centre




Standard Form

(x—ay+ (y—by=r
a, b= centre

r = radius




294 General Equation of the Circle




[@3General Equation of the Circle

X‘+ y*+2gx + 2fy + ¢ = 0.




[@3General Equation of the Circle

X‘+ y*+2gx + 2fy + ¢ = 0.

| |
Centre = (— o,—f ) i.e. (— —coefficient of x;— — coeflicient of y)

2 2




dGeneral Equation of the Circle

X‘+ y*+2gx + 2fy + ¢ = 0.

| |
Centre =(—g,—f)i.e. (— — coefficient of x;— — coefficient of y)

2 2

Radius E\/gz +1—c




Examples

Q.1 Find equation of circle whose radius is 3 a
centreis (-1, 2)




Q.2 Find equation of circle whose radius is 10 &
centre is (-5, -6)




298 Necessary and Sufficient
Condition for General Equation
of 2° to Represent a Circle




298 Necessary and Sufficient
Condition for General Equation
of 2° to Represent a Circle

axt + 2hxy + by + 2gx + 2fy + ¢ =0




98 Necessary and Sufficient
Condition for General Equation
of 2° to Represent a Circle

axt + 2hxy + by + 2gx + 2fy + ¢ =0

(a) Coefficient of ¥ = coefficient of y¥ (not
necessarily unity) and




98 Necessary and Sufficient
Condition for General Equation
of 2° to Represent a Circle

axt + 2hxy + by + 2gx + 2fy + ¢ =0

(a) Coefficient of ¥ = coefficient of y¥ (not
necessarily unity) and

(b) Coefficientof xy =0




Note

The general equation of circle

X% + y? + 2gx + 2fy + ¢ = 0 contains 3 independe
arbitrary constants g, f and ¢ which means that
unique circle passe througl 3 nor-collineai points.

Hence 3 points on a circle must be given
determine the unique equation of the circle.




Nature of Circle

X°+y2+2gx+2fy+c=0




Nature of Circle

X°+y‘+2gx+2fy+c=0
() Ifg2+f2—c>0

— Rea circle with finite radius




Nature of Circle

X°+y‘+2gx+2fy+c=0
i) Ifg*+f?—c>0

— Rea circle with finite radius
(i) Ifg?+f?—c=0

= Point circle




Nature of Circle

X°+y‘+2gx+2fy+c=0
i) Ifg*+f?—c>0
— Rea circle with finite radius
(i) Ifg?+f?—c=0
= Point circle
(i) Ifg?+f?2—c<0

= Imaginary circle




Examples

Q.1 Find the equation of the circle passin
through the points (3, 4), (-3, -4), (0, 5)




Q.2 Find the equation of the circle having lines
2Xx — 3y =5 and 3x — 4y = 7 as its diameter
Normal / longest chord and whose area is 11
Sd. units.




Q.3 Find the equation of the Circumcircle &f
formed by the lines
Xy+2x+2y+4=0;x+y+2=0




Q.4 Find centre and radius of the circle
2X°+ 2y —6Xx+ 8y —-5=0




Q.5 Find equation of circle concentric with
3x% + 3y* — 5x — 6y — 14 = 0 and perimeter o
Its semicircle is 36.




Q.6 Find equation of the circle which passe
through (2, 3) and centre on the x-axis, radi
being 5.




Q.7 Find the equation of the circle for whic
centre Is on the liney?2x and passing through
(-1, 2) and (3, -2).




Q.8 Find the equation of circle whose centre is
(4, 3) and touches the line 5x — 12y — 10 = 0.




S.L. Loney

Assignment - 1




Find the equation to the circle :
nose radius is 3 and whose centre is (-1, 2)
nose radius is 10 and whose centre is (-5, -

nose radius is a + b and whose centre is (a,
nose radius ya*-p»* and whose centre is (-a,

Q.1W
Q.2 W

Q.3 W
Q.4 W

Find the coordinate of the centre. anc the radii of the
circle whose equations are :

Q.5 ¥+y*—4x -8y =41

Q.6 3X+3y"—5x—-6y+4=0

Q.7 X +y?=k(x + k)

Q.8 X + y* = 2gx — 2fy

Q.9 /i+m: (¥+y)—2cx—2mey =0




Find the equations to the circles which pass thro
the points :

Q.10 (0, 0), (a, 0) and (O, b)
Q.11 (1, 2), (3, -4) and (5, -6)
Q.12 (1,1) (2,-1) and (3, 2)

Q.13(5,7),(8,1)anc (1, 3
Q.14 (a, b), (a,-b) and (a + b, a —Db)




98 Diametrical Form of Circle




208 Diametrical Form of Circle

X=x)X=%X)+({y-Yy)(y-Y,)=0




98 Diametrical Form of Circle

X=x)X=%X)+({y-Yy)(y-Y,)=0

Where (X, y,) & (X,, y,) are diametrica Opposits

ends




Example

Q.1 Find the equation of the circle of least rac
passing through the points (2,3), (3,1).




Q.2 Find equation of tangent to circle parallel
tangent x +y =5, centeris (1, 2).




Q.3 The abscissa of 2 points ‘A’and ‘B’ are the ro¢
of the equation %2x—3=0 and the ordinate a
the roots of the equatiorfy4y+1=0.

Find the equation of circle with ABs diameter.




Q.4 Find the equation of the circle which touches
thelinesx=0,y=0andx=4"7?




Q.5 Line y = mx + c cuts the curve’y= 4ax at A
and B. Find the equation of circle with ABs
diameter.




Q.6 Ifliney=x+ candy=8x intersectin A& B.
Circle with AB as diameter passes through (O,
findc ?




Q.7 Find locus of point of intersection of
X+2y+A(X—2y)=0and
XxX+y—-2)+A(Xx-2)=0
If these lines are always perpendicular to es
other.




INTERCEPT

Length of chord




Angle between Line & Circle

c0osO = P

| §




X-Intercept




X-Intercept

‘11—x2‘=2




X-Intercept

i) Ifg—c>0
= circle cuts the x-axis at 2 distinct points.




X-Intercept

(0 Ifgz—c: 0
— circle touches the x-axis




X-Intercept

(i) Ifg4<c
= circle lies completely above or belothie
X-axIS




Y-Intercept




Y-Intercept

‘}Tl — }rz‘zz

sz—c




Y-Intercept

(i) Iff“—c>0
—> circle cuts the y-axis at 2 distinct points




Y-Intercept

(i) Iff °=c
—> circle touches the y - axis




Y-Intercept

(i) Iff <c
= circle lies completely either on right or on
left of y — axis.




Examples

Q.1 Find the equation of the circle which touche
the +ve axis of y at a distance of 4 units fro
origin and cuts off an intercept of 6 unit fro
the positive axis.




Q.2 Find the equation of the circle which touche
the coordinate axes and whose radius =5




Q.3 Find the equation of a circle passing throug
origin cutting off intercept equals to unity o
the lines ¥ — x* = 0.




Q.4 Find the equation of the locus of the centre
a circle which touches the positive y-axis an
having intercept on x-axis equals th 2




Q.5 Find the equation of incircle and circumcircl
of the quadrilateral formed by the lines x = (
&y=0,x=16,y=16




Q.6 FindA if length of intercept by line
3x — 4y +A= 0 on the circle X+ y* = 25 is of
8 unit.




Q.7 Find the equation of circle whose centre IS
(5, 0) and touches the circlé x y* =4




Q.8 Two rods whose lengths are 2a & 2b mo
along the rectangular axes (one on X-axis a
other on Y-axis) in such a way that thel
extremities are always concyclic. Find th
equation of the locus of the centre of th
circle.




S.L. Loney

Assignment- 2




Q.1 Find the equation to the circle which pas
through the points (1, -2) and (4, -3) and wh
has Its centre on the straight lines 3x + 4y =

Find the equation to the circle passing thro
the point (0, a) and (b, h), and having its ce
on the axis of x.

ABCD is a square whose side Is a; taking
and AD as axes, prove that the equation to
circle circumscribing the square Is,

X2+ y?=a(x + V).




Q.4 Find the equation to the circle which pas
through the origin and cuts off intercepts eg
to 3 and 4 fronthe axes.

Q.5 Find the equation to the circle passing thro
the origin and the points (a, b) and (b, a).
the length: of the chords thai it cuts off from the
axes.

Q.6 Fine the equation to the circle which gt
through the origin and cuts off intercepts eg
to h and k fromthe positive parts of the axes.




Q.7 Find the equation to the circle, of radius
which passes through the two points on the
of X which are at a distance b frothe origin.

Find the equationto the circle which:

Q.8 Touches each axis at a distance 5 frome
origin.
Q.9 Touches each axis and is of radius a.

Q.10 Touches both axes and passes through the
(-2, -3).

Q.11 Touches the axis of x and passes throug
two points (1, -2) and (3, -4)




Q.12 Touches the axis of y at the origin and pa
through the point (b,c)

Q.13 Touches the axis of x at a distance 3 from
origin and intercepts a distance 6 on the axis of

Q.14 Points (1, 0) wand (2, O) are taken on the

of X, the axe: beinc rectangule. On the line
joining these points an equilateral triangle
escribed, its vertex being In the posit
uadrant. Find the equation to the cir
escribed on its sides as diameters.




Q.15 If y = mx be the equations of a chord of a c
whose radius is a, the origin of coording
being one extremity of the chord and the axis
X being a diameter of the circle, prove that
eqguation of a circle of which this chord is t
diameter Is,

(1 + mA)(x? + y?) -2a(x + my) =0

Q.16 Prove that the equation to the circle of w
the points (X, y,) and (x, y,) are the ends of
chord of a segment containing an anfles,
X=x) (X=x)+({-Yy){-V,)
+cod [(X—x,)(Y-V,)—(X=%X)(y—y)]=0




Q.17 Find the equations to the circles in which
line joining the points (a, b) and (b, -a) I
chord subtending an angle of 45° at any p
on its circumference.




Position of A Point w.r.t. A Circle

P(x;, y1)

X+y’+2gx+2fx+c=0




9 Position of A Point w.r.t.
A Circle

S, = Power of point




9 Position of A Point w.r.t.
A Circle

S, = Power of point

XT+yi+20x,+2fy,+¢>0




Position of A Point w.r.t.
A Circle

S, = Power of point

XT+yi+20x,+2fy,+¢>0

| S1 > 0 = Point exterior of a circle




Position of A Point w.r.t.
A Circle

S, = Power of point

XT+yi+20x,+2fy,+¢>0

| S1 > 0 = Point exterior of a circle

| S1 = 0= Point on circle




Position of A Point w.r.t.
A Circle

S, = Power of point

XT+yi+20x,+2fy,+¢>0

| S1 > 0 = Point exterior of a circle
| S1 = 0= Point on circle

| S1 < 0 = Point interior of circle




Greatest and least distance of ¢
point A (X, Y,)




Greatest and least distance of ¢
point A (X, Y,)

A(X, y,)

Maximum distance = | AC + r | and




Greatest and least distance of ¢
point A (X, Y,)

A(X, y,)

Maximum distance = | AC + r | and
Minimum distance = | AC —r |




Examples

Q.1 If the join of (x, y,) & (X,, y,) makes on
obtuse angle at (xy,) then prove that
(X3 _ Xl) (X3 _ X2) + (y3 _ yl) (y3 _ yz) <0




Q2 §=x’+y —4x+6y—-3=0
S,=x°+y’+4x-6y—-3=0
point (1,2) lies
(A) inside § =0 aninside 5= 0
(B) outside $S=0 an outside >=0
(C) inside $ =0 an outside >=0

(D) outside S, =0 arinside S, =0




Q.3 Find the minimumand maximumdistance
between two points one lying on the circle
X% + y* = 144 and other lying on
(Xx— 15+ (y—20Y =1




Q.4 Find minimum and maximum distance
between any point on circle’x y* = 25 &
point (6, 8)




Line and A Circle

LetL=0Dbealineand S =0 be acircle. If ‘r'Is the
radius of the circle and ‘p’ Is the length o
perpendicular fronthe centre on the line, then




Line and A Circle

LetL=0Dbealineand S =0 be acircle. If ‘r'Is the
radius of the circle and ‘p’ Is the length o
perpendicular fronthe centre on the line, then

P
Tangent
Secant

Diameter




Line and A Circle

() Ifp>r
= line Is neither secant nor tangent ; pass
outside the circle




Line and A Circle

() Ifp>r
= line Is neither secant nor tangent ; pass
outside the circle

() Ifp=r = lineis tangent to the circle.




Line and A Circle

() Ifp>r
= line Is neither secant nor tangent ; pass
outside the circle
() Ifp=r = lineis tangent to the circle.

(i) If p<r=lineis asecar.




Line and A Circle

() Ifp>r
= line Is neither secant nor tangent ; pass
outside the circle
() Ifp=r = lineis tangent to the circle.
(i) If p<r=lineis asecar.
(iv) Ifp=0 = lineis a diameter.




|l Method

Solve the line with the circle and if
() D>0 = line Is a Secant




|l Method

Solve the line with the circle and if
() D>0 = line Is a Secant
() D=0 = line is a Tangent




|l Method

Solve the line with the circle and if

() D>0 = line Is a Secant

() D=0 = line is a Tangent

(i) D<O = line passes outside the circle.




Examples

Q.1 For what value of ‘m’the line 3 x —my + 6 = |
is tangent to the circle®¢ y*—4x + 6y —3 =0




Q.2 Findk if line 3x + 4y = k touches the circle
X‘+y*—10x =0




Q.3 Find the equation of T = 0 to circle x y* = 4
and parallel to line x + 2y +3=0




Q.4 Find radius of circle whose tangents are
6Xx+8y+26=0
3Xx+4y—-17=0




Note

()  Number of tangents fromexternal point to
circle 1s 2




Note

Number of tangents fromexternal point to
circleis 2

Number of tangents fromnterior point to
circleis O




Note

Number of tangents fromexternal point to
circleis 2
Number of tangents fromnterior point to
circleis O

If pointis on periphen the numbe of tangen
IS 1




9§ Parametric Equation of
A Circle




9§ Parametric Equation of
A Circle

X=x t+trcodandy=y+rsip




9§ Parametric Equation of
A Circle

X=x t+trcodandy=y+rsip

X, Y, — fixed centre




9§ Parametric Equation of
A Circle

X=x t+trcodandy=y+rsip

X, Y, — fixed centre

r — fixed radius and I [O, 2r) Is a parameter.




Note

If 6 1s eliminated we get Cartesian foroh a circle
e, (x—x)+(y—-y) =r




Example

Q.1 ¥ + y> — 6x + 4y — 3 = 0. convert into
parametric form




Q.2 If x*+ y*—2x — 4y — 4 = 0 find max/min
value of 3x + 4y




Q.3 Find circumcentre ofAABC, where co-
ordinates of

A= 2+4r:1)s£.,,3+si11E
3 3

B =(2+cosm,3+sinm)

C E(2+cos4—ﬂ:.J 3+si114—nJ
3 3




Q.4 IfA(cod,,sinv,); B (cod ., sim.);
C (co9),, sind ,) are the vertices of thAABC
then. Find




Q.4 IfA(cod,,sinv,); B (cod ., sim.);
C (co9),, sind ,) are the vertices of thAABC
then. Find
() centroid of AABC




Q.4 IfA(cod,,sinv,); B (cod ., sim.);
C (co9),, sind ,) are the vertices of thAABC
then. Find
(i) circumcentre ofAABC




Q.4 IfA(cod,,sinv,); B (cod ., sim.);
C (co9),, sind ,) are the vertices of thAABC
then. Find
() orthocentre ofAABC







Tangent Is the limiting case of the secant as {
point B— A







Normal

Normal Is a line perpendicular to the tange
passing through the point of tangency. In case
circle normal always passes through centre.




Equation of the tangent
drawn to the circle In the
various forms




Cartesian Form

Tangent drawn to the circle

X*+y*+2gx + 2fy + c = 0 atits point (x y,) is

XX, Yy, + 9(x+x,) + f(y+y,) +c=0




Cartesian Form

If circle is x° + y? = & then equation of tangent is

XX, +yy, =&




Example

Q. If equation of circle is &+ y* = 25
Find equation of tangent at (3, 4)




Parametric form




Parametric form

X, =rcost

y, =1sino




Parametric form

X, =rcost

y, =1sino

Equation of tangentisx cO+y siro =r




Slope form




Slope form




Slope form

X2+ \2 = &

Equatior of thetangenis y=mx ay1+m?




Note

For a unique value of m there will be 2 tange
which are parallel to each other




Point of Tangenc)




Method - |

Step 1 : Write equation of normal{to T = 0 &
passing through ( -g, -f )}




Method - |

Step 1 : Write equation of normal{to T = 0 &
passing through ( -g, -f )}

Step 2 : Intersection of N =0, T = 0 Is coordina
of thail point.




Method - I




Example

Q.1 Find point of tangency If equation of tange
3x + 4y =50 to circle X+ y*—6x -8y =0




Q.2 Find the equations of the tangents to the cir
X%+ y? — 2x — 4y — 4 = 0 which are

() perpendiculartotheline3x—-4y+7=0




Q.2 Find the equations of the tangents to the cir
X%+ y? — 2x — 4y — 4 = 0 which are

(i) paralleltotheline 3x-4y+7=0




Q.3 Find the equation of the tangent to the circle
X% + y* = 4 drawn fromthe point (2, 3).




Q.4 Find the equation of the tangent drawn to the
circle ¥ + y* — 6x + 4y — 3 = 0 fromthe
point (7, 4) lying outside the circle. Also find
the point of contact.




Q.5 Find shortest distance between line
3x + 4y = 25 and circle X+ y*— 6x + 8y = 0




Q.6 If equation of tangent line on circle x y? = 1°
ISy = X +4/2 then Find point of contact.




Q.7 Tangent is drawn frorthe point P (4, 0) to the
circle ¥ + y° = 8 touches it at the point A in the
15' quadrant. Find the coordinates of anot
point B on the circle such that AB 4.




Note

Point of intersection of the tangent drawn to t
circle ¥ + y* = & at the point Pq) and Q @) is




Note

Point of intersection of the tangent drawn to t
circle ¥ + y* = & at the point Pq) and Q @) is

P() = (acos, asim)

Q(B) = (aco, asinp)




Note

Point of intersection of the tangent drawn to t
circle ¥ + y* = & at the point Pq) and Q @) is

P() = (acos, asim)

Q(B) = (aco, asinp)

g+ .
l} AR

h= pr—”

CoS
2




Example

Q. Find the locus of the point of intersection of
pair of tangents drawn to a circle

x“+y* =& at P @) and Q (), where ¢t-p|=120°.




Note

Equation of a chord line joining two pointsandf
on thex? +y? = a’is




Note

Equation of a chord line joining two pointsandf
on thex? +y? = a’is

a+f .o+ f a—ff

X COS -y s
2 2 2




Example

Q.1 In aAABC the equation of line B&x -y =0,
O =(2,3), H(5,8). FInd equation of circumcirc




Length of Tangent &
Power of a point.




Length of Tangent &
Power of a point.

“Length of the tangent froman external poingx., v, )
to a given circle”

S=x*+ Yy + 2gx+ 2fy+ c=0




Length of Tangent &
Power of a point.

“Length of the tangent froman external poingx., v, )
to a given circle”

S=x*+ Yy + 2gx+ 2fy+ c=0




Example

Q. Find length of tangent fron6,8) to circle
X+ y*=25




2@f 5 Important Deduction




5 Important Deduction

() Area of Quad PAOB=rL




5 Important Deduction

. L’
(i) Area of APAB = rzr N




5 Important Deduction

(i) Length of chord of contact
2rL

AB =
\/ r°+1°







5 Important Deduction

(v) Equation of the circle circumscribing the
APAB. (x-X)) (X+g) +(y-y) (y+1) =0




Example

Q.1 Tangents PA& PB are drawn fromP(4,3) to
circle x+y° = & Find




Example

Q.1 Tangents PA& PB are drawn fromP(4,3) to
circle x+y° = & Find

(a) PA




Example

Q.1 Tangents PA& PB are drawn fromP(4,3) to
circle x+y° = & Find

(b) area of quadrilateral PAOB




Example

Q.1 Tangents PA& PB are drawn fromP(4,3) to
circle x+y° = & Find

(c) AB




Example

Q.1 Tangents PA& PB are drawn fromP(4,3) to
circle x+y° = & Find

(d) areaAPAB




Example

Q.1 Tangents PA& PB are drawn fromP(4,3) to
circle x+y° = & Find

(e) JAPB




Example

Q.1 Tangents PA& PB are drawn fromP(4,3) to
circle x+y° = & Find

(f) equation of circumcircle oAPAB




Q.2 Find the length of the Tangent froamy point
on the circle x+y* = 25 to the circle x+y* = 16




Q.3 Find the range of ‘p’ for which the power of
point P(2,5) Is negative w.r.t. a circle
X%+ y* —8x — 12y + p = 0 and the circle neithe
touches nor intersects the coordinates axis.




Q.4 Find the locus of a point the tangents fro
which to the circles 4%+ 4y* — 9 = 0 and
Ox*+ 9y* — 16 = 0 are in the ratio 3 : 4.




Director Circle




Director Circle

Locus of intersection of two mutually perpendicul:
tangents




Director Circle

(x—0)*+ (y-B)*=2r




Examples

Find the range of ‘a’ such that the angl# °
between the pair of tangents drawn frdhe
point (a, 0) to the circle %+ y* = 4 satisfies

L

E<9<ﬂ




Chord in Terms of
Mid Point




Chord in Terms of
Mid Point

T=95




Examples

Q.1 Find mid point of the chord 2x -5y + 18 =0 C
the circle ¥ + y*— 6x + 2y —54 =0




Q.2 Locus of the middle point of the chords of t
circles ¥ + y* + 2gx + 2fy + ¢ = 0 which
passes through a fixed point (a, b) lyin
outside the circle.




Q.3 Find the equation to the locus of the midd
point of the chord of the circle
x> + y* + 2gx + 2fy + ¢ = 0 which subtends
right angle at a given point (a, b)




Q.4 Tangents are drawn to a unit circle with cent
at origin fromevery point on the line 2x +y = 4,
prove that




Q.4 Tangents are drawn to a unit circle with cent
at origin fromevery point on the line 2x +y = 4,
prove that
() chord of contact passes through a fixe

point




Q.4 Tangents are drawn to a unit circle with cent
at origin fromevery point on the line 2x +y = 4,
prove that
(1) equation to the locus of the middle point ©

chord of contact.




Q.5 Chord of contact of the tangent drawn franm
point on the circle K+ y* = & to the circle
X% + y? = b touches the circle
X%+ y* = c*. Prove that a, b, c are in G.P.




Q.6 If the chord of contact of tangents drawn frén
to the circle X + y* = & subtends a right angle
at the centre, find the locus of P.




Pair of Tangents




Pair of Tangents

— T2
SS =T




Pair of Tangents

SS =T
where SEx*+y?—& ; S, =x; +y; —a’.




Examples

Q.1 Showthat the equation to the pair of tangen
drawn fromthe origin to the circle

X°+y2+2gx +2fy +c=0is
(gx +fy)? = c(x* + y?)




Q.2 Tangents are drawn to the circlé kX y* = &
from two points on the axis of X, equidista
from the point ¢, 0). Showthat the locus of
their intersection isy? = & (o — X)




Family of Circles




Type -1

Equation of the family of circles which passes
through the points of intersection of two circles
S, =0and $=01s

S, +AS,=0 ' AZE-1




Examples

Q.1 Find the equation of a circle which pass
through the point of intersection of
S, = Oand§ 0

S—x +y —4x+06y—3=0
S—x +y°+4x -6y —12=0

(|) Which passes through (0,0)




Examples

Q.1 Find the equation of a circle which pass
through the point of intersection of
S, = Oand§ 0

S—x +y —4x+06y—3=0
S—x +y°+4x -6y —12=0

(||) Centre lies on x-axis
or centre lies on y-axis




Type - 2

Equation of the family of circles passes throug
the point of intersection of a circles S = 0 and &
ineL=0Isgivenby SAL=0




Modifying Type - 1 Using Type - 2

S,+A(S,—S)=0




Examples

Q.1 Find the equation of a circle drawn on t
chord x cosu + y sina = p of the circle
X%+ y* = & as its diameter.




Q.2 Showthat the equation
X* + y* — 2x + Ay — 8 = 0 represents fo
different values ofA, a systemof circles
passing through two fixed points A and B o
the X-axis, and also find the equation of th
circle of the systenthe tangent to which at

anc B mee onthelinex+2y+5=0




Q.3 Find the equation of a circle which pass
through the point of contact of the tangen
drawn fromthe origin to the circle
X+ y>—11x+ 13y +17=0




Type - 3

Equation of the family of circles passes throug
two given points A(x, y,) & B(x ., y,)




Equation of Circle Passing

Through (x,, y,), (X, ¥,)
In Diametrical Form

S+AL=0




Equation of Circle Passing

Through (x,, y,), (X, ¥,)
In Diametrical Form

S+AL=0
S=(X-X,) (X-X,) + (y-y,) (y-y,) =0




Equation of Circle Passing

Through (x,, y,), (X, ¥,)
In Diametrical Form

S+AL=0

S=(X-X) (X-x,) + (y-y,) (y-y,) =0
| = line In 2 point form




Example

Q. Find equation of circumcircle oA whose
vertices are (1,0), (2,0), (3,1)




Type — 4 (Point Circle)




Type — 4 (Point Circle)

Equation of family of circles touching a line at

fixed point (x, y,) IS




Type — 4 (Point Circle)

Equation of family of circles touching a line at
fixed point (x, y,) IS
(X-x)*+ (y-y)>’+AL=0




Examples

Q.1 Find the equation of a circle which touches t
line 2x - y = 4 at the point (1, -2) and pass
through (3,4)




Q.2 Find the equation of the circle which pass
through the point (-1, 2) & touches the circl
X%+ y* — 8x + 6y = 0 at origin.




Q.3 Find equation of circle to when line
4x + 3y = 10 Is a common tangent at (1,2) a
radius of each circle Is 5.







Type -5

Equation of a circle passing through points
intersection of linesl,, |, [, = 0 / equation of
circumcircle of AABC where equation of sides a

given




Type -5

Equation of a circle passing through points
intersection of linesl,, |, [, = 0 / equation of
circumcircle of AABC where equation of sides a

given

L+ + ) =0




Note

To find A & p coefficient of ¥ = coefficient of ¥ &
coefficient of xy =0







Type - 6

Equation of a circle circumscribing a quadrilate
whose sides in order are represented by the line
,.=0;1,=0:1,,=0;l,=0Is given by

21 ] 31 ] 41




Type - 6

Equation of a circle circumscribing a quadrilate
whose sides in order are represented by the line
,=0;1,=0;1,=0:l,=01Is given by

L, +ALI,=0




Note

To find A coefficient of ¥ = coefficient of ¥ &
coefficient of xy =0




Common Tangents




Common Tangents

(1) Direct Common Tangent (DCT)
(External Common Tangent)




Common Tangents

(1) Direct Common Tangent (DCT)
(External Common Tangent)

(2) Transverse Common Tangent (TCT)
(Interna Commor Tangent




Direct Common Tangent

The centres of both the circles lie on the same s
of the tangent line.




Transverse Common Tangent

The centres of both the circles lie on the opposi
side of the tangent line.




Length of DCT/TCT




Length of DCT/TCT

2
L'f-xt — \/dz_ (rl_ 1’2)




Length of DCT/TCT

2
L'f-xt — \/dz_ (rl_ 1’2)

Ly = \/dz - (rl T )2




Equation of DCT/TCT




Position of Circles

(And Number of Common Tangents




(1) If2circles are separated, then d >+,




(1) If2circles are separated, then d >+,
2D.C.T.

4 common tangen<
2 T.C.T.




(2) It 2circles touch externally thend = +r,




(2) It 2circles touch externally thend = +r,
2D.C.T.

3 common tanger<
1T.C.T.




(3) It 2circles touches internally thend = |-rr, |




(3) It 2circles touches internally thend = |-rr, |

one common tangent (1 D.C.T.)




(4) If 2 circles intersect each other then
|r,—r |<d<r-r,




(4) If 2 circles intersect each other then
|r,—r |<d<r-r,
2 common tangent (2 D.C.T.)




(5) Ifd<]|r -r, |notangent




Example

Q.1 Find the range of ‘r’ so that the circles :
(X —1F+ (y—3¥=r*and

(x—4Y+(y-1F=9
Intersects at 2 distinct points




Q.2 Find common tangent to the circles
x*+y*=1and (x-1j+(y-3) =4




Q.3 Find the equation of the circles to which t
line 4x + 3y = 10 Is a common tangent at (1,
and radius of each of the circle is 5.




Radical Axis




Radical Axis

Radical axis of 2 circles Is the locus of a pol
whose powers w.r.t. the two circles are equal.




Radical Axis

The equation of radical axis of two circles S O
and S = 0 Is given by




Radical Axis

The equation of radical axis of two circles S O
and S = 0 Is given by
S—-5=0




Note that

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




Note that

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

(b) If two circles touch each other then the radic
axis Is the commor tangen of the two circles
at the common point of contact.




(&)

(b)

Note that

If two circles intersect, then the radical axis
the common chord of the two circles.

If two circles touch each other then the radic
axis Is the commor tangen of the two circles
at the common point of contact.

Radical axis Is always perpendicular to t
line joining the centres of the two circles.



Note that

(d) Radical axis need not always pass through
mid point of the line joining the centres of t
two circles.




Note that

(d) Radical axis need not always pass through
mid point of the line joining the centres of t
two circles.

Radica axis bisectt a commor tangen
between the two circles.




Note that

(d) Radical axis need not always pass through
mid point of the line joining the centres of t
two circles.

Radica axis bisectt a commor tangen
between the two circles.

If one circle Is contained Iin another circl
when radical axis passes outside to both
circles.




Examples

Q.1 Show that the equation of a straight lin
meeting the circle %+ y* = & in 2 points at
equal distance ‘d’ fronthe point (X, y.) on its
circumference Is

(12

XX, +yy,—a’ + —=0
Y ;




Q.2 Prove that the circle%xy?+2gx+2fy+c = O
will bisect the circumference of the circle
X°+y*+2gx+2fy+c =0
if 29" (- g) + 2f (F-f)=c-C.




Q.3 Tangent are drawn to the circlé«y? = 12 at
the points where it is met by the circle
X‘+y*—5x+3y—-2=0.

Find the point of intersection of the tangents




Q.4 Find the equation of a circle which bisects t
circumferences of the circles
X°+y?=1,x¥ +y*+2x =3 and
X°+y+ 2y = 3.




Q.5 Find the locus of the centre of circles whi
bisect the circumference of the circles
X°+y*=4and ¥+y*—2x+6y+1=0.




Q.6 Find the equation of the circle which bisec
the circumference of the circle
X%+ y*+ 2y — 3 = 0 and touches the line
X —Yy =0 at origin.




Radical Centre

Point of intersection of the radical axis of 3 circle
taken 2 at a time Is called tHeadical Centre




Note

Radical axis taken 2 at a time will be concurred &




Note

Radical axis taken 2 at a time will be concurred &
point.

Radical centre of three circles described on side!
a A as diamete Is orthocente of the A




Coaxial System of Circles

Definition : A systemof circles, every 2 of which
have the same radical axis, Is called Coaxial sys
of circles.




Example

Q.1 Find the equation of the circle passes thro
(1,1) belonging to the systenof coaxial
circles which touches?« y* = 8 at (2, 2)




Q.2 Froma point P tangents drawn to the circl
X°+y°+Xx—-—3=0:3%+3y-5x+3y=0
and 4X + 4y* + 8x + 7y + 9 = 0 are of equal
length. Find the equation of the circle pass

through P and which touches the line x+y =
at (6, -1)




Orthogonality of
Two Circles




Orthogonality of
Two Circles

Two curves are said to be orthogonal if ang
between thenms 90° at point of Intersection




Angle Between Two Curve




Note

Line Is tangent to itself




Condltlon for Orthogonality
- of 2 Circles

29,9,+20T,=¢ +¢,




Examples

Q.1 Thecirclex+y*+2x+4y+1=0&Ilinex=0
y = 0 Orthogonally. Find the equation of circle




Q.2 Prove that locus of the centre of a variab
circle X+ y*+ 2gx + 2fy + ¢ = 0 which cuts
the 2 given circles %+ y“+ 2gx + 2fy = 0
cule X + y_2 +2gx + 2fy + ¢ = 0 orthogonally
IS the radical axis of 2 given circles.




Q.3 If the C|rcles § X2+ Yy +2X+2ky + 6 =0
and S : X? + y* + 2kx + k = O intersects
orthogonally then find k.




S.L. Loney

Assignment— 3




Write down the equation of the tangent to the circl
Q.1 ¥ + y*—3x + 10y = 15 at the point (4, 11)

. 11
Q.2 4¥ + 4y* — 10x + 24y = 117 at the oo{— 4"_5J

Find the equations to the tangents to the circle

Q.3 x° + y? = 4 which are paralle to the line

X+2y+3=0

Q.4 ¥ + y* + 2gx + 2fy + ¢ = 0 which are parallel t

thelinesx+2y-6=0




Q.5 Prove that the straight line y = xJ/2¢ touchg
the circle ¥ + y* = ¢ and find its point of
contact.

Q.6 Find the condition that the straight line cx — [
+ b* = 0 may touct the circle x* + y* = ax + by
and find the point of correct.

Q.7 Find whether the straight line x +y = V2

touches the circle®# y*—2x -2y + 1 =0




Q.8 Find the condition that the straight line
3x + 4y = k may touch the circle»s y* = 10x.
Q.9 Find the value of p so that the straight line,
Xxcosa+ysina—-p=0

may toucl the circle

X%+ y% — 2ax co — 2by sina — & sifa =0

Q.10 Find the condition that the straight line

Ax + By + C = 0 may touch the circle

(x—ay+(y—by=c




Q.11 Find the equation to the tangent to the circle

X% + y* = & which,

(1) Is parallel to the straight line y = mx +c,
(1) Is perpendicular to the straight line
y=mx+c
() passes through the point (b, 0),
and (iv) makes with the axes a triangle whose a

is &.




Q.12 Find the length of the chord joining the poin

In which the straight line,

X Y
__|_“_=l
R

Meets the circle, X+ y* =12

Q.13 Find the equatiol to the circles which pas
through the origin and cut off equal chords

fromthe straight linesy =x and y = -x.




Q.14 Find the equation of the straight lines joini
the origin to the points in which the straig

line y = mx + c cuts the circle,

X%+ y% = 2ax + 2by

Hence find the conditior thal thest points
may be subtend a right angle at the origin.
Find also the condition that the straight lin

may touch the circle.




Find the equation to the circle which :
Q.15 Has its centre at the point (3, 4) and touc
the straight line, 5x + 12y =1

Q.16 Touches the axes of coordinates and also

line 5+%=1the centre beinc in the positive
a

guadrant.

Q.17 Has its centre at the point (1, -3) and touc
the straight line, 2x -y —-4=0




Q.18 Find the general equation of a circle referr
to two perpendicular tangents as axes.

Q.19 Find the equation to a circle of radius r whic
touches the axis of y at a point distant h fro
the origin, the centre of the circle beinc in the

nositive quadrant.

Prove also that the equation to the oth

tangent which passes through the origin is,
(r*—h)x + 2rhy = 0




Q.20 Find the equation to the circle whose centre

at the point @, B) and which passes throug

the origin, and prove that the equation of t

tangent at the origin isca+ By =0

Q.21 A circle passe throug! the points
(-1, 1), (0, 6) and (5, 5). Find the

circle the tangents at which are

noints on th

narallel to t

straight line joining the origin to its centre.




