CIRCLES

SYNOPSIS

If a point moves such that its distance from the fixed

point ¢ is always a constant r then the locus of that
point is called a circle. Here cis the centre and the
constant distance r is the radius of the circle.

Diameter : The locus of mid points system of parallel

chords of a curve is called as a diameter of that

curve

Some important aspects of a circle :

¢ Angle in a semi circle is a right angle.

* The angle made by a chord of a circle at the
centre of the circle is double to the angle made
by the chord at any point of the circle.

¢ Any three points on the circle are non - collinear

¢ Through three non - collinear points only one circle
passes through them.

¢ The line joining mid point of a chord and centre of
the circle is perpendicualr to the chord.

¢ Perpendicular bisector of a chord of a circle passes
through the centre of the circle.

¢ Two tangents can be drawn from an external point
of the circle.

¢ Only one tangent can be drawn at a given point on
the circle.

¢ No real tangent can be drawn from an internal
point of a circle.

¢ Alineis tangent to a circle then the length of the
perpendicular from centre on to that line is radius.

¢ If a quadrilateral is inscribed in a circle, then the
opposite angles are supplementary.

¢ The chord of a circle with maximum length is
diamater.

¢ Circles with same centre are called as concentric
circles.

If (x,,y,) is the centre and °r’ is the radius of a circle
then the equation of that circle is (x - x,)* + (y-y,)?
=r2

If (0,0) is the centre and ‘r’ is the radius of a circle
then the equation of that circle is x2 + y?> =r?
Ifa=b;h=0andg?+f2-ac > 0then the equation
ax? + 2h xy + by? + 2gx + 2fy + ¢ = 0 represents a
circle.

If g2+ f2 - ¢ > 0 then the equation x? + y2 + 2gx +
2fy + ¢ = 0 represents a circle. Its centre is ( -g, -f)

and radiusis /g’ + f* —¢

The equation of the circle passing through origin and
making intercepts a and b on x-and y - axes

respectively is x2+y2—ax—by=0 . The circle
passing through (0, 0), (a, 0), (0, b) is
X +y —ax—by=0.

The equation of the circle passing through origin the

points of intersection of the line ax + by + ¢ = 0 with
co-ordinate axes is

ab(x2 +y2)+c(bx+ay) =0.
The equation of the circle with (xl, yl)and

(xz,yz) as extrimities of a diameter is
(x—xl)(x—x2)+(y—y1)(y—y2):0 Or

X +y2 —(x1 +)c2))c—(y1 +y2)y+()clx2 +y1y2) =0.

If the circle x2 + y2 + 2gx + 2fy + ¢ = 0 intersects the

X - axis in 2 points A and B thenAB = 2,/g”* —¢

If the circle x2 + y2 + 2gx + 2fy + ¢ = 0 intersects the

y- axis in 2 points C and D then CD = 2.,/ f* —¢ .

If the circle x? + y? + 2gx + 2fy + ¢ = 0 touches the
x-axis then g2 = c. If this circle touches the y - axis
then f2 =c. If the above circle touches both the
coordinate axes then g2 =2 = c.

If the radius of a circle is zero then that circle is
called a point circle.

Equation of the point (x,, y,) is (x-x,)* + (y-y,)* = 0.

Let C be the centre of a circle. If the circle touches
the x-axis the C_=radius. If the circle touches the
y- axis the C_= radius.

Let C be the centre and r be the radius of a
circle. Let CM be the perpendicular from C to
the line AB.

If CM < r then the line AB intersects the circle.
If CM = r then the line AB touches the circle.
if CM > r then the line AB neither intersects nor
touches the circle.

If the centres of two circles are same then those
two circles are called concentric circles.

X2+ y2+2gx+ 2fy+c=0 and x? + y2 + 2gx +
2fy + d =0 are concentric circles.

If s = x2 +y? + 2gx + 2fy + ¢ = 0 is the equation
of a circle and P(x,, y,), Q ( x,, y,) are 2 points
then

S, = XX, tyy,+g(x+x )+f(y+y)+c
Sz Esz-'-yyz-l-g(X-l-xz)-l-f(y-l-yz)-'-C
S =X XY, Y, H g (X, +x,)+f(y, +y,)+C

S, =X2+y?+2g9x +2fy +c

Let Cbe the centre and r be the radius of a circle.

If P isapoint then CP? -r2 is called the power of
the point P with respect to the circle.

The power of the point P (x, , y, ) with respect to the

SR. MATHEMATICS

261

CIRCLES




circle s= x?+y?+2gx+2fy+c=01is s If s on thecircle is (@) = (x,+rcosg, y,+rsing ).
<0 then P lies inside the circle. S, >0 then P where @ is the parametric angle of the point.
lies out side of the circle . S, =0 then point P lie || ® X=rcos@, y=rsin@ = x2+y? =r> Any point
on the circle. onthiscircle is ( @ )=(rcos@, rsing ). Where
The equation of the tangent to the circle s =x* +y* + @ is the parametric angle of that point.

2gx + 2fy+c =0 is at(x,, is s, =0 , ,

9 . y ;. ¥, )_ ! L If A (a )and B (3 )are 2 points on the circle x2
If PAis a tangent from P to the circle s =0 then the +y? =& then the length of the chord AB is
distance between P and A is called the length of
the tangent from P to the circle. (Here A is on the . fa-p

. 24 /sin
circle). 2
The length of the tangent from P (x,,y,) to the circle || o If (x,, y,) is the mid point of a chord of the circle s =
s=x+y* +2g9x+2fy+c=0is ,|s), . x2+y?2+2gx + 2fy + ¢ = 0 then the equation of

that chord is s, =s,,
If the line y = mx + c touches the circle x* +y* = a” || o If AB is a chord of a circle then the foot of the
2 = 2 2
thenc®=a*(1+m?). perpendicular from the centre of the circle to the
If the line AB touches a circle then the point of chord AB is the mid point of the chord AB.
contact is the foot of the perpendicular from the || ® If the line Ix + my + n =0 intersects the circle x2+
centre of the circle to the line AB. y?2 = a? then the mid point of the chord so formed
The locus of the point of intersection of 2 /
perpendicular tangents to the circle x> + y2 = a? is is —n ,— nn
X2 + y? = 2a? Pm® IP+m’
The sum of the slopes of the tangents from the point || @ | ¢t C be the centre and'a' be the radius of a circle.
2 If the line AB intersects the circle, let d be the
. _ X . . .
(x,,y, ) tothe circle x2+y?=a%is andthe 2> _ 3. perpendicular distance from C to the line AB.
X —a Then the length of the chord so formed is
yi—a’ 2Va® -d’
Product of the slopes of the tangents is ™ > 2 )
X —a L If achord of the circle x?+y?=a? makes an angle
0 .
The area of the triangle formed by the tangent to the 90° at the centre of the circle then the locus of the
circle x> +y> =a? at (x,,y,) and the coordinate a’
mid point of that chord is x2+y? = —
a4 2
axes is 2x,y, L If PA and PB are the tangents from P to a circle
then the line AB is called the chord of contact of P
The locus of the point of intersection of perpendicular with respect to the circle.
tangents drawn one tP each to the circles x* +y?= || ® The equation of the chord of contact of P (x,, y,)
a’ and x*+y2=b® isx*+y* = a’ + b with respect to the circle s =0 iss, =0
The combined equation of the tangents from P (x,, || ®  The area of the triangle formed by the 2 tangents
y;,) tothe circle s =x+y?+2gx +2fy +c =0 is from P (x,, y,) to the circle x* + y2 = @ and the

2 = gg chord of contact of P with respect to the circle is
Sl 1
The normal at any point to the circle passes through |a(x12 + )’12 —a’ ﬁ
the centre of the circle. [ y2
Let P be a point on the circle whose centre is C, If : :
the line CP makes an angle @ with the positive || ®  If thelinex +my+n = o intersects the circle x*+

2 2 . . .
direction of the x-axis then @ is called the parametric y'=aat AandB thgn the point of |n_tersect|on of
. thetangents to the circle at A and B is

angle of the point P.

If (x,, y,) is the centre and r is the radius of a —a’l —a’m

circle then the parametric equations of the circle n n

arex=x,+rcos@, y=y, +r sin @ and any point

! k ®  The polar of the point P with respect to a circle is
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the locus of point of intersection of the tangents to two of them are parallel, number of circles drawn
the circle at the extermities of a chord passing touching all the three lines

through P. Here P is called the pole of the locus. )1 2)4 3)3 4) Infinite
The polar of the centre of a circle with respect to || 3 gquation of circle passing through non - collinear
that circle does not exist. | points A, B, C is

The equation of the polar of P (x,, y,) with respect to 1) Equation of the circle on AB as diameter + K
the circles s=0 is s, =0. (equation of AB) =0

If the point P lies outside the circle s = 0 then the 2) Equation of'the circle on AB as diameter + K
polar of P with respect to the circle s =0 intersects (equation of BC) =0

the circle. 3) Equation of the circle on AB as diameter + K
If the point P lies on the circles s =0 then the polar (equation of CA)=0

of P with respect to the circle s =0 touches the 4) Equation of the circle on BC as diameter +K
circle. (equation of AC)=0

If the point P lies inside the circle s =0 then the . ...

. Th t fthe ch th
polar of P with respect to that circle neither 4 . cequa lc'm ofthe chord joining &, £ on the
intersects the circle nor touches the circle. circles =0 is
The pole of line Ix + my + n = 0 with respect to the 1 (Hg)cos(a+ﬂ)+(y+f)sin[a+ﬂJ:Cos(a—ﬂj

2 2 2
2 2
—a’l —a'm a+p . (a+p a-f
circle x2+y?=a? is ( . . . j 2) (x+g)cos( 5 j+(y+f)s1n( 5 j=rcos( 5 j@
+ . + -
If the polar of P with respect to the circle whose 3) (x*g)cos(¥)+(y*f)sm[a Zﬂj="005[a2ﬁj
centre is 'O' and radiusis 'r' intersects the line
OP produced at Qthen P and Q are called 4) (x+g)cos[a_ﬂj+(y+f)sin(a;’8j:rcos[a;ﬂj
inverse points with respect to the circle. Here OP 2
.0Q=r% Here P and Qlie onthe same side of 'O". || 5. If the circle x2 + y2 +2gx+2fy+c =0 touches
Among P and Q one point lies inside the circle
and the other point lies outside the circle. x -axisat (x,,0)then x* +2gx+c =
Polar of P with respect to circle if passes through Q | ’ ) ’
the P,Q are called conjugate points with respect to ) (x—xl) ) (x+x1)
that circle. 2 2
3 - 4 +
If P (x,,y,)and Q(x,, y, ) are conjugate points with ) (y yl) ) (y yl)
respect to the circle s =0 then s ,=0. 6. Ifthe circle x? + yz +2gx+2 fy+c =0 touches
If the pole of the AB with respect to a circle lies on ) 5
the line CD then the lines AB and CD are called y-axis at (O’ »;) then (y=n) =
conjugate lines with rspect to that circle.
. g. P D y*+2f—c 2) Y +2fp+c
If thelines |, x+m, y+n =0 andl,x+my+n,
= 0 are conjugate lines with respect to the circle 3) y’-2fp+c 4) y*-2fy—c
x*+y =athena’ (I, +m m,)=nn, 7. Thelocus of the point of intersection of the two
The inverse point of P with respect to the circle tangents drawn to the circle
s =0 is the foot of the perpendicular from P to the ) ) 2 which includ | .
polar of P with respect to that circle. X"+ )" =a” whichincludearc anglc ¢ 1S
The inverse point of (0,0) with respect to the circle 1) x*+y*=a’cosec® a/2
Y . - 8¢ - Jc 2) x*+y*=a’cot’ a/2
xX2+y2+2gx+2fy+c=0is 2 2° 2 2
g+f e +s 3) x2+y2:a2tana
. 4 2 2 — 2
CIRCLE (Conceptual Questions) ) x 'er a tana/2 '
8. Equation of tangent to the circle
Number of circles drawn through two points is x>+ y2 +2gx+2 fy+c=0 and having slope m is
1) One 2) Two 3) Three  4)Infinite
. 2 2 2
If three lines are not concurrent and number no ) y+f=m (x + g) + \/g +f - C\/l +m
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10.

I1.

12.

13.

2) y:mxi\/g2+f2—cx/l+m2
3) y—f:m(x—g)i\/g2+f2—0\/l+m2

4 y+f=m(x+g)tg’+ [ —c

A tangent of at a point on the circle x* + y2 =q°

intersect a concentric circle s at P and Q. The
tan gents of this circle at P, Q meet on the circle

x? + y* = b* then the equation of concentre circle
is

1) x> +y* =a’b’ 2) X’ +y* =ab

)X +y' =a’+b 4) X2+y2=z

If ¢, and ¢, are the lengths of tangents drawn from
two conjugate points A, Bthen 7 +¢, =

1)AB 2)2AB 3) 4B 4) 2 4B?
The locus of middle points of the chords of the

circle x> + y* = ¢ subtending an angle « atthe

centre is

1) X’ +y> =acosa/2

2) X’ +y’=a’cosa/2

3) X’ +y*=a’cos’al/2

4) x*+y* =cos’a/2

The pole of the line [x+my+n =0 w.r. to the

circle x* +y* +2gx+2fy+¢=0

—Ir* —mr’

D n’' n
Ir? mr
2) lg+mf —n’ lg+mf —n
Ir’ mr

— +—,_ +—
(78 lg+mf —n / lg+mf—nj

+L f+m—r2
4 (& lg+mf —n’ lg+mf —n

Pole of diameter of a circle w.r. to the same circle
lies

1) Lies inside of the circle

2) Lies outside of the circle

3) Lies on the circle

14.

15.

16.

17.

18.

19.

20.

4) Does not exist
The equation of tangentat @ onS=0

1) (x+g)cos@+(y+ f)sinf=r
2) (x+g)cos@+(y+f)sin@=r’
3) (x—g)cos@+(y—f)sinf=r

4) (x—g)cosO@+(y—f)sinf=r
Equation of the circle passing through (0, 0), (a,
b) and (b, a) is

)
(a2 +b’ )(x2 +y2)—(a+b)
3) (a )(x2+y2)+(a2+b2)
4

a’ +b2)(x2 +y2)+(a +b)(x+y) =0
An equilateral triangle inscribed in the circle

x> +y° +2gx+2 fy+c=0 thenits side is

) Br N

The polars of three points w.r. to a given circle are
concurrent then the three points are

1) collinear 2) form an equilateral
3) form aright angled triangle

4) passes through the centre of the circle

Ax + By + K = 0 is normal to the circle

)3t 4)2r

X+ +2gx+2fy+c=0 thenb K=
1)Ag-Bf 2)Ag+Bf 3)Af-Bg 4)Af+Bg

S=0isacircleand P (xl, » ) is an external point

toit p4 and pp are tangents to S =0 from the
point P, A and B are points of contacts of tan-
gents. The centre of circum circle of A PAB is

1) (xl_g7 yl_f) 2) (X1+g, y1+f)

3)( g’ylzf] 4)(g 2fj

A circle is inscribed in an equilateral triangle of

side ‘a’ the area of any square inscribed in this
circle is
2 2 24> a’
1) — 2) — 3) — 4) =
) e Y5 95
KEY
1-10 421 2 121123
11-20 33 41 121232
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LEVEL - | 10.  The equation of the incircle of triangle formed by
X Yy .
EQUATION TO THE CIRCLE WITH CENTRE AND x=0,y=0and E + Z =lis
RADIUS: 1) X2 +y2 —4x — 4y + 4= 0
2 2 _ _ -
Equation of the circle with centre (1,2) and passing g; iz I y2 B gz B gy + 10: 0
through (2,1) is Y yT
2 4 \2 _ - 4)x2+y?—4x -4y =0
1)x?2+y?—6x+10y+18=0 . : . .
0 L s _ 11.  Equation of the circle which touches the lines
2)x*+y*+6x-10y+18=0 — _ :
0 L s _ 4x + 3y—-5=0, 4x + 3y + 15 = 0 and having centre
3)x*+y>—6x+10y+25=0 . o
0 L s _ ontheline3x+2y+4 =0is
4)x*+y -2x-dy+3=0 1) X2 +y2+ 4x— 2y +1=0
Equation of the circle which touches the line x+y- 2)x2+y2- dx+2y+1=0
8=0 and centre (3,3) is 5 y2 y _
A & 3)x2+y*+4x—-2y-11=0
1)x2+y?—6x—-6y=0 242 -
2 42 _ 4)x2+y?-4x+2y-11=0
2)x*+y*-6x—-6y+4=0 . . . .
0 L s _ 12.  The equation of the circles which touches the x-axis
3)x*+y>—6x—-6y+36=0 . .
_ at (4,0) and radius 2 units are
4)x*+y?—-6x—-6y+16=0 )52 42+ dxt 4y 44 =0
The equation of the circle which touches x-axis at ) X*+y Xt 4y B
(0,0) and touches the line 3x + 4y —5 =0 is 2)x*+y*+8x+ 2y+16=0
1)x*+y*—4y=0 2)x*+y*=10y =0 3)x*+y?-8x +4y+16=0
3)x*+y2+10x=0 4)x*+y>+10y=0 4)x2+y2+8x +4y+16=0
If (-2,5) is the centre of the circle which touches y- || 13, The equation of the circle touching the axes at (a,0)
axis, then the equation of the circle is and (0,a) is
1)x2+y?2—4x—-10y+25=0 1) x2+y2—2ax -2ay+a2=0
2)x?+y —4x—-10y+4=0 2) x> +y2 +2ax +2ay=0
3)x2+y2+4x+10y+2=0 3)x2+y?—ax -ay=0
4)x2+y?+4x-10y+25=0 4)x2+y? +ax -ay=0
The equation of the circle whose radius is /13 and || 14.  If a circle touches x — axis at (3,0) and passing
which touches the line 2x -3y + 1 =0 at (1,1) is T)riggh ’;h_e g;|2t(22,1)s9thino|ts equationis
D=3+ (y—-2)=13 2)x2+§2—6x-2¥/+9=0
2) (x—3)* + (y +2)* =13 2 4 \2 =
> ”_ 3)x2+y?—6x-2y- 9 =0
3) (x +4)* + (y + 2)* =13 242 =
4) (x 1) + (y + 4y = 13 Hx"ry-bxray-9 =0 .
The equation of the circle whose radius is 4, centre || 13 Circle touching both the axes and the linc
lies in the first quadrant and which touches 3x+4y=12is
x-axis,line
4x -3y =0is (1) x> +y> +2x+2y+1=0
1)x2+y?—4x—-16y+4=0 ) 2
2)x2+y2_8x—4y+16=0 2) x* +y"=2x-2y+1=0
3)x2+y*—16x -8y +64 =0 2 2 _
4)x2+y?—4x—By+4=0 3) x*+y’ —4x—-4y+4=0
If 2x — 3y = 5 and 3x — 4y =7 are the equations of 2 4) 12 2 _
diameters of a circle whose area is 154 sq.units, ) x Yy —i.-6x+6y+9 0
then the equation of the circle is 16. A circle which touches the axes, and whose cen-
;; Xz + yz +22X - 22y —4451)7 =00 tre is at distance ./ from the origin, has the
X2+ y?-2x+2y-49 = .
3)X2+y?—2x+2y +47=0 equation
4) X2 +y?—2x+2y-47=0 _ (1) x> +y* +4x+4y=0
(0,0) is the centre of the circle passing through the
verticies of an equilateral triangle. If the length of the 2) X2+ y2 +4x+4y+2=0
median of the triangle is 9 units then equation of the
circle is 3) x2+y2—2x—2\/§y+\/§=0
1)x2 +y? =9 2) x> +y* =36
3)x2 +y2 =3 4)x2 +y?> =6 4) X +y* +4x+4y+4=0
Equation of the circle passing through the origin and
makfas interc<—i‘.ptsI 4.and 6 on positive x-axis and 17.  Theradius of the largest circle lying in the first quad-
y-axis respectively is : _ PUT :
1) X2+ y2 o dx— By =0  2)x+y2— Bx—12y = 0 rant, touching 4x + 3y =12 and co-ordinate axes is
3) X2+ +Ax+6y=0 4)x+y +8x+12y=0 OF (2)6 (3)7 (4)8
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18.  The radius of circle touching y-axis at origin and CENTRE RADIUS AND
) e centre of the circle 2x>+p xy +qy gx
(1)2 2)3 3)6 (4)4 i : o
2fy+ 3 = 1,-3) then th f th |
19.  Equation of the circumcircle of the triangle formed y+3=01s (1.-3) then the radius of the circle is
by the co-ordinate axes and the line 3x+ 4y= 24 is 17
1) +y2— 8x— By =0 2) x>y +8x — By =0 NS 227 917 H17/2
2 2 = 2 2 _ =
3)xE+y + 8x + by 0 4) X Ty §X.+ 6y O. 27.  The sum of the shortest and longest distances from
20. The equation of the circle circumscribing the tri- the point (-3,2) to the circle x+y?—2x+2y+1= 0 is
angle formed by the lines x=1,y=1,x+ y =3 is 1)5 24 3)10 4245
Dx*+y*+3x+3y+4=0 28.  The point on the circle x? +y? — 6x +4y -12 =0
X R which is at maximum distance from the point (-9, 7)
D)x"+y"-3x-3y+4=0 is
2 2 —
3) X +y" £3x43y-4=0 29.  The radius of the circle which touches y - axis at
4) x +y2 +3x+3y+4=0 (0,0) and passes through the point (b,c) is
21.  Ifthe centroid of an equilateral triangle is (1,1) and b2 42 h2 42
its one vertex is (-1,2) then the equation of the D——— )————
circumcircle is 2b 2c
Nx2+y?-2x-2y-3=0 2 2 b
2)x2+y2+2x-2y-3=0 3b +c A
) x2+y*+2x+2y-3=0 )T )2(b2+02)
4) (x + Yy =S 30. Theradius of the circle passing through the vertices
22.  The image of the circle x2 + y? — 2x = 0 in the line it ianole for o tf’ " |9 +9 5 g
x+y = 2 is the circle (36 i n;n_g(;a ormed by the lines x+y =2, ox - 4y
2 + 2 __ _ + = =Y, - -
;; s ’;2 . ;’)(( fg 4=0 110 2)5 3)20 4)100
3)x2+y2—2y =0 31. Radius of a circle which touch the both axes and
4)x2+y?—-2x -2y +4=0 Xy . -
23.  Circle with centre (0,4) and passing through the the line ZJFE =1 being the centre lies in first
projection of (2,4) on x-axis is quadrant
) x*+y"-8y-4=0 ab ab
1 2) —
2) X’ +y"—4x-8y+4=0 V& v +Jath )a+b+\/a+b
3) x>+ )" —8y+4=0 3 ab " ab
4) x>+ > -8y +16=0 a+b++a’+b’ &+ d +B
24 The circle with radius 1 and centre being foot of ) i I, .
the perpendicular from (5,4) on y-axis, is 32. The diameter of the circle 9x? + y? =4(x? —y?) — 8x s
4 8
1) x> +1y*-8x-15=0 1)§ 2)§ 3)8  4)does not exit
2) ¥’ +y*=10x+24=0 33. Ifthe line x + y = 1 intersects the co-ordinate axes
s o at A and B then the centre and radius of the circle
3) x*+y"-8y+15=0 whose diameter is AB are
4 X +y°+2y=0 11
LY =T . 1)(1,1):4/2 N == | V2
25 Acircle of radius ‘r’ passes through the origin 2°2
‘O’and cuts the axes at A and B,Locus of the 11 |
centroid of triangle OAB is 3)[5, 5]’ f 4)(0,0);1
2 L) 2 2\ _ g2
Dx*+y" =4r 2)9 (x Ty ) ar 34.  The line x+y=2./2 touches the circle x2 + y? = 4 at
3) 2 2 5 4) 2 2 _q0
) X +y =y ) X4y =3r 1)(@,\/5) 2)(\/5,—\/5)
3) (3\/5,—\/5) 4) (4\/5,—2\/5)
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35. Thex-coordinates of the points Aand B are the roots || 42. The centres of the circles
of the equation x2—5x +6 =0and y-coordinates 5 ) ) )
of A, B are roots of the equation y? -2y -3 =0. The X +y =Lx"+y +6x-2y-1=0,
radius of the circle on AB as diameter is 24 y2 _12x+4y=1 are
1) V29 2) V17 3) V17 M7 (1) Vertices of an equilateral triangle
2 4 2 2) Vertices of a Right angled triangle
36.  IfA=(0,1),B= (a, B) and the circle on AB as 433 Xeﬁl_ces of an isosceles triangle
. . .. . . ollinear
diameter intersects x-axis in 2 points whose x-coordinates 43.  Ifthe chord joining the points (2,-1), (1,-2) subtends
are the roots of the equation x> — 5x +3 =0, then ((x, B) aright angle at the centre of the circle, then its centre
1)(53) 2)(33) 3)(-53) 4) (3,-5) and radius are
37. 2x+y=0is the equation of a diameter of the circle 102202 2)2-2)1 3111 4)(-2-1).2
which touches the lines 4x-3y+10=0 and 4x-3y-30=0. || 44.  Ifacircle touches the line 3x + 4y + 5=0at (1,-2)
The centre and radius of the circle are and the centre lies on 2x + 3y — 14 = 0 then its
1)(-2154 2)(1,2);8 3)(1-2);4 4)(1,-2);16 centre and radius are
38.  The centre of the circle passing through the points 1)(4.2);5  2)(-22);5 3)(7,6);10 4)(22);3
(h,0), (k,0), (O,h), (O.k) s 45.  If a chord of length 2/2 subtends a right angle at
h h k k the centre of the circle then its radius is
V{2722 222 1
1042 2)2 34 4)5
h+k h+k h h
3) s N o5 46. If a circle with radius 2 units touches the x-axis at
2 2 2°2 .
(1,0) then its centre may be
39. The centre and radius of the circle ( 1+m?) (x2 + y?) - 1)(+1,2) 2(+1,+2)
2ax—2amy=0is - -
. - 3)(1,+2) 4)(1,+ /5)
1) ( 7 3 j ‘a 47. Arectangle of sides a and b is inscribed in a circle.
Lem= 14m Then its radius is
112 .2
a am a
2 = Zj; g2 + 2 2) Va +b
l+m~ l+m 1+ m2
a® + b2 PR
a am | a 3){— NNa*=b
3) 2°,, 2 2 2
I+m® 1+m I+m 48. The distance between two parallel chords each of
length 10 units is 24units. Then the radius of the
—-a am | a circle is
4) 1+m2’1+m Nam 1)5 2)12 3)13 4)30
49. The locus of the centre of the circles which touch
40. A square is formed by the pair of lines the lines 6x — 8y + 5=0and 6x-8y+13 =0 is
. . . 6x — 8y + k =0thenk =
scribed in it. Then the centre of the circle is: 50. If (x,3) and (3,5) are the ends of the diameter of a
3 circle with centre at (2,y) then (x,y)
2.4 1)(1,4) 2)(4,1) 3)(8,2) 4)(2,8)
(D (7’4) 2) (4’7) 3) (3’7) 4) (8 j 51. The centre of the circle whose centre is on the
. oy . straight line 5x — 2y + 1 = 0 and cuts the x-axis at
41. The centre of the circumscribing the quandrilateral two points whose abscissae are —5 and 3 is
whose sides are 3x+ y=22,x-3y =14 and 9 1
3x+y =62 is: 1)(? ,—4j 2) (g ,lj
3 27 27 3 3)(-1,-2) 4)(1,3)
D55 2)| 575 52.  Ifthe circle for which (3,2), (a,3) are the extremities
2 2 2 2 ) T
of a diameter, passes through the origin a =
3) (27,3) 4) (3,27) 2 2)-2 3)3 H-3
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53.  The centres of circles which touch12x-5y-4=0 Nx2+y?+4x+4y=0 2)x2+y*-4x-4y=0
at (2,4) and having radius 13 units are given by 3)x2+y?+4x-4y=0 4)x2+y?-4x+4y=0
1)(9,8), (4,-1) 2)(-1,9)(14,0) 65. A rod PQ of length 2a slides with its ends on the
3) ('10’5_3) (-14,1) 4)(-10,9) (14,-1) axes the locus of the circumcentre of A OPQ is

54. If two circles x* + y?2 + 2gx + ¢ = 0 and the x? + y2 — 1) X2 +y2 = 282 2) X2 + y? = 4a?
2fy —c = 0 have equal radii then locus of (g,f)is 3) X2 + y? = 3@ 4) X2 +y? = @2
1)x* +y?=c? 2)x2—y*=2c 66. Equation of the circle with centre on y-axis and

2 _\2 =2 4)x2 —y = c? ’ q . . ,y
3)x*—y'=c . y= _ passing through the points (1,0), (1,1) is

55.  The centre of the circle y(x —y + 8)=x(x + y—6 ) is 1)x2+y2-y-1=0 2)x2+y?-x-1=0
1)(4,3) 2)(34) 3)(43)  4)(:34) DAY -x+1=0 A 4yP-y+1=0

56. The locus of the Centrgs of the C|rcles for which . 67. The pOintS (510)’ (071 2) and (_5,0) are the vertices of
onetr(]anc: ofa Tamege_r is (1,1) while the other end is anisosceles triangle. Then the equation of its incircle
onthelinex+y=3is is
Tx+y=1 2)2(x~y)=5 1)3x2+3y2-20y=0  2)3x2+3y2+20x = 0
3)2x+2y=35 4)x+y =5 3)3x2+3y2+20x=0 4)3x2+3y2+20y=0

68. The line 3x + 4y = 12 cuts x-axis at A and y-axis at
EQUATION TO THE CIRCLE PASSING THROUGH B. The equation of the excircle of the triangle formed
GIVEN POINTS: by this line and coordinate axes, opposite to the

vertex B is

57.  Ifthe equation of the circle passing through the points 1)x2+y*-2x-2y+1=0
(2,1), (5,5), (-6,7) is x?+y?>+2gx+2fy+c = 0 then ¢ = 2)X*+y*+4x-4y+4 =0
1) -65 2)-5 3) 15 4) 5 3) x>+ y?-6x + 6y + 9 =0

58.  The equation of the circle passing through the points 4)x2+y*-12x-12y +36 =0
(4,1), (6,5) and whose centre lies on the line 69. Equation of the circle passing through A(1,2), B(5,2)
4x+y-16=0is such that the angle subtended by AB at points on
1)x2+y?2-10x -6y +29=0
2)x2+y2-x-13=0 thecircleis%is

2 2 _ _ =
3)x2+y2 6x 8y+_15 0 1) x24+y2 - 6x - 8 = 0
4)x*+y*+4y-12=0 _
. . . 2)x2+y?-6x-8y+17=0

59. The equation of the circle whose centre lies on the 3) %2 +y? - 6x + 8 = 0
2(1-a1x)|?sand which passes through the points (0,1), 4) X2 +y2 - Bx +8y-25 =0
1) x%+y? -y+1 =0 2) x2 + y? -x=1 .

3) X2 +y2 - 2x = 1 4) 2% + 2y - x = 3 CONCENTRIC CIRCLES:

60. Equation of the circle passing through the origin and . 5 Lo _ ) )
makes intercepts 4 and 6 on negative x-axis & 70. I+ft2hexclrglfes+x t% -rGX -8y- 2t4' - :)hand 3Xf J:By
negative y-axis respectively is 9 y+ ¢ =Dare concentric then (g, f) =

2 4 \2 - 2402 - 1)(-9,-12) 2)(-6,-8) 3)(-3-4) 4)(9,12)
1)x2+y?-4x-6y=0 2)x*+y?-8x-12y =0 ; ! .
24 io _ 2 L2 _ 71.  The equation of the circle concentric with x* + y* +
3) X2+ y+4x+6y=0 4)x*>+y*+8x +12y =0 8x + 12y + 15 = 0 and havi it £8 units i
61. The equation of a circle which passes through (1,2) y -oan aw_ng y-intercept & units 1s
. g 1)x2+y2+8x+12y-16=0
and (2,1) and whose radius is 1 units is
AT _ 2)x2+y?+8x+12y-28=0
1)x2+y?-4x-4y+7=0
5 L s _ 3)x2+y?2+8x+ 12y + 20 =0
2)x2+y2-2x-4y+4=0 2 42
0 Lo _ 4)x*+y*+8x+12y-20=0
3)x2+y*-4x-2x+4=0 . ; o o
4) X2 +y2-x-y+1=0 72. Equation of the circle concent.rlclwnh X2 +y?-8x -
62. The equation of the circle circumscribing the triangle 162/(2:4 N OBand 1tg uc;h;ag Z-OaX|s 1S
formed with coordinate axes and the line with slope ) ) y2 T ox- oY N
) . 2)x*+y?*-8x-16y+32=0
- 2 and passing through (2,2) is 3) %2 + 2 - 8x - 16y + 64 = 0
1) X +y2-Ax-dy=0  2)x2+y? +4x + 4y =0 S 1y
3)Xiy"-3x-6y=0  4)xE+yi-bx-12y=0 J ;g T)hx Stiom of circle concentric with cirdle X2+ y2

63. Ifthe chord joining the points (1,-3), (-3,1) subtends || > ei fq1“2 0 1‘; © OC engod Cebl 'fi with circle x=+y

a right angle at the centre of the circle, then the y —va _ou elisareals
. . ; 1) x2+y?-6x+12y-15=0

equation of the circle is

> 4o - 2)x2+y?-6x+12y+20=0
1) x2+y?-6x-6y+4=0

o o _ 3)x2+y?-6x+12y+45=0
2)x*+y?+6x+6y+2=0 0y s

oLy _ 4)x*+y*-6x+12y-30=0
3)x +y+6x+6y+4_0 . . 24 _
4) X2 +y2 - 6x- 6y + 12 =0 74. If .(_3’.2) lies on t.he f:lrcle x>ty +22gx+§fy+ c=0

64. One vertex of a square is the origin and the other \Q/Tcoh Iti conc?ntrlc with the circle x®+ y*+ bx+8y -
two are A(4,0), B(0,4). Then the equation to the 1 _11 » then 02_ 11 3)24 4)-24
circle circumscribing the square OACB is ) )- ) )-
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CONCYCLIC POINTS: lies inside the circle. Then
1)9<k<29 2) 9<k<25

75.  Ifthe points (0,0),(2,0),(0,4),(1,k) are concyclic then 3)25<k<29 4) 0<k<29
k? -4k = 86. The power of the centre of
1)-1 2)1 3)0 4)-3 ., <

76.  If the points (2,3), (0,2), (4,5), (0,k), (k= 2) are X"+ y” =8x+4y—10=0 withrespect to
concyclic then k = 2 2 _1=0is
1)-11 2)-17 3)17 4)11 X435y +Ax+2y-1=0

77. If the points (1,-6),(5,2),(7,0), (-1,k) (k= 0) are 119 119 107
concyclic then k = 1) 119 2) N 3) 10 4) 5
1)4 2)-4 3)0 4)2 . .

78.  If the points (a,0), (b,0), (0,c), (0,d) are concyclic 87. If the power of (2,1) with respect to the circle
then 2x% +2y? —8x—6y+k =0 ispositive if
nL==t 2)ab = od Do<k<i2 2) —12<k<I12
3)ab gd 4)a+becd 3) k>12 Dk <12

C - = . .
79, If the points (0.0), (2.3). (3.2), (k.K).(k £ 0) are 88. If'the power of (1,-2) with respect to the circle
concyclic then k = x* + y*> =1 isradiusand (3,2) is centre of a
5 13 5 13 circle, then equation is
)= 2) — 3)— 4) —
)13 ) 6 )6 ) 5 Dx*+y*—6x-4y-3=0
80. Ifthe lines x + ky + 3 = 0 and 2x-5y+7=0 intersect
; ; ‘e DOl 2) x*+y°=3x-2y-3=0
the coordinate axes in concyclic points then k= Xty X=2y—5=
2 -3 3 -5 3) X’ +y*+6x+4y-3=0
LA S
81. Ifthelines 2x-3y +1=0and 3x- 2y + 1 = 0 intersect 4 x4y -6x-dy+3=0
. elines 2x-3y +1=0and 3x - 2y + 1 = 0 intersec ) .
the coordinate axes in concyclic points then the || 52- The power of P(1,2) with respect to the circle
centre of the circle passing through those points is X2+ y2 +4x+2y+3=0 is double the power
1) __5,2 2) i,__s of Pwithrespectto x* + y* + 2x+ y+k = 0 then
6 6 12 12
k:
55 -5 5 1)1 2)0 3)-1 4)4
3) (6’6) 4) (12’12)

82. Ifthelines 2x+3y-1=0andkx-y+4=0 intersect '-ENGTC"I'ISS_'E‘TSECTE'P; %‘("QQE BYA
the coordinate axes in concyclic points then k - 1 = :

] 3 ) -3 3 =5 A -1 90. The square of the intercept made by the circle x2 +
)2 ) 2 ) 2 ) 2 y? + 2hx cos @ + 2ky sin@ - h? sin> @ = 0 on the x

83. Ifaa'=bb' £ 0, the points where the coordinate - axis is
axes cut the linesax +by+c=0 and a'x + b'y 1)2n? 2)2h 3) h 4)4h?
+c'=0form .

1) cyclic quadrilateral ~ 2) Quadrilateral 91.  If the circle x* + y* - 7x - 8y + ¢ = 0 makes an
3) Square 4) Rectangle intercept of length 1 unit on x-axis, then the intercept
made by the circle on y-axis is
21 31 41 kl 1)12 2)2 3)8 4)4
84. A =5 B[ >3 ). CI™y . D™ ) ae il 92 Thecircle x2 + y2 - 2x + 5y - 24 = 0 cuts the x-axis
) atAand B and y- axis at C and D then AB + CD=
concyclic = k =
| | | | )45 2)21 3)12 4) 245
D3 214 N A3 TANGENTS TO THE CIRCLES:
POSITION AND POWER OF A POINT W.R.T. A 93.  Ifthelines represented by 4x? + 12xy + 9y? - 6x - 9y
CIRCLE: =1 are 2 tangents to a circle then its area is
R4 Vg 11

85. The circle x2 + y2 - 6x - 10y + k = 0 neither touch Dhre Q) rx 35 vy
nor intersect the coordinate axes and the point (1,4)
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94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

The cosine of the angle between the tangents from
the origin to the circle x2 + y> - 14x + 2y +25=0 is

1
)
If the angle between the tangents from (0,0) to the
circle x>+ y? + 10x + 10y + 40 = 0 is tan™' (m) then
m =

3 1
1) 2) =

1) 90° 2) 1 3)0

3)2 4 4
4 2 ) ) 3
If the line hx + ky = 1/a touches the circle x? + y? =
a? then the locus of (h,k) is a circle of radius

1) —

2
p 2)a

1
3)a 4) a_2
If the tangents to the circle x + y? = a2 at (p,q) and
(r,s) are parallel then
1)pr-qgqs=0 2)p?+g2=r>+g?
3)ps-qr=0 4)p+s=q+r
The product of the slopes of the tangents from (3,4)
to the circle x> + y? = 4 is

) 5 ) 12
If the angle between the tangents to the circle x2 +
y2 =4 at Aand B is 60° then AB =

4) 243

1)2 2) \3 3)1
The locus of the point of intersection of perpendicular
tangents to the circle x2 + y2 = 16 is a circle whose

diameteris
042 282  3)2/2 48

The locus of the point of intersection of perpendicular
tangents drawn to each of circles x2+y?=16 and
x? + y2 = 9 is a circle whose diameter is

1)5 2) J7 3)24J7 410

If the tangents from (g,f) to the circle x2 + y? + 2gx +
2fy + ¢ = 0 are perpendicular then g2 + f2=

1)c 2)2c 3)-c 4)-2¢c

If a tangent to the circle x2 + y2 + 4x -4y +4 =0
makes equal intercepts on the coordinate axes then
the equation of that tangent is

NHx+y=2 2)x+y=\/5

3)x+y= 2.2 4)x+y=1

The pointon the line x - y + 1=0 from which the length
of the tangent to the circle x? + y? - 3x =0 is 2 units is
1)(1,0) 2)(2,1) 3)(0,1) 4)(-1,0)

If the tangent at (1,-2) to the circle x? + y? = 5 touches
the circle x2 + y2-8x + 6y + 20 =0 at P. Then P,=
13 2)1 3)-1 4)2

The angle made by the tangent to the circle x2 + y?
-8x + 6y + 20 =0 at (3, -1) with the positive direction
of the x-axis is

3)0 4)-1

1)Tan""(2) 2)Tan™ (;j
3) Tan™ [%) 4) Tan™! [;—j

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

2y?2-2x-5y+3=0is

)x+y-2=0 2)2x-y-1=0
3)3x+y-4=0 4)x-y=0

The point at which the tangent to the circlex? + y? =
13 is perpendicular to the line 2x + 3y + 21 =0 is
1)(2,3) 2)(2,-3) 3)(3,-2) 4)(3,2)

If the tangents from (3,4) to the circle x? +y2 - 3x - 4y
+ 1 =0 are making an angle '@' with each other,

sing =

1)@ 2)27\/ﬁ 4\/5 \/i

24 25 25 25
If the tangents from any point on the circle x? + y? =
a? to the circle x? + y2 = b? are perpendicular then
1)b=2a 2)a=2b
3) b? = 232 4) a% = 2b?
The sum of the slopes of the tangents to the circle
x2 +y2 =1 from (2,3) is
1)4 2)3 3)2 4)2/3
The centre of the circle x2 + y?-2x-4y-20=0is C.
If the tangents to the circle at A (1,7) and B (4,-2)
intersect at P then area of the quadrilaterial PACB

is ©
1) 25 2)25./3 3)75 4)15

If the tangents from (1,1) to the circle x?+y?-4x +
k = 0 are perpendicular then k =

1)0 2) Je 3) 3 4)3

If the tangents to the circle s = x? + y2 -r2 = 0 from
(x,,y,) are perpendicular then

1)s, =0 2)s,,-r’=0

3)s,, +r’=0 4)s,, +r=0

If a tangent to the x? + y? = ¢ makes intercepts a
and b on the coordinate axes then

3)

4)

1)a?2+b2=¢c? 2)a+b=c
3 1+1_1 A 1+1_1
)a2 b )a b ¢

Equation of the tangents drawn to the circle x? + y?
- 4x - 8y - 5 = 0 which are parallel to x-axis are
1)y=4+5 2)y=+4

3)y=9or-1 4)y=-9or1

Equation of the tangents drawn to the circle x2+ y?
- 4x - 8y -5 = 0 which are parallel to y-axis are
1)x=7o0r-3 2)x=-7or3
3)x=+3 4)x=+7

Equation of the tangents which are parallel to x-axis
and touches the circle x> + y2 + 4x + 12y - 9 = 0 are
Ny=4+2 2)y=+7
3)y=1o0r-13 4)y=-10r13

If x +y +7 = 0 is a tangent to the circle x2 + y? - 4x
-6y + k =0 then the point of contact is

1)(7,0) 2)(0,7) 3)(-3-4)  4)(-4-3)
Ifx+2y-5=0 isatangenttox?+y?-4x +2y + ¢
= 0 then the point

of contact of the parallel tangent is

1)(3.1) 2)(1,3) 3)(-3,1) 4)(1,-3)
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, 128. If the tangents drawn from the points on x-axis to
121, 1f y=mx+ g/14 m* touches the circle x* + y* = the circle x? + y?- 10x - 8y + 31 = 0 are perpendicular
a? then the point of contact is then the points are
1)(7,0), (-3,0) 2) (7,0),(0,3)
—an 2 3)(7,0). (3.0) 4)(-7.0),(-3,0)
1) \/1 +m? ’ \/1 +m? 129. Tangents drawn from the point (-4,2) meet a circle in
(-4,9) and (3,2). The centre of the circle is
am a 1)(4,9) 2)(2.2) 3)(3.9) 4)(9,2)
2) \/1 5’ \/1 > 130. The centre of a circle for which 5x + 12y - 10 =0
+m +tm and 5x - 12y - 40 = 0 are tangents can be
am —a 1)(3,4) 2)(5,1) 3)(-2,5) 4)(3,1)
3) , 131. The equations of tangents drawn from (0,0) to the
\/1+m2 \/1+m2 circle x2 + y? - 2hx - 2hy + h2 = 0 are
1)x=0,y=0 2)x=h,y=h
m_m 3)x+y=0,x-y=0 4) x+y=h,x-y =h
N am om 132. X2 +y2- 4x - By - 9 =0 and (x+3)2+(y+2)? = 25 are
. : two circles. Then the linex=2is a
122. The equation to the tangents to the circle x2 + y? - ;
4x + 4?/ - 10 = 0 which m?ake an area of 18 sq. ur):its 1) Tangent for bOt_h 2,) Diameter for both
with the coordinate axes are 3) Tgngent to the first and diameter of the second
1)x-y=+6 2)x+y=+6 4) Diameter of 1st and tangent tp ?nd '
- - 133. The tangents drawn from the origin to the circles x?
3)x+2y=+6,2 4)x-2y=+6,/2 +y2 - 2ax - 2by + b? = 0 are perpendicular if
123. The slopes of the tangents through the point (7,1) to 1)a?=p? 2)a=b?
the circle x?+ y? = 25 satisfies the equation. 3)a’*+b=0 4)a*+Db*=1
1)12m?-7m-12=0 2)12m2+7m+12=0 134. If the tangents at the points (1,-3) and (-3,1) of a
3)12m2-7Tm+12=0 4)12m?+7m-12=0 circle are perpendicular, then the radius of the circle
124. The slopes of the tangents from the point (5,0) to is
the circle x*+ y? = 9 are 1)2 2)4 3)8 4)16
3 4 34 3 4 135. The tangents to x* + y? = a® having inclinations ¢«
1 ——% 2)——77 3)*— 4) +— ) ~
4 3 4°3 4 3 and S intersectatP. If cotax +cot # =0, then the
125. 0= (0,0),A=(2,0), B =(0,2) then the centre of the locus of P is given by
circle with OA, AB and BO are tangents is 1) x+y=0 2)x-y=0
1 1 3)xy=0 4) xy = a?
1) (1 - ﬁ’l - ﬁ} 2) (2 V2,2~ \/5) 136. If the angle between the tangents at (a,0) and (b,0)
to the circle x2 + y2 - 2x - 2y - 7 =0 is 90° then
1 43 11 a+b=
37274 4)(;f} 1)1 2)2 3)3 4)4
126. The slopes of the lines passing through A(2,0) and || 137- Thevalue of 7 (>0)so thatthe lines 3x-4y = 1 may
making an angle of 45° with the tangent at A to the touch the circle x2 + y> - 4x -8y -5=0 s
circle x> +y*+4x-6y-12=0 is 1)15 2)25 3)35 4)45
1 1 138. Atangent to the cricle x? + y? = 9 which is parallel to
1) —, -3 2)2,-— y-axis and does not lie in the third quadrant touches
3 2 the circle at the point
L, L o, 130  2(30)  3)(03)  4)(0-3)
3 473 45 139. The equation of the circle which has both the axes
127. If the lines x + y + 1 = 0, 3x+4y +1 = 0 touch the as its tangents and which passes through the
circle, its centre lies on p;)inzt (1 ,22) ot 21 0
T)x2+y?-2x+2y-1=
1)x+y+1:i3x+4y+l 2)x2+¥2-2x+2§+1=0
V2 5 3)X2+y2-2x-2y+1=0
4)x2+y2-2x-2y-1=0
x+y-1_3x+4y+1 140. The line y = x is a tangent at (0,0) to a circle of
2) N 5 radius unity. The centre of the circle is
x+y+1 3x+4y-1 I 1
NhH s 1)(1,0) 2) (\E’\EJ
x—y-1__ 3x+4y+l [ 1 1} (—1 —1}
YT LT s AP N2z
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141. The area of the triangle formed by the tangent to the , 5
circle x2+y2 =25 at (4, -3) and the coordinate axes 2 2 Yill X1 Y,
is 1) |X1Y1|(X1 +y1) 2) I 2
1
] 625 ) 625 3 625 4 25
- - - - X
' 12 )48 24 )24 3) 5 (7 y) 4 [
142. The equation of a tangent to the circle x? + y2 = a2 1 o
which makes a triangle of area a2 with the coordinate || 120 h;n+°r2r;a|§t_(2),1)k0£1 22 +2y?-2x-5y+k=0is
axes 1 1)-3 2) 6 3)-6 4)3
1) x+y=a 2)x+y=a,\p 151. If the normal at two points on a circle coincide then
_ _ the points are
3)y=x-2a 4) x-y=2a 1) Conjugate points 2) Inverse points
3) Extremities of a diameter
NORMAL TO THE CIRCLE: 4) Can not be determined
152. The intercept made by x? + y?-4x -8y +11=0 on
143. Iftheline 4x + 3y + k = 0 is a normal to the circle 2x? any one of its normals is
+2y?+7x+4y+8=0thenk = 1) 3 2)6 3)2 4)1
1)-10 2) 20 3)10 4)-20 153. The line ax + by + ¢ = 0 is normal to the circle x2 +
144. The equation of the circle which touch the y-axis y2 = r2. The portion of the line ax + by +¢c = 0
and having the pair of normals of x2-y?-8x + 4y + intercepted by this circle is of length.
12=0is
1) x2+y*+4x+2y+1=0 hr 2)r 3)er 4)\/;
2)x2+y?-8x-4y+4=0 154. The angle between the normals at (1,3), (-3, 1) to
3)x2+y2-4x-2y+1=0 the circle x* + y* =10 is
4)x*+y* +8x+4y+4=0 - - - -
145. Equation of the normal at (2, 1) to the circle x? + y2 N3 2) 3 34 Loirs
-1 8x -+6y_+3k =0is ) -1 155. The normal of the circle (x - 2)? + (y -1)?> = 16 which
) X é i 4 4) X - é e bisects the chord cut off by the line x- 2y -3 =0
3)x+2y= ‘ )x-2y=0 1)2x+y+3=0 2)2x+y-4=0
146. The normal to the circle 3)2x+y-5=0 4)2x-y-3=0
X%+ % +2x—10y + k = 0 which is perpendicu- 156. The number of feet of normals from the point (7, -4)
. to the circle X2+ y?=5is
larto x—3y+2=01is 1)1 2)2 3)3 4)4
_ _ 157. The area of the triangle formed by the tangent and
D x+3y+2=0 2) 3x+y=0 normal at (2,4) on the circle x2 + y> =20 and X-axis
3) 3x+y=2 4)3x+y=4 is sq. units is
. 1)1 2)4 2 4
147. The normal at g to the circle )10 )40 3)20 )60
X2 +y2 —4x—6y+5=01is LENGTH OF THE TANGENT:
1) (x-2)sin@ +y (y — 3) cos@ =0 158. If the length of the tangent from (1,1) to the circle 2x?
+2y? - 4x - 6y + k =0 is 5 units then k -1 =
2) (x—2)sin@—(y—3)cosf=0 1) 31 2) 30 3)55 4)43
159. If a chord through P cut the circle
3)(x—2)sin@+(y—3)cosd =2V2 x*+ ) +2gx+2fy+c =0 inAand B another
4)(x—2)sint9—(y—3)cost9:2\/§ chordin C and D then
. 1) PA.PB<PCPD 2) PA.PB=PC.PD
148. The length of the intercept made by the normal at 3) PA_PB>PC.PD 4)
(1,6) of the circle ) PA. : ) PA.PB> PC.PD
x*+y*—4x—6y+3=0 between the coordi- 160. A tangentis drawn to the circle Z(X2 +y° ) -
nate axes is 3x+4y=0 and it touches the circle at A.The tan-
3 gent passes through the point P (2,1). Then PA=
D5 2245 3310 4 \g ()4 (2)2 3) 242 4)8
149. The area of the triangle formed by the tangent and
normal at (x,, y,) on the circle x* + y* = a and X-
axis is
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161. The length of the tangent from any point on the circle || 171. The point on the line 5x - y - 9 = 0, the length of the
x2+y%-2x -4y - 5 =0 to the circle tangent from which to the circle x? + y? + 6x - 4y+ 12
2x2+2y?-4x-8y-7=0is = 0 is minimum, is

3 1(3,6) 2)(2,1) 3)(1,2) 4)(2,-1)
1) 3 2) = 172. If the lengths of the tangents from the point (1,2) to
2 2 the circles x2 + y2 + x +y - 4 = 0 and
3) 2 4) does not exist 3x2+3y?-x-y-4 =0areintheratio 4:3

162. If the ratio of the lengths of tangents from a pointp to the 4 =
the circles X2 +y2 +4x +3 =0, x> + y2— 6x +5 =0
is 1: 2 then the locus of P is a circle whose centre ] 23 ) 21 3 17 A 19
1S ) 4 ) 4 ) 4 ) 4

—11 —-22
1) T’O 2) T’O PARAMETRIC EQUATIONS OF ACIRCLE:
11 173. The locus of the point of intersection of the lines x
3)(-11,6) 4)(T,Oj sin@ +ycos@ =aandxcos@ -ysin@ =b (for
i I f@)i ircle of radi

163. If the lengths of the tangents from P to the circles various values of §)is a circle of radius
4x2 + 4y? =9 and 9x?+ 9y? = 16 are in the ratio 3 : 4 1) a® + b? 2) Ja+b
then the locus of P is a circle of radius
N7 2) 3)7 4) N 174. If the equation of the tangent to the circle x =3 + 5

164. The angle between the tangents drawn from a point cosg ,y=-1+5sing atthe point (0,3) is
P to a circle is 60° and the length of the tangent from 1PX1+ ay+r =20 a1nd p>0 ;h(;n ptq =4 .
the circleis 2 /3 units. Then the radius of the circle ) ) ) )- ) , )

. 175. A straight line passes through the point (- /8, /8 )
is 0 e
16 2)2 3)3 4)1 and makes.ar} angle 135 W|tr.1 the positive direction

165. A point P is at a distance of 10 units from the centre of the x -axis intersects the circle x=5cos g,y =5
of acircle. Ifthe angle betweenthe tangents at P sing at A and B. Then the length of AB =
is 60° then the radius of the circle is
15 2)10 3)15 4)20 5

166. If the line y = x touches the circle x* + y? + 2gx + 15 2) E 3) \/g 4)10
2fy +c=0 atP. Where OP = 4,/ then c= 176. The locus of the point of intersection of the tangents
1)8 2)16 3)32 4)64 to the circle x =a cos @, y = a sin@ at the points

167. The angle between the tangents from the point

T
p(x,.y,) to the circle whose radius is 2\/3 units is whose parametric angles differ by 5 is a circle of
60° then the length of the tangent from p to the circle area
1)2 2) 23 3)6 4) 6.3 T

168. The points on the line x - y + 1 = 0 from which the )27 a® 2) 7 d? 3)2ra’ 4)
lengths of the tangents to the circle x>+ y?-3x =0 2
are of lengths 2 are 177. The parametric equations of the circle passing

L1 11 through the points (2,5), (2,3), (4,3) are
1)(2.3).(0.1) 2) (_E’EJ’(E’EJ NHNx=3+ (\/g) cos@,y=4+ (\/g) sing
35 3 5 2)x=3+8cos@, y=4+8sing
033w wen (53] V2 V2
3)x=3++2cosf,y=4+ i
169. If length of tangent from a pointPonx-y+1=0 to )X y '2 sing
. " . 4)x=4+2cos@, y=3+2sing
the circle x* + y*- 4x = 0 is of length \/g P can be 178. The locus of the point of intersection of the tangents
1)(3,4) 2)(-2,1) 3)(1,2) 4)(2,3) to the circle x> + y? = a? at the points whose

170. Length of the tangent to the circle x? + y? = 4 drawn parametric angles differ by 60° is a circle of radius
from the image of origin with respect to 3x + 4y + 25
=0 is " 2a 22 3 a " 2a

= a el ==
9% 2496  39J6 468 3 3 3
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179. The length of the chord joining the points (4cos @, || 187- Iftheliney =mx + cintersects the circle x* +y* = a*
4sing) and [4cos( 9 +60°%), 4sin (§+60%] on the g;er;the length of the chord so formed is 2b. Then
circle x*+y* =16 is 1) (@2 + b?) (M2 +1) 2) (b2 + a? ) (m?-1)
1)16 2)2 3)8 4)4 3)(a2-b?) (m2+1) 4) (a*+b?) (m?-1)

180. The centre and radius of the circle represented by 188. If c2 = a2 (’]+m2) and the line y=mx+c intersects
the equationx=4+5cos@ andy=2 +5sin@ are the circle x2 + y? = 4a? then the length of the chord
1)(-4,-2),5 2) (2,4),5 so formed is
3)(4,2),5 4)(-2,-4),5

181. The equation of the tangents to the circle x=4 + 5 1)2a 2)(\/5)8 3)2 \/g 4) 2(\/3 )

189. The length of the minor Arc formed by a chord of the
cos@,y=2+5sing atthe parametric point 2 s circle x* + y% - 2x - 4y-4=0is 7. Thenthe length
3 of the chord is
. . 1) 2 2)3 3) 27 4)3rx
1) (x-4)cos —+ (y-2)sin— =5 190. Length of the chord PQ of the circle x? + y? - 6x+ 8y
6 6 - 13 = 0 whose midpoint is (2, -3) is
P T 110 2)1 3)12 4)13
2) (X+4)003g + (y+2)sin (E} 5 191. The square of the distance between points (x,, y,)
and (x,, y,) on the circle x* + y> = a’ is
V4 T 1) 2(@*-x.X,- Y, Y,) 2)2(a®+x.X, +Y,Y,)
3) (x - 4) cos 3 +(y - 2) sin 3 S 3) 2(x,X, + Yy, - a%) 4) (a2 - X,X,7Y,Y,)
192. The straight line y = mx + ¢ cuts the circle x? + y? =
T T a? in real points if
4) (x -4) cosg +(y+2) sing =5 - -
[ 2 2
182. The length of the chord joining the parametric points Nya(d+m’)<c 2 Jar-m?) <e
2 2 [ .2 2
5—”and Eonthecirclex2+y2-2x-4y-3=0is A ya(l+em’)>e D yar(l=m7)>c
6 3 193. If the length of the intercept made by the circle x? +
1)20 2) 22 3)4 4) 42 y? + 4x - By+c = 0 on the line x-3y+1=0is 2./6,
183. Length of the chord joining the points ' @', "' ¢ ' on the then c =
circle x> + y2 = a? is 1)-3 2)3 3)-21 4) 21
194. The length of the chord of contact of the point (3,6)
1) 2a sin(e ; ¢j 2) 2a cos(e 2“1’]‘ with respect to the circle x? + y> = 9 is
3 12
2alsin O +o 2alcos O +¢ K \/g K 6\/5 3)\/5 Y \/g
3) 2 4) 2 195. AB is a chord of the circle x? + y2 = a2 . If AB
passes through (h,k) then the locus of the centre of
3r _ . the circle whose o n e

184, 0= T is a point on the circle(x+2)? + (y - 3)> = 8. diameter is AB is
Then the coordinates of the point are 1) x* +y?=h?+k* 2) x* +y? +hx +ky =0
1)(01)  2)(-4,1)  3)(05)  4)(-4,5) 3)x*+y*-hx-ky=0

4)yx2+y?-hx-ky+hk=0
CHORD, LENGTH OF THE CHORD, 196. If a chord of the circle x? + y? - 2ax = 0 passes
CHORD OF CONTACT: through the origin then the locus of the foot of the
perpendicular from the centre of the circle to that

185. Theline x cos @ +ysing = p intersects the circle chord is
x2+y2=4 atAand B. If the chord AB makes an Nx2+y*=a 2)x¢+y*+ax =0
angle 30° at a point on the circumference of the circle, 3)x*+y*-ay=0 4)x2+y*-ax =0
then 197. Theline 3x - 4y - 10 = 0 intersects the circle whose
1)p?=3 2) p? = 4 cos? 15° centre is (5,-5). If the length of the intercept is 24
3)p? =2 4)p?=6 and the equation of the circle is

. . . x2+y2+2gx+2fy+c=0 thenc=

186. If the line x = 3y + 13 intersects the circle x2 + y? -
4x + 4y + 3 = 0 then the square of length of the 1) 119 2)-119 3)169 4)-169
chord is 198. Ifthe line x - 7y - 8 = 0 intersects the circle x + y? -

8x-6y=0at A,Band O =(0,0) then the area of the
5 5 A OAB is
N0 210 3)\/; 4) 5 1) 8 2) 1 3) 2 4)4
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XY . 208. ABiis a chord of the circle x? + y2 - 7x - 4 =0. If
199, Theline -+ =1 intersects the coordinate axes (1,-1)is the mid point of the chord AB then the area of
at A and B. A line perpendicular to the line AB the triangle formed by AB and the coordinate axes is
intersects the axes at P and Q. The locus of the 9 9 3 1
point of intersection of the lines AQ and BP is 1) 5+ 2) — 3) o~ 4) =
1) (x +a) x + (y+b) y = 0 20 0 20 02
2)(x-a)a+(y-b)b=0 209. If a tangent to the circle x? + y? = a? intersects the
3)x (x-a)+y(y-b) =0 coordinate axes at A and B then the locus of the
4)x (x-a)+yy+b)=0 mid point of the portion AB is
200. Area of the triangle formed by the pair of tangents 1)a(x* +y*) = 4xy 2) @ (x* +y?) = 4x’y’
drawn form the origin to x2 + y2 - 8x - 8y + 16 = 0 3)a’(x+y)=axty?  4)a? (xX*+y)=xy
and the chord of contact of the origin in sq. units is 210. If the locus of the mid points of the chords of the
1)2 2) 4 3)8 4)16 circle x? + y2 - 2x + 2y - 2 = 0 which are parallel to
201. If the chord of contact of the tangents drawn from the line y = x + 5 is ax + by + ¢ = 0 (a > 0) then
(h,k) to the circle x2 + y2 = a? subtends a right angle a+c
at the centre then =
1)h2+K2 = 2 2)2 (W +K) =2 b
3)h2- k2 = a2 4) h? + k2 = 28?2 1)1 2)-1 3)3 4)2
202. Ifthe equations of the two circles are x? + y2=1,x2+ || 211.  If ABiis a chord of the circle x? + y? + 8x -4y - 16=0
y2-2x - By + 6 = 0, then the line 4x - 3y-5=0 is and (-1, 1) is the mid point of the chord AB then AB
1) a tangent to both the circles passes through the point
2) a chord of both the circles 1)(2,2) 2)(210)  31,-1)  4H(-21)
3) a normal to both the Circles 212. |f the Iength Of a chord Of the circle X2 + y2 = 32 is 2k
4) a normal to the first circle and a tangent to the then the locus of the mid point of that chord is a
Second Circle circle Of radius
203. The angle between the straight lines joining the 1) a?- k2 2) Kk — 42
origin to the points of intersection of the line
) 3) /42, 12 4) 2 12
4x+3y=24 and thecircle (x —3)" +(y—4)" = 24 ) Na® +k ) Na® —k
) 213. Thelocus of the mid points of the chords of the circle
5 x2 +y2 - 2x+ 2y -2 = 0 parallel to the line y=x+5
(1) ~/3 2) r/4 B)r/6 4 /2 is the line which passes through the point
204. The chords of contact of the pair of tangents to the 1) (-1 "1.) 2)_(1 ’1). 3)(0,0) 4_) (2,-1)
circle x2 +y2 = 1 drawn from any point on the line 2x 214. If (1,2) is the mid point of a chord of the circle (x-2)?
+y = 4 pass through the point + (y - 4)>=10) and the equation of that chord is
ax+by+c=0(a>0)thena-b+c=
11 11 1 1 1) 6 2)-6 3)-2 4)2
1) Pt 2) DN 3) 15_ 4) _91 . . . .
274 4’2 2 2 215. If(2,3)is the mid point of a chord of the circle x2 + y?
205. The distance between the chords of contact of the =25 then the sum of the intercepts of that chord is
points (0,0) and (g,f) with respect to the circle —65 169 65
X2+y2+2gx +2fy+c=0is 1) 2) 3)13 4) ——
6 6 6
g2 + f2 iy g2 +f2 —c 216. The locus of the middle points of the chords of the
5 [¢? + 12 2) g+ f? circle x* + y? = 8 which are at a distance of /2
units from the centre of the circle is
g+ —c g +f-c Nxt+y =2 2)xt+yr=1
3)@ 4) 2W )x2+y* =4 4)x% +y?= 1
206. The points of contact of the tangents from (4, -2) to 217. Thelocus of the middle points of chords of length
the circle x2 + y2 = 10 are 4 onthecircle x* + 1> =16
;; 8 3)3)(3(; ) 1) i; 5:1331)) E'13’31)) 1) A straight line 2) Acircle of radius
3) A circle of radius 2 /3
MID POINT OF THE CHORD: 4) Anellipse
. _ 218. Aline through the origin cuts the circle x2 + y? - 2x -
207. If a chord of the circle x? + y? = 16 makes an angle - . .
90° at the centre of the circle then the locus of the 203;\_ OatA. The locus of the mid-point of the chord
mid point of that chord is a circle whose radius is IS
Nx2+y?+2x+2y=0 2)x*+y’+x+y=0
1) 442 2)4 3) 242 4)8 3)x2+y2-2x-2y=0 4)x2+y2-x-y=0
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219. The locus of the mid point of the chord of the circle || 228. The pole of the line ax + by + 3(a? + b?) = 0 w.r.t. the
x2 + y2 = 25 which subtends a right angle at (2, -3) is circle x> + y? + 2ax + 2by - (a2 +b? ) =0 is
1)x2+y?+2x+3y-24=0 1)(a, b) 2)(-a,-b)  3)(2a,2b) 4)(-2a,-2b)
2)x2+y?-2x+3y-6=0 229. |Ifthe polar of P (3,1) w.r.t. a circle meet the circle at
3)x2+y?-2x-3y-12=0 A and B whose middle point is (4,3) then
4)x2+y2+2x-3y-6=0 equation of AB is

. . 2 2 2 1)4x + 3y =25 2)3x+y=15
220. The locus of mid points of chords of x* + y* = 3)x +2y = 10 BHx+y=7
which subtend a angle 120° at the centre is 230. The polars of the points (3,4), (-5, 12) and (6,t) w.r.t.
a circle are concurrent. Then t=
() x*+y*=a’ (@)2x*+2y*=a’ 11 2)2 3) 3 4)4
231. The polars of (x, , y,) wrt x>+ y>-2kx + c2=0
(3)3x* +3y* =a’ (4)4x* +4y* =a’ where kis a variable are concurrent at
221. The locus of the mid point of the chord of the circle 5 ,
x? + y2 = 25 which passes through the fixed point e N +c T
(4,6)is acircle. The radius of that circle is DU, 27,
NY52 242 )Yz 4410 - 2
(_ X, t+c J ( x, - c? J
3)| ~ Y 4)| *i
POLE AND POLAR: Y1 Y
232. The pole of the line 8x - 2y - 11 = 0 w.r.t.2x? + 2y2 =

222. The locus of the poles of the tangents to the circle 1is
x? + y2 = a2 with respect to the circle x? + y? + 2ax - 1) (4,1) 2) (-4,1) 3)(-4,-1) 4)(4,-1)
a’=0is 233. The poles of tangents of the circle (x-p)? + y? =b?
1) y2 +2ax =0 2)x2+4ay=0 w.rt circle x? +y? = a? lie on the curve
3) y? = 4ax 4)y*+4ax=0 1) (px - @2)? = X2 + y?

223. If the polar of P with respect ot the circle x? + y* = a 2) (px - @22 = b2 (x2 + y?)
tquches the circle x2 + y2 = b and P lies on the 3) (bx - @27 =p? (x2+y?)
circle x2 + y?= c then ¢ = 4) (px - @?)? = b? (x2-y?)

b2 a’ 234. If polar of a point P w.r.t the circle S =0 has no
1) — 2) \/% 3) — 4) ab? intersection with the circle, then P
a b 1) lies out side the circle 2) lies on the circle

224. If (x,,y,) is the pole of the line Ix + my + n = 0 with 3) lies inside the circle
respect to the circle (x -h)? + (y-k)? = r? then 4) this data is not sufficient
x —h —k 235. The locus of poles of Ix + my + n =0 with respect
HTA_NKTR to a variable circle passing through the points (a,0)

! m and (-a, 0) is
_ 1)Ix2-mxy+ny+a2l=0
1) 2) lh+mk+n 2)ly>-mxy+nx+a? =0
Ih+ mk _ 2 3)mx2-Ixy+nx+a’l=0
) 4)my?-Ixy+ny+a%l =0
3)-r2 4) -r 236. The polar of the origin with respect to the circle x2 +
h+mk+n y? + 2gx + 2fy + ¢ = 0 touches the circle x? + y2 = a?

225. The locus of the poles of the line ax + by + ¢ = 0 if 022 P )2

with respect to the system of circles x2 + y2 = ;; 2 (g -gg2; i; Z (g ++992;
(A4 is avariable) is a straight line whose slope is 237. The locus of poles of concurrent lines with respect
to a circle is
1)1 2) a 3) __b 4) 2 1) a straight line passing through the centre
b a a 2) a straight line not passing through the centre

226. If the polars of the points which are on the line 3) a circle concentric with the given circle
2x + 3y - 4 = 0 with respect to the circle x2+y2=3 4) Circle
are concurrent at Q then Q = 238. The locus of the point whose polars w.r.t the circles

* X2+y2-4x-4y-8=0 and x2+y2-2x+6y-2=0
1) z 2) __3 3) E 4) 2 are mutually perpendicualr is
3 2 2 4 1)x2+y2-5x-3y+5=0

227. Ifthe polar of P(-1,2) w.r.t (x-3)2 + (y-4)2 = 16 meets 2)x*+y?-3x+y-4=0
the circle at Q and R then the circumcentre of triangle 3)x*+y?-2x-y-4=0
PQR is 4)x2+y?-3x+2y-4=0
1)(1,3) 2)(3,4) 3)(-1,3) 4)(1,-3)
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239. The polar of the point (2, -4) with respectto thecircle || 248. If the lines 2x +3y -4=0andkx +4y-2 =0 are
3x? + 3y? = 2 divides the line segment joining (-1, 2) conjugate with respect to the circle x? + y> =4 then
and (5,4) in the ratio k-1=
1)5:8 2)-5:8 3)8:5 4)-8:5 1)-5 2)-6 3)-4 4)5

240. Ifthe polar of the point (3,6) with respect to the circle || 249. If the inverse point of (2,-1) with respect to the circle
x2+y?-2x-8y+c=0isx+y=15, then the radius x2+y?2=9is (p,q) then q =
of the circle is 18 _9 _3
1) J14 2)20 3) 245 4471 DA 2) 5 3)-9 4 5

241. Ifthe chord of contact of tangents drawn from the || 250. If the inverse point of (0,0) with respect to the circle

. . 2 2 = i =
right angle at the center. - Je - fe
Vg s 2 2g+ 1)
(D) B+ =a’ (2)2(h* +k*)=d’
-2/ -2 fc
G n* -k =d* (4 n*+k* =24’ S N

242. L=2x+2y-25=0andP =(3,4). With respect to 251 Ifthei int of ith t to th
the circle X2 + y2 - 2x - 4y - 14 = 0 . e inverse pointof (x  , y,) with respect to the
1) Lis atangent at of P X, W
2)Lis chord of contact of P circle x2+y2=a?is ;a? then k =
3) Lis polar of P 4) chord

243. The polar of the point (t - 1, 2t) w.r.t. the circle x* + y? 2
- 4x + By + 4 = 0 passes through the point of 1) _a 2) a
intersection of the lines xl2 + J’12 X +y
1) x-y-2=0,x+2y+4=0
2)3x+3y+2=0,x+2y+4=0 X+ y; X, +y
3)x-y-2=0,x+2y-4=0 3)7 4)7
4)-3x+3y+2=0x-2y+4=0 252. [Iftheinverse pointof (1, -1) with respect to the circle

244. For all values of j ,the polar of the point ' P ’ P

1
(2/1,/1 —4) with respect to the circle X2 +yr= 4 isCthenC +C =
x> +y*—4x-6y+1=0 passes through the 1 (1 _1]
fixed point. R 4 475 ) A0 4)2
_ 253. P (2,1) and Q (8,4) are 2 points and x2 + y> = 20 is
(1) (2’ 3) 2) (3’1) the equation of a circle. Then
q . 1) P and Q are extremities of a diameter of the circle
(3)( 3, 1) (4)(1’ 3) 2) P and Q are conjugate points with respect to the
circle
CONJUGATES AND INVERSE POINTS: 3) P and Q are extremities of a chord which makes
an angle 90° at the centre of the circle

245. If the points (2,3) and (k, -I) are conjugate points 4) P and Q are inverse points with respect to the
with respect to the circle x2 + y?-2x + 2y -1 =0 circle
then k? = 254. The conjugate point of (-4, 3) w.r.t. the circl x2 + y? +
14 2)8 3)16 4)6 2x-4y-3=0is

246. If(1,4),(-2,3) are conjugate points with respect 1)(3,-4)  2)(-4,3)  3)(-34) 4)(-3,-4)

5 5 255. Ifthelines 3x +y=10and x + 2y =4 are conjugate
to x* + y* =k thenk= with respect to a circle whose centre is origin, then
its radius is
(1) 10 (2) V10 (3) 100 (4)2 "2 ) 38 na
247. Theinverse point of (2, -3) with respect to the circle ) ) 2\5 ) )
X2 +y? +6x-4y-12=0is 256. The inverse point of (x,, y,) w.r.t. x> + y> = a*is (kx,,
(3 5 -5 ) =k
1) ) 2) (5,7 a> 2>
1 2
ll 11 9 )x12_y12 )X12+y12
3|73 4) [sz ) 2
_r _y
R Dy
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) by
PAlROF TANGENTS' 270. A straight line —+X=1 moves such that

257. Ifthe combined equation of the tangents from (11,3) a b
to the circle x2 + y2 =65 is 1 1 1
(1Mx +3y-65)>+k (x> +y?-65)= 0 thenk = = (A st). Then the Locus of th
1)-65  2)65 3)130 4)14 bt ¢ (cisconst). e rocus otthe

258. The equation of the tangents from the origin to x> + foot of the
y?-6x-2y+8=0 are perpendicular drawn from (0,0) to the given line is
)x+y=0, 7x+y=0
2)x-y=0,x+7y =0 1) X2 + y2 = ¢2 2)x2+y=L
3)x+y=0,x+7y=0 c?
4)x=0,y=0 3) x2 +y? = 2c? 4) x? + y? = 4¢?

271. Aline of symmetry to the circle is a
MISCE.LLENElOUS EROBLIE_MS: . 1) tangent 2) polar

259. Number of circles with a given radius and touching 3) chord 4) diameter
both the coordinate axes is
1)1 2)2 3)4 4) a 272. Ifthelinesax+b,y+c, =0, ax+by+c,=0 cut

260. A right angled isosceles triangle is inscribed in a
circle x” + y° - dx - 2y - 11 = 0 then the length of the the co-ordinate axes is concyclic points then e =
side of the triangle is Y bb,
1)4 2) 42  3)6 4) 2.2 1)2 2) 1 3)-1 4)c,c,

261. The area of the circle 2x2 + 2y2- 4x + 6y - 3=0 is || 273. The circles represented by x* + y? + 2gx + ¢ = 0 (c

< 0) and y-axis intersect in points whose
N 197 2 209 3 209 4 19 coordinates are
2 41 714 4 1)(0,0) 2)(0, e)

262. The number of circles which touch the coordinate
axes and the line x = 2 is 3) (0,xv-c¢) 4) (\/=c,0)

1)0 o 2)3 3) 4, ) 4)2 . 274. A regular polygon of 9 sides where length of each

263. If3x+y=0isa tanggnt to the circle its centre 1S (2.- side is '2' is inscribed in a circle. The radius of the
1) taken then equation of theanother tangent is circle is
1)x-3y=0 2)x+3y=0 3)3x-y=0 4) 2x+y=0

264. The number of circles which touch all the 3 lines x + T T T T
y=1,x-y=1and2x+3y+4=0 is 1)sec§ 2)cosec3 3)cot3 4)tan§
12 2)1 3)3 ,4) 4 . 275. The locus of the point which divides the join of

265. The number of tangents from the point of inter- A(-1,1), and a variable point P on the circle x2+y? =
section of the lines x+3y =4,4x -y =3 to the 4inratio 3:2is

o . 1) (5% + 2)2 + (5y - 2)° = 36
circle x* +y* —4x—6y+1=0is 2) (5x + 6)* + (5y - 3)°= 16
H0 @1 ()2 )3 3) (5x-2)°+ (5y - 2)° = 36

2 2 =

266. The locus of the mid point of a chord of the circle x2 4) (5x +2)* + (dy +2)* = 36 _ _
+y2- 2x - 2y - 4 = 0 which makes an angle 90° at 276. A(1,5)andB(3,1) are the ends of diameter of a circle
the centre of the circle is x>+ y>+ gx+fy+2c = 0 then the ends of the perpendicular diameter to the above

- are
C =

1)(4,4),(0,2) 2)(5,1),(-1,5)
1 1 3) (-6, 1), (10,7) 4)(2,2),(33)
) ) : e line y = mx passes outside the circle x> + y
i ) i 10x + 16 = 0, then the value of m is given by

267. Iftheline 3x -4y = ;] intersects the circle x? + y? - ; ; 4
4x - 8y = 5 then the range of } is 1)m = Z 2) |m|<Z 3) |m|>Z 4) |m|<§
1) (15, 35) 2)(-15, 35)

3)[-35, 15] 4)(-35, 15) 278. Ifx®+y? + 8x + 6y + k = 0 represents a circle, then

268. The number of the common points of the line 5x + the range of k =
12y =4 and the circle x2 + y2 - 6x + 4y + 12 =0 is 1) (-0, 29] 2) (o0, -25)

1)0 2)2 3)1 4)3 3)[25, o) 4) (-0, 9]

269. If the two circles passing through (0, a), (0,-a) and || 279. Perpendiculars PL and PM are drawn from P(x,.y,’
touching the st. line y = mx + ¢ cut at right angles to the pair of lines ax? + 2hxy + by? = 0. The equation
then c2 = to the circum circle of A OLM is
1) a%(1+m?) 2)a? (2 +m?) 1) x2 + y? = a2, where a is the distance from P to
3)a?(1+2m?) 4) 2a? (1 + m?) LM
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2) (x- x,)? + (y - y,)? = @ where a is the distance 101.4 1023 1033 1044 1053

g e 1064 1072 1083 1093 1104

4; A 1.1 1123 1134 1142 1153

280. The equation ax? + 2hxy+ by? + 2gx+ 2fy + ¢ = 0 1163  117.1 1183 1194 1204
represents a circle if 121.1 122.2 123.1 124.3 125.2

1) ab = h? 1264 127.1 1283 1293 1302
2)a=b,h=0,g*+f > ac 131.1 1324 133.1 1342 1353
3)a=b,g*=F ) 1362 137.1 1381 1393 1403

281. :‘)paa_ng’qhb; ?HSI;nf;egsfgistance and the shortest 431422 143.3 1442 1452
distance respectively of the point (-7,2) from any point 146.3 147.2 148.3 149.2 150.4

o 151.3 1522 1533 1541 1553

(a, ﬂ)on the curve whose equation is x> + y? - 10x 1562 1573 1583 1592  160.1
-14y-51=0then GMofpandq = 161.1 1621 163.1 1642 165.1
1H2J11 25J5  3)13 4) 45 1663 1673 1683 1694 1702

282. The center of the circle 171.2 172.2 173.4 174.2 175.4
(xcosas ysina—a +(xsina—ycosa—b) =k 1763 1773 1784 1794  180.3

: S0 181.3 1823  183.1 1844 185.1

(if  varies) is 1862 1873 188.4 1892 1903

1) (acosa+bsina,asina+bcosa) 191.1 1923 1931 1944 1953
, ' 1964 1972 1984 1993  200.3

2) (acosa—bsine,asina +bcosa) 2014 2021 2034 2041 205.4
) 2063 2073 2081 2092 210.1

3)(acosa+bsina,asina—bcosa
211.2 2124 2133 2142 2154

4) (acosa—bsina,asina—bcosa) 216.1 217.3 2184 2192 2204

283. The area bounded by the circles x2+y?=1 and x2 2213 2224 2231 2244 2254
+y2 =2, and the pair of lines2x? -3xy- 2y? = 0 2263 227.1 2284 2293  230.1
(y>0)is 231.2 2324 2332 2343 2352

P T 3 236.2 237.2 2382 2394 2403

1) 4 2) 5 3) 4 4) 7 2414 2423 2431 2442 2453
246.1 247.1 2482 2492 2504

KEY 2513 2523 2534 2543 2552

256.2  257.1 2582 2593  260.2
261.3 2624 263.1 2644  265.1
266.2 2673 268.1 2692 270.1
2714 2722 2733 2742 2751
276.1 2773 278.1 2793  280.2
281.1 2823  283.1

01.4 02.4 03.4 04.4 05.2

06.3 07.4 08.2 09.1 10.3

11.1 12.3 13.1 14.2 15.2

16. 4 17.2 18.2 19.1 20.2

21.1 22.1 23.1 243 25.2

26.4 27.3 28.2 29.1 30.2

31.3 32.2 33.3 34.1 35.3

36.1 37.3 38.3 39.2 40.2 Verify the given answers

41.2 42.4 43.2 441 45.2 Verify the given answers

2?? ;‘;; 222 22; 2(5); 7. Centre is the point of intersection of the given two
: ‘ : : . lineand ;-2 =154 = r =7

26.3 57.4 58.3 59.2 60.3 13. Centreis (a,a) and radius is ‘a’

61.1 62.3 63.2 64.2 65.4 21 Centre is (1,1) and radius is the distance

HINTS

i

66.1 67.1 68.3 69.2 70.1 ' between(1,1)and (-1,2)

71.3 72.3 73.1 74.2 75.2 22.  Centre of the required circle is the image of
76.3 77.2 782 79 .4 80.1 (1,0) with respect to x + y = 2 and radius is ‘1’
81.4 82.3 83.1 84.3 85.3 27. shortest distance = | CP —r |

86.4 87.3 88.1 89.3 90.4

91.4 92.2 93 .4 94.3 95.4 longest distance = |CP + r| where ‘¢’ is

96.4 973 98.1 99 .4 100.2 the centre and ‘p’ is the given point
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28. P=(-9,7)C=centre =(3,-2) ; PC =d the required 9 16
point divides PC in the ratio -(d+r) : . 165 S=x"+y"—==0;S'=x>4+1y>——=0
33. A=(1,0) B=(0,1). here centre = mid point of AB 4 9
—_— l:m=34
. AB
and radius = X Locus of ‘P’ is [%2¢' = 2s
49. Equation. of the required Ilocus s || 166. OP= /S“ OC2+CP2=0P?
5+ 13) 169. Verify the given answers
6x—-8y+ ( =0 ' '
oy : 175. AB = diameter
52. ('xl’yl) =(3,2) (xz,y2) =(@3) 185. COSE = —where ‘0’ is the angle made by the chord
r
X%, + 1y, =0. . 0
57 A=(21).B=(55)C = (-6.7) AB at centeri.e. g = 60"
AB and AC are perpendicular 192. d<r _
60. a=-4;b=-6 . equation of the circle is 195. (0,0), (h,k) are ends of the diameter.
5 5 199. (a,0)(0,b) are ends of the diameter.
xX“+y —ax—-by=0.
63. verify the given answers 201 r= 4§,
65.  let mid point of PAbe (x, y, ) then 202. Verifythe given answers.
. ) 210. Required locus is the line passing through the center
|nt§rcepts f)f the line pa are 2x4 and 2y1 of the circle and perpendicular to the given line.
/3. verify jthe given an'swers ) 219. Thelocus of the midpoints of the chords of the circle
79. equation. of the circle passing through
(0,0),(a,b),(b,a) is x> + y* = a* which subtend a right angle
(a+b x? +y2)= (a2 +b2Xx+ y) at (h,k) is 22 427 -2y hE +k —d® =0
82. aqap=bqbp Substitute (h,k) = (2,3), 42 = 25.
1 226. Qs the pole of the given line w.r.t. the given circle.
83. of the points ml’% (i =1,2,3,4)are concyclic Find pole.
254. \Verify the given answers.
then mm,mm, =1 257. =-8,,
93. The distance between the pair of parallel 264. Check whether the given lines are conCL.Jrrent. are
not. Also, check whether any two of the given lines
lines = diameter. are parallel or not.
100. Required locus is the director circle of the 274. The side of the polygon of ‘n’ sides makes an angle
givencirclei.e. x> + y* =24’ 27 ,
) . atcenter= — =0, length of the chord (side) =
104. verify the given answers. n
106. (x,, =(3,—-1 . 6
(v.3,)=6-1) —
2
lope of the tangent nre)
slope of the tangent = .
P ’ (y S ) r= (ﬁj cos ec(zj
= - .
108. Verify the given answers. 2 n
2 2
127. Centre lies on anguler bisector of the given lines. 278. g + [ —c20
- 279. required circle is the circle on OP as diameter.
134, A=(13),B=(-31), 4B = 442 g
72'7’22 —7zr12
0 283, ——
AB = 2rcos| — 4
2
139. \Verify the given answers.
143. Centre lies on the given line
158. S, =5
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LEVEL - Il EQUATION TO THE CIRCLE PASSING
EQUATION TO THE CIRCLE WITH _ THROUGH GIVEN POINTS:
CENTRE AND RADIUS: 8. The circle passing through (t,1), (1,t) and (t,t) for all
1. Equations of the circles which touch both the axes values of t passes through .........
and x = c are NEDAE A AL
02 CONCYCLIC POINTS:
N x2+y2Efex—cy+—=0 9. If the lines (2x-y + 1) (x-2y + 3) = 0 intersect the
4 coordinate axes in concyclic points then the centre
5 of the circle is
c -7 5 -7 5
2)x2+y?—cx Tey+—=0 (j (j
) y Y+ D72 2) |33
2 3 (Z ij A (7 —5j
3)x2+y2icx+cy+c—=0 Nag )44
4 10. Ifthe lines 2x +3y - 1= 0 and 3x+2y+2 = 0 intersect
4Ix2+y? —cx —cy—c2=0 the coordinate axes atA,B,C,D then the equation of
2. ABCD is a square of area 4 sq. units. Taking AB the circle passing through these points is
and AD as axes of co-ordinates, the equation of the 1) x* +y? + x+dy -2 =0
circle which touches the sides of the square is 2) 6x* + 6y’ +x +4y-2=0
1)x2+y2—2x—-2y—-1=0 3)6x2+6y?+x-4y-2=0
2)x2+y2-2x-2y+1=0 4)6x2+6y?-x-4y-2=0
3)x2+y*—4x—-4y+1 =0 1
4)x2+y?—4x-6y-6=0 11.  Ifthe points | ™>——| where k = 1,2,3,4 are
3. The equation of the circle touching both negative axes my
and having radius ‘3’ is given by concyclic thenm m,m,m, =
1)x*+y?-6x—-6y+9=0 1)0 2)1 3)-1 4) + 1
2)x+y*+6x—6y+9=0 12.  The pair of straight lines ax? + 2hxy+ ay? + 2gx + 2fy
3)x2+y?+6x+6y+9=0 +¢ =0 meet the coordinate axes in concyclic points.
4)x2+y?+6x+6y+4=0 The equation of the circle through those concyclic
4. A circle having radius 7 touches both the axes and points is
lies in 15t quadrant. If the circle is rolled along the 1)ax?+ay?+2gx +2fy+c=0
positive x- axis and completes one rotation. Then 2)x2+y?+2gx-2fy+c=0
equation of circle in final position is 3)xP+y2-2gx-2fy-c=0
1) (x=512+(y—-7)?=49 4)ax?+ay?-2gx-2fy-c=0
2) (x=7)+(y—5)2=49 13.  PAand PB are tangents drawn from P(2,3) to the
3) (x=7)*+(y-2)*=49 circle x2 + y2 +4x+2y+1=0.If Cisthe centre
4) (x = 7)y+(y—9)?=49 . . . .
of the circle and PACB is a cyclic quadrilateral then
CENTRE RADIUS AND DIAMETER OF A CIRCLE: the circum centre of the APAB s
1)(0,1) 2)(0-1)  3)(21) 421
5. A Circle of constant radius 3 k passes through the
origin and intersects the axes at A and B. The locus
) ; _ LENGTH OF INTERCEPTS MADE BY A
;)Sf;h;rcc;:le:’g;)lrc;doiztshe triangle OAB where O = (0,0) CIRCLE ON THE AXES:
1) 2k o\AK? 3y 4k 4) 3k 14. If the least circle passing through the points (-1, 2)
6 'I)'h | fih int of ')t . 1Zth i and (3, -4) intersects the x-axis then the length of
. e locus of the point of intersection of the lines the intercept so formed is
1-¢2 2 D43 2243 32J10 4 2413
X=" 5 y= ) 2 Where t is a parameter is a
1+¢ +1 TANGENTS TO THE CIRCLES:
circle whose radius is 15. A tangent to the circle x? + y? = a? intersects the
1 coordinate axes at Aand B. The locus of the point
1)2 2)1 3) 4 4) — of intersection of the lines passing through A,B and
2 parellel to the coordinate axes is
7. An equilateral triangle is inscribed in the circle x2 + 1 1 1 1 1 1
y2 — 12x — 8y + 4 = 0 then the length of the side is N >3t 3=7 2) Tt —=—
Xy a X y a
12 2)6 3)44/3 H12 1 1, 11 1
3y 2t =4a 4) 2t 7=~
x* 0y x5y a
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16.

17.

18.

19.

20.

21.

22.

23.

24.

Tangents OA and OB are drawn to the circle x2 + y?
+gx +fy+c=0from O (0,0). The equation of the
circum circle of the A OAB is

1) x2+y?-gx-fy=0 2)x2+y2+gx+fy=0
3)2x2+2y?-gx-fy=0 4)2x%2 + 2y? + gx + fy=0
The angle between the tangents from any point on the
circle x? +y?=r? tothecircle X2 +y? =r? sin® ¢ is

a
1o 2)2ax 3)5 4Haa

If the tangents from P to the circle x? + y2 = a? make
angles ¢ and £ with the positive direction of the x-

axis such that cotor +cot f# = k then the locus of P
is
) k' =2xy=a’ 2k(y* —a*)=2xy

3) k(y*—a*)=x"—-a* 4) k(x*—a*)=2xy
Tangents are drawn from any point on the circle x2 +
y2 + 2gx + 2fy + ¢ = 0 to the circle x2 + y? + 2gx +
2fy + csin? ¢ + (g? + f2) cos? ¢ =0. Then the
angle between the tangents is

a 3

3) 5 4) 5
Tangents are drawn from any point on the circle x2 +
y?2 = R? to the circle x? + y? = r2, If the line joining the
points of intersection of these tangents with the first
circle also touches the second circle then R =

3r
1) >
The locus of the feet of perpendiculars drawn from the
point (a,0) on tangents to the circle x?+ y? = a2 is
1)a? (x*+y*+ax )’ =a?(y? +(x +a)?)
2) a% (x2 + y?-ax)? = y2 + (x-a)?
3) (x2 +y?-ax)? =a (y? + (x-a)?)
4) @ [(x* +y?) - ax* ] = (y* + (x-a)?)
Atangent at a point on the circle x? + y? = a? intersect
a concentric circle S at P and Q. The tangents of
this circle at, P,Q meet on the circle x2 + y? = b2,
The equation of the concentric circle S is
1) x2+y?=a%+b? 2) x2 + y2 = a?b?
3)x2+y?=a?-Db? 4)x2+y?=ab
The locus of the mid point of the portion of the line
intercepted between the coordinate axes and which
touches the circle x> + y2 = a2 is

o 2)2«a

2)2r 3)3r 4)4r

1 1 1 1 1 2
1)x—z+7=a—z 2)7+7=y
1 1 4
3)x—2+7=a—2 4) X2 + y? = 42

Let Q = (a,b) be a point. P is a point on the circle
centred at the origin and of radius r. Let ¢ be the
angle which the line joining P to the centre makes
with the positive x-axis. If the line PQ is a tangent
to the circle, then acos ¢ +bsin o =

1)r 2)r 3)1/r 4)1/r?

25.

26.

27.

28.

29.

30.

31.

32.

The tangents to the circle x> + y?2-2x =0 atA(1,1)
and B (0,0) intersect at C. If D is the centre of the
circle then the area of the quadrilateral ADBC is

1
4) 2

1) = 2)2
)5 )
If @ is the angle between the tangents from (0,0) to

3) 1

0
the circle x2 + y2 - 14x + 2y + 25 = 0 then sin [—j

2
5
*cos || =

1) 22

1 1
A5 ¥
NORMAL TO THE CIRCLE:

4) 2

The condition for the line Ix + my + n = 0 to be a
normal to the circle x2 + y2 + 2gx + 2fy + ¢ =0 is
1) Ig+mf=n 2)Ig+mf+n=0
3)Ig+mf=0 4)1g = mf

The equation of the circle for which xy+2y+2x+ 4 =
0 are normals and is passing through the point
(-1,1)is

Nx2+y?+x-y=0

2)x2+y?+2x-2y+2=0
3)x2+y?+4x+4y-2=0

4)x2+y2-5x-3y=0

LENGTH OF THE TANGENT:

The area of the quadrilaterial formed by the 2 tangents
from (4,5) to the circle x2 + y?-4x-2y-11=0 and
a pair of radii is

1)2 2)4

3)8 4)16

The lengths of the tangents from (1,0), (2,0), (3,2) to

acircle are 1,,/7 ,,/2 . Then the equation of the

circle is

1Nx2+y?+6x+17y+6=0
2)2x2+ 2y +6x-17y-6=0
3)2x2+2y?-6x-17y-6=0

4)2x2+ 2y?-6x-17y-6=0

If the distances from the origin to the centres of three
circles x*+y*-2k. x=c*(i=1,23) are in G.P. then the
lengths of the tangents drawn from any point on the
circle x2+y?=c? to given circles are in
1) AP 2)GP 3)H.P 4)H.GP
PARAMETRIC EQUATIONS OF ACIRCLE:

The maximum area of the rectangle that can be

inscribed in the circle givenbyx=3+5cos@,y=
1+ 5sin @ in sq. units is

1)25 2)50 3)100

4) 5002

SR. MATHEMATICS

282

CIRCLES




LENGTH OF THE CHORD: 39. The equation of the locus of the mid points of the
Xy chord of the circle 4x2+4y?-12x+4y+1=0 that subtend
33. Iftheline _+Z =1 intersects the circle x? + y2 = 207
a an angle of ?at its centre is
c? then the length of the chord so formed is (/2 ) c.
Then . E_
1) a?,b?,c? areinH.P. 2)a, b, c arein H.P. 1) x*+y*3x+y+ 31 =0
3)c?,a%, b?areinH.P. 4)a? c? b?arein H.P.
34.  Thelength of the least chord which passes through 2, 2 31
the point (2,1) of the circle X2 + y2 - 2x- 4y - 13 =0 is 2) ¥y =3x+y-re=0
1)2 2) \2 3)3.2 4)8 o 31
35. The point of intersection of the tangents drawn at 3)x +y +3x+y+g =0
the ends of the chord joining the points oz and £ on
the circle 2 2 31
X'+y =3x+y+—=0
X2 +y* =a’is 4) d Y 16
. ot a+
asin —ﬂ acos —'B POLE AND POLAR:
2 2
1 sin ail? ﬂ 40. Ifachord of the circle x? + y? = a?> makes an angle 2
2 2 o at the origin then the locus of the pole of that
chord with respect to the circle x? + y2 = a2 is the
a+pf . +8 circle whose radius is
acos N asin 5 1)aseca 2)a?sec’o
2) a-p a—j 3)atana 4) a cosec ¢
cos—=— Ccos 41.  The area of the triangle formed by the polar of (1,2)
2 2 with respect to the circle 2x2 + 2y? - 3x = 0 and the
coordinate axes is
acos% a cos az‘ﬁ 9
3)| cos OLT-I—B > sin aTJrB 1) Esq. units 2) E sg.units
. _ 3 9
acos®;P a sin 2P 3) < sq. units 4) — sq.units
4| cos ©B” sin o1B 8 112
2 2 42. If the polars of the points on the circle x2 + y? = a2
36.  Thelocus of the point of intersection of the tangents with respect to the circle x* + y? = ¢* touches the
at the ends of a chord of a circle x2 + y2 = a? which circle x* + y* = b then _
touches the circle x2 + y? - 2ax = 0 is 1)a,b,carein G.P 2)b,a,carein AP
1)y*=a(a-2x) 2)x*=a(a-2y) 2ab
)X+ =(x-af )X +y=(y-ay 3)e=ab KA
43. If the polars of the points which are on the line AB
MID POINT OF THE CHORD: with respect to the circle x? + y? = a? are concurrent
37.  If a chord of the x*+y? = a® makes an angle 90° at atthe point (x,, y,) then the area of the triangle formed
(h,k) then the locus of the mid point of that chord is by the line AB and the coordinate axes is
x2+y?+px+qy+r=0. Thenr= . 5 .
h2+k2+a2 1) a 2)|a | 3)|a | 4)| a |
1) h? + k2 - a2 2) # 2x, ), ‘2)‘1)/1‘ ‘x1y1‘ ‘2x1y1‘
44. The polars of two points A (1,3) and B(2,1) with
W4k — P respect to the circle x? + y? +2gx+2fy+c=0 intersect
3)h2 + k2 + a2 4) ———— at C then the polar of C w.r. to the circle is
2 1)x+3y=9 2)2x —y=9
38. The locus of the middle points of the chords of the 3)2x+y —5=0 4)4x —4y+7=0
circle x2 + y2 - 4x - 2y - 40 = 0 which make an angle || 45.  Thelocus of poles of chords of the circle x* + y* = a?
subtending a right angle at the centre of the circle is
tan™ g with the x-axis is a circle of radius equal to
a a
1)4x-3y=5 2)3x+4y =10 1)2a 2) a\/z 3)5 4)ﬁ
3) 4x + 3y =11 4)3X-4Y =1
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46.

47.

48.

49.

50.

51.

52.

The polar of (-3,5) w.r.t x> +)* —2x—4y+3=0
cuts the circle, its mid point is

(2.5 (125
D 35°725 |25 725

(125 =
32525 D\ 25725

The pole of the chord of the circle x* + * =81,
the chord being bisected at (-2,3) is :

-162 243 162 243
@ 13 13 (2) 137 13

162 -243 162 243
3) 13 713 ) 13713

Let the equation of a circle be x* + 3> =¢4°. If

h*+ k2 —4* <0 thentheline Ax + ky = a”is the
1) Polar line of the point (h.k)w.r.t. the circle.
2) Real chord of contact of the tangents from

(h,k)to the circle

3) Equation of a tangent to the circle from the
point (h,k)

4) Mid-point chord of the circle which is bisected
at (h,k)

Tangents TP and TQ are drawn from a point T to

the circle x* + y* = ¢* Ifthe point T lies on the

line px+qy=r, then the locus of centre of the cir-
cumcircle of A TPQ is

r r
Dpxtay=7 2)pxtay=>

3) px+qyv=2r 4) px+qy=r

CONJUGATE AND INVERSE POINTS:

If C is the centre of the circle and r is the radius

and polar of P w.r.t this circle meets ¢p in Q then

CP.CQ=

1)CP2r2  2)r? 3) CP? 4)PQ2-r?
Pis a pointonthe line Ix+ my+n=0(nz0). Ifthe
locus of the inverse point of P with respect to the
circle x> +y>=r2ish(x*+y?)-k (Ix+my) =0 then
(h,k) =

() 2)(,n)  3)(n,-r)  4)(n,-r*)

If the lines |, x + my+n, =0and Lx +m,y + n, =0
are conjugate lines with respect the circle

X2 +y?+2gx +2fy+c=0 thenl I,+m m,=

53.

54.

55.

56.

57.

58.

59.

1) (gl, + fm, +n ) (gl, + fm, + n,)
mn,
2) g +f-c

mn,
3) ng +f2 —c

4 (gll +fm1 _nl)(glz +fm2 _nz)

g+ f1-c
The conjugate line of 3x + 4y - 45 = 0 with respect to
x?+y?2-6x -8y +5=0 which is perpendicular of x

+y=0is
1) x-y=8 2)x-y=2
3)x-y+2=0 4)x-y+8=0

The lengths of the tangents from A, B to a circle are
6, 7 respectively. If Aand B are conjugate points
then AB =

8 85
Do 2285 NV 4y
PAIR OF TANGENTS:

The combined equation of the tangents from the origin
to the circle x> + y? + 2gx + 2fy + ¢ =0 is

1) gx +fy=2c(x*+y?*)

2) (gx +fy)? =c? (x* +y?)

3) (gx +fy)? =x*+y?

4) (gx +fy)? =c(x* + y?)

If the tangent at P on the circle x2 + y? = a? cuts two
parallel tangents of the circle at Aand B then PA.
PB =

1)a 2)a?

2)2a 3) 222

MISCELLENEOUS PROBLEMS:

A point P moves such that the sum of the squares of
the distances of P from the sides of a square of side
1 unitis 9. Ifthe locus of P is a circle then its radius
is

oL
)4
A=(cos@,sin@),b=(sin@,-cos@), O=(0,0)are

3 points. The centroid of the triangle OAB lies on
the circle whose radius is

2 2 1
”\E 2) 2 3)7 4)3

If g? < c< f?then the circle x? +y?+2gx+2fy+c = 0

intersects

1) the coordinate axes

2) the x - axis but not the y - axis
3) the y - axis but not the x- axis
4) None of these

1)4 2)1 3)2
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60. The equation of the locus of the feet of the KEY
perpendiculars from the origin to the lines which are 01.2 02.2 03.3 04. 1
passing through a fixed point (2, 2)
it r RN I S P S S
BNty -x-y=0  A)x+yrax+4ay=0 13. 1 14. 1 15. 1 16.2
61.  Tworods of lengths a and b slide along the coordinate 17' > 18. > 19' > 20' >
axes which are rectangular in such a maner that 21' 3 22' 4 23' 3 24' 1
theirends are concycic. Then the locus of the centre 25' 3 26. 4 27' 1 28. 3
of the circle is ' ' ’ '
WSSy pesnsew | B3 22 B2 22
3) 4(x2 - y?) = a%-b? 4)x?-y2 = a2 - b? 37 4 38 2 39 3 40. 1
62. Theline Ix + my + n =0 intersects the curve ax? + 41 2 42 3 43 2 44.3
2hxy + by? = 1 at P and Q. The circle with PQ as 45 2 463 47 1 48. 1
2 +m? 49.2 50. 2 51.4 52.4
diameter passes through the origin then ;= 53.3 54.3 55.4 56. 2
h 57.3 58.3 59.3 60. 1
T)a+b 2)(a+b)> 3)az+b? 4)a?-b? 61.3 62.1 63.3 64.1
63. ABis adiameter of a circle and P is a variable point 65.2 66. 1 67.1
on the circumference of the circle. Then which of the
following is true if A ABP is issoceles HINTS
1)The perimeter of A ABP is minimum 1. Centre = (0/2,0/2) or (C/2,-C/2) , radius = ¢/2
2) The area of A ABP is minimum 4. Centre= (27 r+r,r) radius =r when r=7
3) The area of A ABP is maximum 9. Equation to the circle is (2x-y+1)(x-2y+3)=0 leaving
4) The perimeter of A ABP is maximum v term. centre= {_1 coeff.of x —1 coeff.of y }
64. A square isinscribed in the circle y ’ 2 coeff.of x> 2 coeff.of y’
x*+y* —2x+4y—93 =0 withitsides parallel to the
coordinate axes. The coordinates of its vertices 16. 0(0,0) and the centre of he given circle are the
) ends of a diameter of the required circle
are 41. Find the polar of (1,2) w.r.t the given circle and then
1) (-6.-9).(-6.5).(8.9).(8.5) cz
apply for the required area of the triangle
2) (~6,9).(~6,-5).(8,-9).(8.5) 2fab]
3) (~6,-9),(=6.5).(8.9).(8.5) 43.  Polarof (x,, y, )is the line AB
2
4) (-6,-9),(-6,5).(8,-9).(8,-5) 45, Locusis ¥ +y° =
65. The area of the circle touching y- axis and the line x 2
S CUS e, $q. units. 54. - _Sn
2
Tc T c T
Nz 2) p 3) 4) 58.  IfP=(xy)then 2.2 (1_+) +(1-,) =9
66. A variable circle passes through the fixed point
(2,0) and touches y-axis. Then the locus of its
centre is
1) a parabola 2)acircle 62.
3)anellipse 4) a hyperbola b 3
. . . A, B
67. Theequationofacircleis x* + y> —4x+2y-4=0. 4
With respect to the circle 2. [o?
) ) = (-g,- =+\g& —¢c=a
1) The polar of the point (1,1) is x-2y+5=0 Centre= (-g.f) . AB
2) The chord of the contact of real tangents from cp= 2 fi—c=b
(1,1) is the l.me x-2y+5=0 ' 64. \Verification method.
3) The mid point chord of (1,1) is x-2y+5=0 Centres of the given two circles and the required
4)Equation of tangent at (1,1) is x-2y+5=0 circle are collinear
65. Diameteris equal to the distance between the given
two parallel lines
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LEVEL 1lI 2)(Ix+my+np=(2+m?) [(y—h)+(x-k)—d’]
2 = d4(I3 3 o2 _ 2 g2
1. The equation of the circumcircle of the quadrilateral 3) (Ix+ my +n) ) d(|3 * m3 ) lex-207+y IOk{ @]
formed by the four lines x+y+ 1=0andx-y + 1=0 4) (Ix+my+ny =(F+m?) fac—2m+@y-100-d’]
is - - 11.  Chords of the circle x2 + y> + 2gx + 2fy + ¢ = 0
1) +y2 = 4 2)x2+y2=2 subtends a right angle at the origin. The locus of
3) %2 + zz = 1 4) X2 + i; =3 the feet of the perpendiculars from the origin to these
2. Acircle of radius 5 units passes through the points ‘1‘h°“j's+'32 rax+fy+c=0
(7,1),(9,5). If the ordinate of the centre is less than 2) ; 2{ ) g)i y+ fc+— -0
2, then the equation of the circle is ) (X2 y2 Jroxiy+c __
1) X2 +y2 + 8x - 10y + 16 = 0 3)2(x2+y?+gx+fy) +c=0
2) %2 +y? + 8x - 10y + 16 = 0 4)x2+y2+2(gx+fy+c)=0
3) %2 + y2 - 24x - 2y+ 120 = 0 12.  'O'isthe originand A,_(x,,Y,) where k = 1,2 are two
4)x2 + y2 + 24x - 2y -120=0 points. If the circles are described on OA, and OA,
3 Given AY= (06), B 1(4 0), C = (-3,0) and D = (0,-2) as diameters, then the length of their common chord
' o r ’ ’ is equal to
are concylic points, the orthocentre of A ABC is |
4, The circle ax? + ay? + 2gx + 2fy + ¢ = 0 meets the x- RESRZR 2) 2 XY, = Xl
axis in two points on opposite sides of the
origin if 1 | x5 =X, |
1)ac<0 2)ac>0 3)a>0 4)c>0 3) S AA, AA,
5. A circle passes through the origin and intersects s 2 g
the coordinate axes at Aand B. If ,m arethe lengths || 13- The locus of poles of chords of x* + y* = a* which
of the perpendiculars from A,B respectively to the mak2e a r2|ght2angzle atz(b,k)z IS ,
tangent to the circle at the origin then the diameter 1) h2 * k2 - az) (X2 + yz)—2a2 (hx+ky - a 2
of the circle is 2)h*+k*-a°) (x* +y*)=2a° (hx+ky) - a
1)12+m? 2)l-m  3)I+m  4)Im 3) h*+ k- 27) (x* + y*)=a® (hx+ky - &%)
2 2 2 2 2\= 2
6.  Ifthe squares of the lengths of the tangents from a 4) h*+ k- @) (x* + y*)=2a* (hx+ky)
point P to the circles x2 + y?= a2 x2+y2=b2and x? || 14.  If 1 is a parameter, then the locus of the poles of
+y?2=c?are in A.P then a2, b?, c? are in the line 2x + 3y + 4 = 0 with respect to the circle
1) AP. 2) GP. 3)H.P. 4)AG.P X2+ +2 1% -16=0 is
7. If the tangent at ( @) to the circle x2 + y? = 4 touches 1) 3x2-2xy + 4y + 48 =0
. _ 2)3y?-2xy-4x +48=0
2 4 \2 2 - + =
the circle x2 + y? - 6.,/3x - 6y+20 = 0 then one of 3) 3¢ - 2xy + dy - 48 = 0
the values of @ is 4)3x2+ 2xy -4y +48=0
15. LetAand B be two fixed points. If a perpendicular
1) x 2) 42 3) 43 4) 43 p is drawn from Ato the polar of B with respect to
3 6 4 2 the circle x2 + y? = a2 and a perpendicular q is drawn
8.  Achord of the circle x? + y? = 8 makes equal inter- from B to the polar of A then
cepts on the coordinate axes. If the length of each p=q 2) pZOA X q0B
intercept is 'a' then the range of 'a' is 3)p OB =q OA 4Hp*=q
1)(-2, 2) 2) (-4, 4) 16.  If h? + k* > a then the number of solutions of the
equationhx +ky =a2and x?2+y?=a? is
3)(-2+/2,2+/2) 4)(-1,1) 1) 1 2)2 3) 4 4)0
9.  Theequation of the circle which passes through ori- || 17. A square is inscribed in the circle
gir:wdar:(d_cutsisoff chords of length 2 on the lines x =y <21 y2 —6x—2y—8=0. If its sides are perpen-
y dicular to the coordinate axes, then one vertex of
Nx2+y £2./0y=0, x+y? +2,/2x=0 the square is
2) X2+ £33x=0,X +y +3,[3y=0 1) (3+3v2.1) 2) (3-2v2.1)
3)x2+y +4.[3x=0, XX +y +4.[py=0 36:-2) H6-4)
18. A point P is at a distance of /48 units from the
2 2 = 2 2 -
4)x2+y £4,3x=0,x2+y £4/3y=0 centre C. If the angle between the tangents at P is
10. The locus of the centre of a circle which passes 60° . Then the area of the quadilateral formed by
through the point (h,k) and cuts off a chord of length the pair of tangents drawn from P and the radii at the
2donthelinelx+my+n=0is points of contact is
1) (x+my+n) =(2+m?2) [(x=h)’ +(y—k)’ -d’ | 1)4 2) 443 3) 1243 4) 163
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19. P andQ are points on the Iipe y=mx+c. Thenthe || 59 Cisthe inverse point of (xlaJ’l)
polars of P and Q w.r.t the circle x? + y? = a? meet at o _ .
the point. 21. Eliminate ‘¢’ from x cos a +y sin a =a and x sin
a -ycos a =b
2 2 2 2
am a am —a
offms] et
NP-QUESTIONS
- azm ﬁ - azm - [l2
3) c ¢ 4) c ¢ 1. 1) Ifasquare of side 10 is inscribed in a circle,
20.  (x,,y,)is the mid point of the chord AB of the circle then the radius of the circle is 5+/2
xit;yz =r2. If the pole of AB ';" 'ICtIS tngAtChg area ii) Ifa circle is inscribed in a square of side 10 so
otthe quadriaera 'S that the circle touches the 4 sides internally, then
r(=S,)" SN radius is 5.
X+ 2) S, + 7 Which of above statement true:
1)Onlyi 2)Only ii
ryS, ry=S, 3)both 1. &1i (4)neither i nor ii
3) S, +r, 4) S, +r? 2. 1. Thecircle with the points of intersection of the
21.  The locus of the centre of the circle (xcos ¢ + ysin line 3x+4y=12 with axes as extremities of a
o -ay+(xsing -ycosa -b)?=k?if ¢ varies, is diameteris x* +y* —4x-3y =0
xt+y =a 2) X2 +y* = b? ii. The circle passing through (0,0) and making
3) X2 +y2 = a2 + b2 4)x2 +y2 = a2 b2 . ’ )
intercepts 8 and 6 on X,y axes, has its center is (-
KEY 4,2), which of above statement false.
01.3 02.3 03.3 04. 1 ;)glgf'.l&.. ‘21)0111&111. y
05.3 06. 1 07.2 08.2 3)Bothi &ii Jneither i nor ii
09. 1 10. 1 1.3 12.4 3. 1) Ifthe points (0,0),(2,0),(0,-2),(k,-2) are
13.1 A 15.3 16. 2 concyclic, then k=2
17.3 18.3 19.3 20.2 ii) Ifthe lines x-2y+3=0,3x+ky+7=0 cut the
1 coordinate axes in concyclic pts, then k=3/2.
HINTS 1)Onlyi 2)Onlyii
3)bothi&ii 4) Neither i nor ii
. A , . . .
3 Orthocentre of the A ABC lies on positive axis 4. For the circle x> + yz FAx+2y+4=0,
4. Onx-axis y=0then ax? +2gx+c=0—>1 the i. The shortest distance from (1,-5) to the above
roots of (1) are in opposite in sign circleis 4.
7. Equation of the tangent to y2 +y2 _4atg s ii. Thj¢ farthest distance from (1,-5) to the above
circleis 6.
xcosf+ ysing =2 . it touches which of the statement true:
2, .2 ~ _ _ 1 verif 1)Onlyi 2)Only ii
X%+ 5% =63x—6y+20=0=r=d verlly 3) Bothi & i 4) Neither i nor ii
the answers 5. i.The no.of circles touching all the lines
8. Equation of the chord is x + y=a .Here d<r .
1. Let p(x;,y) be the mid point of a chord. OP i Xy-4=0x-yr2=0xty=disd
- -® Pla,yn) be Ihe mid point O .a cnord. 'S 1. The no.of circles touching all the lines
Perpenducular to the chord. Equation of the chord .
, 2x+3y-7=0,4x+6y—-1=0,x+ y+1=0i1s3
is xxp+ )y =x; +y; — (1) Homogenising the which of above statement is correct.
circle equation with the help of (1). Then use sum of 1)Onlyi 2) Onlyii
the coefficients of xzand y2 is equal to zero 3) Bothi & ii ) 4) Neither i nor ii
] Saimon’s th 6.  Observe the following statements:
S Salmon's theorem (1) The circle on A(-4,3) and B(12,-1) as the
r r extremities of a diameter, intercepts a length equal
17.  Four vertices are | 1 £ ﬁ’k + ﬁ where (h,k) is to 2 on the y-axis.
centre and r is radius.
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10.

I1.

II. If two circles cut a third circle orthogonally, the
radical axis of the two circles passes through the
center of the third circle.

II.There is only one point such that the tangents
from it to three given circles are equal in length.
1)Onlyi 2) Only i

3)Bothi & ii 4) Neither inor i
Choose the correct formula among the following:
IfS=x* + y* + 2gx + 2 fy + ¢ = 0 represents the
equation of a circle, then

L. Length of the tangent drawn from

II. the equation of a circle with center (r, » ) and
radius ris (x— r)2 +(y—y,)=r’,thenittouches

y-axis at (0, yl)

I1I. Length of the intercept made by the circle on
y-axisis |/ f* —¢

1)Only LII 2) Only ILIIT

3) Only LIII 4) LILIII

If B, P, P, are the perimeters of the circles

4x* +4y* —4x—12y—-186=0,and

x” +y* —6x+ 6y —9 = 0, respectively, then:

) R<P<P 2) R<P <P

3) P<P<P 4) P,<P <P

If 1,,1,,1, ,are the intercepts of

x> +y° —14x 10y + 24 = 0 on x-axis , y- axis
and y=x, then

DI, >1,>1 2y L>1>1,

3) 1, >1,>1, 4Hl, > 1, > 1

I) Equation of the normal to the circle
x>+ y*=25at(3,4)is 4x-3y=0

IT)Area of the triangle formed by the tangent and

the normal at (2,4) to the circle x* + y* = 20 with

the x-axis is 20 sq.units.

Which of the above statements is correct?
1)Only I 2) Only I

3)Both [ & 11 4) Neither I nor II

I) The lines 3x + y =10, x+ 2y = 4 are conjugate
lines w.r.tcircle x* + y* =8.

IT) If the tangents drawn at (5,12) and (12,-5) of a
circleare | then the radius of the circle is /13 .

1)Only I 2) Only I
3)BothIand II 4) Neither I nor II

12.

I. If the points (a,0), (b,0), (0,c), (0,d) are
concyclic then ab =cd

II. If the points (1,-6), (5,2), (7,0), (-1,k) are
concyclic then k=-3

1) Onlylis true 2) Only Il is true
3) [ & Il are true
(4) Neither I & Il are true

KEY
1)3 2)2 3)3 4)3 5)4
6) 2 7)1 8)2 9)2 10) 1
12 12)1

Match the following :

Observe the following :
For the circle S= (x—2)2 +(y +1)2 =1
List1 List I1
a) atangentis 1) 3x+4y-2=0
b) a diameter is 2)x=0
c¢) aline perpendicular to 3) y=0
a tangent is
d)achordis 4)y-2=0

Then the correct match of the list - I from the
List-11

A B C D

1) 3 1 2 4

2) 3 1 4 2

3) 1 2 3 4

4) 3 4 1 1
Observe the following :
For the circle S= x> + y* —14x-10y+24 =0
the intercept
ListI ListII
a) on x axis is 1o
b) on y axis is 2)2
c)ony=x is 3)8./3
dyon7x+y-4=0is 4)10
The correct match is

abecd abcd
1)1 234 2)2143
3)3412 4)4231

X
The line 2 +% =1 meets the x- axis and the y-

axis at A and B respectively, C is middle point of
AB, then
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List I

A) Circle on OA as
diameter

B) Circle on OB as
diameter

C) Circle on AB as

diameter

D) Circle on OC as
diameter

The correct match is

ABCD
2413
3)12 43

4.  Observe the following :

ListI1
1) x>+ —ax—by=0

2) x*+y*—ax=0

3) 2x*+2)°
—ax—by=0

4) x>+’ —by=0

2
N o
-
W WA

D
4
2

For the circle S=x* +3)* +x—y-2=0, the

point

ListI

A) (-2, 1) lies
B) (2,-1) lies

C) (0,1)lies

D) (2,3) lies

List I1
1) on the circle
2) outside the circle

3) onthe tangent at
(1,0)to S
4) inside the circle S.

The correct match of list - I from list- Il is

ABCD
1234
3)3 21 4

ABCD
2)214 3
41243

5 Observe the following lists :

List1

A) An equation of the
circle touching the
X- axis is

B) An equation of the
circle touching the
y- axis is

C) An equation of the
circle touching both
the axes is

D) An equation of the

circle passing through

(a,b) s

ListII
1) x* +y* +2ax

2ay+a*=0

2) x> +y* —2ax
+2by+b> =0

3) x> +y° +2ax
—2by+a’ =0

4) X*+y* +ax
—by—2a*> =0

Then the correct match of list - I from the list - Il is

ABCD ABCD
) 1 23 4 2) 2143
3) 321 4 4) 123 4
6.  Observe the following :
For the circle
List I List IT
72226
A) length of the tangent 1) 13
from (6,4) is
B) length of the chord of 2)J/113
contact from (6,4) is
C) distance of (6,4) from  3) /113 -+/32
the center of the circle is
D) the shortest distance of  4) 9

(6,4) from the circle is

The correct match of list - I from list - 11 is

AB CD ABCD
D41 2 3 2) 1 23 4
)32 1 4 4) 3 24 1

7.  Observe the following : For the circle
SE x2 +y2 :aZ
List 1
A) the pole of the line
Ix+my+n=0 is

List IT
1. S =5,

ale azyl
2. 2 2 % 2 2
xl +yl X, +y1

B) The inverse point of

(%) is

o ( -In  -mn j
C) The mid point of 3. P Erm?

chord Ix+my+n=0 is

—-a’l —a’m
D) Equation ofthechord 4. PR

of the circle with (x1 W )

as the mid-point is 5.8 =0

The correct match of list -1 from the

list - II is

A B C D
1. 4 1 2 5
2. 4 2 5 1
3. 4 2 3 1
4, 1 2 3 4
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8. Observer the following lists :

List-1 List- 11
A. The locus of the point l. x> +y* =5 of
of intersection of the

tangents | i x* + 3> = g° is
B. The locus of the mid-point 2. x* + y* = g’ sec’ &

of the chord of the circle x* +y* =8 whichis
at the distance of
/2 units is
C.Thelocus of the pointof 3. x* +y* =24’
-7

1+

intersection of the lines X

2t
1+¢
(‘t’ is a parameter) is

and y =

D. The locus of the point 4. x> +y* =2

whose chord of contact wrt x* +y> =a’
making an angle '2¢'
at the centre is

5. x*+y* =1

A BCD
1) 34 52
2) 35 41
3) 24 13
4) 24 5 3
KEY

D1 2)4 31 4)4

54 6)1 73 81

Assertion and Reasoning

1. Assertion(A): x+ 3y =0 isanormal to the circle

¥+ —12x+4y+6=0.

Reason (R): Every normal of a circle passes

through the center of the circle.

Then the correct answer is

1) Both A and R are true and R is the correct
explanation of A

2) Both A and R are true and R is not the correct
explanation of A

3)Aistrue but R is false

4) Ais false but R is true

Assertion (A): The circle passing through (0,0),

(2,0).(0.0)is x>+ y* —ax—by = 0.

Reason (R) : Angle in a semi circle is aright angle.

The correct answer is

1) Both A and R are true and R is the correct
explanation of A

2) Both A and R are true and R is not the correct
explanation of A

3)Aistrue but R is false

4)Ais false but R is true

Assertion(A): x+2y—3=0is a tangent to the

circle x> +y* —4x -6y +8=0.

Reason ( R) : The perpendicular distance of a line

from the center of a circle is the radius of the circle.

Then the correct answer is

1) Both A and R are true and R is the correct
explanation of A

2) Both A and R are true and R is not the correct
explanation of A

3)Aistrue but R is false

4)Ais false but R is true

Assertion(A): The points (-6,2),(-3,1) are a pair

of inverse points w.r.t.the circle x* + 3> =20.

Reason (R): The polar of (-6,2) w.rt. x* + 3> =20

passes through (-3,1)

The correct answer is

1) Both A and R are true and R is the correct
explanation of A

2) Both A and R are true and R is not the correct
explanation of A

3)Aistrue but R is false

4)Ais false but R is true

Assertion (A): The polar of centre of circle w.r.t.

same circle does not exist.

Reason (R ): Distance between any two parallel

tangents to a circle is the diameter of the circle.

The correct answer is :

1) Both A and R are true and R is the correct
explanation of A.

2) Both A and R are true and R is not the correct
explanation of A.

3)Aistrue but R is false

4)Ais false but R is true.

Assertion (A): A line through the point P (5,10)

cutstheline x+2y =5 at‘Q’ and

the circle x* + y* = 25 atAand B then PA, PQ,
PBarein H.P.
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Reason (R): In the above problem if *‘AB’is a polar,
then PQ is the H.M of PAand PB .

The correct statement is:

1)Aistrue, Ris false

2)Ais false, R is true

3)Aistrue,Ristrueand R = 4

4)Ais false, R is false
Assertion (A) : The angle between the pair of

1
tangents from the point (1, Ej to the circle

¥+ +4x+2y—4=0is Sin™ (?j
Reason (R ): If g is the angle between the pair of
tangents from an external point ()c1 V) ) to the circle

of radius r, length of tangents /S, then g is

r
Sll

given by Tan (gj =

1)Aistrue, R s false

2)Ais false, R is true

3)Aistrue,Ristrueand R = 4

4)Ais false, R is false

Assertion (A) : Two tangents of the circle at A
and B meet at P(-4,0), then the area of the
quadrilateral

PAOB (°O’is the origin) is 8 sq.units.

Reason (R): Area of quadrilateral formed by the
tangents from an external point with length of
tangent with radii ‘r’is 2r

1)Aistrue, R is false

2)Ais false, R is true

3)Aistrue, Ristrue RA

4)Ais false, R is false

Assertion (A): The line 3x+4y-12=0 meets the

circle x* + y* = 24 atAand B. If the tangents at

A and B to the circle intersect at P, then P is (6,4).
Reason (R ): The pole of the line Ix + my +n=0

w.rt.thecircle x* + y* = i 12[ o
X +y =r 1S n > n
1)Aistrue, R is false.

2)Ais false.R is true

3)Aistrue, R is true, RA.

4)Ais false, R is false

10.

Assertion(A): The inverse point of (1,-1) with re-

spect to the circle x* + y* = 4is(-2,2)

Reason (R ): (1,-1), (-2,2) lie on either side of the

centre.

1. Both A and R are true, R is the correct expla-
nation of A.

2. Both A and R are True, R is not the correct
explanation of A.

3. Aistrue, R is false

4. A is false, R is true

PREVIOUS EAMCET QUESTIONS
2005
If y = 3x is a tangent to a circle with centre (1, 1),
then the other tangent drawn through (0O, 0) to the
circle is :
1) 3y =x

2)y=-3x 3)y=2x 4)y=-2x

2004
If the line 3x-2y+6=0 meets x-axis, y -axis re-
spectively at A and B. then the equation of the
circle with radius AB and Centre at A is......

D x*+y*+4x+9=0
2) ¥+’ +4x-9=0
3) X’ + )" +4x+4=0
4) x>+ +4x-4=0
If p,, p,, p, arethe perimeters of the three circles
X+ +8x—6y=0,4x>+4y —4x—12y—186=0
and x* + 3> —6x+6y—9 = 0 respectively.
1) B<P<P 2R <P <P
3) <P <P 4) P,<P, <P
2003
If 5x-12y+10=0 and 12y-5x+16=0 are two tan-

gents to a circles then radius of the circle is
1)1 (2)2 3)4 (4)6

2002:
Equation of the circle of the radius 5, and touching
the co-ordinate axes in the third quadrant is

1) (x - 5)? + (y + 5)> =25
2) (x+5)°+(y+50°=25
3)(x+4)2+(y+4)=25
4) (x +6)>+ (y+6)>=25
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10.

1.

12.

13.

14.

15.

16.

The radius of the larger circle in the first quadrant
and touching the line 4x + 3y - 12 = 0 and the co-
ordinate axes is

15 2)6 3)7 4)8

The four distinct points (0, 0), (2, 0), (0, -2) and (k, -
2) are concyclic if k =

1)2 2)-2 3)0 41

Aline is at a constant distance ¢ from the origin and
meets the co-ordinate axes in A and B. The locus
of the circle passing through O, A, B is

3 -3

NX+y° =c¢ 2)x7+y’ =2c

2 -2

3) xP+y =3¢ 4) x 7 +y? =4c
2001

The equation of the normal to the circle x? + y? + 6x
+4y-3=0at(1,-2)is

1)y+1=0 2)y+2=0
3)y+3=0 4)y-2=0

The polar of the point on the circle x? + y? = p? with
respect to the circle x? + y? = g touches the circle
x2 +y? =12 theirp, q,rarein ........ progression
1) Arithmetic 2) Geometric

3) Harmonic 4) Arithmetic, Geometric

2000

The centre of the circle touching the y-axis at (0, 3) and
making an intercept of 2 units on the positive x-axis

1)(10,4/3) 2) (/3 ,10)
3)(4/10 .3) 4)(3,410)

The slope m of a tangent through the point (7, 1) to
the circle x? + y? = 25 satisfies the equation
1)12m?+7m-12=0 2)16m?-24m +9=0
3)12m?-7m-12=0  4)9m?+ 24m + 16=0
The number of common tangents that can be drawn

to the vcircles x> + y> = 1 and
X>+y?-2x-6y+6=0is
1)1 2)2 3)3 4)4
1999
, , 2a(1-t%)

The parametric equations x = T andy =

4at

7 represent a circle of radius

I+t
1) 2)a 3)2a 4)4a

The inverse point of (1, -1) w.r.t. the circle x? + y? =
4is

NeEL1) o 2)(22) 3)(1,-1)  4)(2,-2)
The equation of the polar of (-2, 3) w.r.t.x? +y? - 4x -
6y+5=0
x=y

2)x+y=0 3)x=0 4)y=0

17.

18.

19.

20.

21.

22.

23.

24.

1998:
The equation of a circle with centre (4, 1) and having
3x +4y-1=0 as tangent is
1)x2+y?-8x-2y-8=0
2)x*+y?-8x-2y+ 8=0
3)x2+y?-8x+2y+ 8=0
4)x?+y?*-8x-2y+4 =0
The locus of point of intersection of perpendicular
tangents to the circle x2 + y? = a2
1) x? + y? = 2a? 2) x* +y? = 4a?
3) x2 + y? = 6a? 4) x? +y2 = 8a?
The pole of the line 8x - 2y = 11 w.r.t. the circle 2x?
+2y°=111is
n@& 1) 2)4,-1)

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

1997

Given that for the circle x? + y? - 4x + 6y + 1 = 0, the
line with equation 3x - y =1 is a chord. The middle
point of the chord is

2 11 2 11
s s 2505

1996:
From the origin, chords are drawn to the circle x? +

y? -2y =0. The locus of the middle point of these
chords is

Nx2+y?-y=0 2)x2+y?*-x=0
3)x2+y?-2x=0 4)x2+y?-x-y=0
The radius of the circle which has the lines x +y - 1
=0andx +y-9=0as tangents is

4) 442

N2 2242 332

1995:
The centre and the radius of the circle with the
segment of the line x + y = 1 cut off by the co-
ordinate axes as a diameter

11
1)(1,1) 2 2) (EJE),\/E

11 1
3) (E’E} ﬁ 4) (0, 0), 1
The equation of the circle which touches the lines x
=0,y=0andx=cis
1) x2+y?-cx-cy+c?=0
2)x?+y?-2cx-2cy+c?=0

2
c
3)x2+y2+cx+cy+1=0

2
c
4)x2+y2-cx-cy+q =0

SR. MATHEMATICS

292

CIRCLES




25. Thepoints (4,-2) (3,b) are conjugate with respect to 1987:
the circle x2 + y2 =24, if b = 35.  The number of common tangents to the circles x* +
1)6 2)-6 3)12 4)-4 y?+2x+8y-23=0and x> +y?—4x— 10y + 19 =0
1994: are
26. The length of the tangent from (0,0) to the circle 2( 1)1 2)2 3)3 4)4
X+y)+x—-y+5=0is 1986 :
\/g 36.  The equation to the locus of the point of intersec-
ND tion of any two perpendicular tangents to
s 2 342 4)y5/2 X y? = 4 is
27.  The number of common tangents to the circles x2 + x:+y =8 2)x*+y =12
y2—-x=0,x2+y?*+x=0is 3)x2+y2 =16 4)x2 +y?2 =4 .[3
12 2)1 3)4 4)3 h - el , \/_h H
28. Consider the circles x2 + (y —1)2 = 9, (x — 1)? + 37. e centre of the circle passing throug
ilz)zTZ: ircles touch each oth (1.5), (,-5) b3
ese circles touch each other
2) One of the circles lies entirely inside the other 1(2.0) 2) (-2,%85 ] 3)¢22) 4)(2-2)
3) Each of these circles lies outside the other , , T
4) They intersect in two points 38. Equation of the circle passing through (0,0), (0,a)
1993 and (a,0) is
: 2 2 =
29. The locus of points from which the lengths of the R X2 * y2 Tax® a)i 0
tangents to the two circles x*+y2+ 4x + 3 =0 and 2) X2 * y2 T ax- ay—_O
X2 +y2—6x + 5 =0 are in the ratio 2 : 3 is a circle 3)x:+y*-ax+ay=0
with centre 4)yx®+y?+ax-ay=0
1) (-6,0) 2) (6,0) 3)(0,6) 4)(0,-6) 39.  The length of the diameter of the circle x* + y* — 6x —
1992: 8y=01is
30. The radius of any circle touching the lines 3x—4y+5 1) 100 ) 2)10 3)20 4)5
=0 and 6x—8y—9=0is 40. Ifthe circles x* + y? = a”?and x> + y> — 6x — 8y + 9=0
touch externally, then a =
19 19 9 90 -
1)— 2)— 3)— 4— 1)1 2)-1 3) 21 4)16
10 20 20 20 1984 :
1991: 41.  The centre and radius of the circle passing through
31. Circles x2 + y2 — 4x — 6y — 12 = 0 and x2 + y? + 4x the points (1,0), (3,-2) and (-1,-2) are given by
+6y +4=0 1(1,-2);2 2)(1,2);2 3)(1,2);1 4)(1,2);1
1) Touch externally 2) Internally 3) Intersect
at two points4) Do not intersect KEY
32. The locus of the middle point of the chord of the 1.1 2.2 3.4 4.1 5.2
circle x? + y2 — 2x = 0 passing through the origin is 6.2 7.1 8.4 9.2 10.2
Nx2+y? +x=0 2)x*+y*-y=0 11.3 12.3  13.4  14.3  15.4
3)x2+y2—x=0 4) x2+y?2—x—y=0 16.3 17.2 18.1 19.2 20.3
1990 : 21.1 22.2 23.3 24. 4 25.2
33.  The number of common tangents to the circles x2+y? 26.4 27. 4 28.2 29.1 30. 2
=4andx2+y2—8x+12=01is 31.4 32.3 33.3 34.1 35.3
1)1 2)2 3)3 4)4 36. 1 37.1 38.2 39.2 40.1
1989 : At o .
34. The equations of the circles which touch the lines Previous Examination Questions
3x —4y+1=0and 4x + 3y — 7 = 0 and pass || 01. Theradius ofthe circle having centre at (2,1) whose
through (2,3) are one of the chord is a diameter of the
(- (o2 o (em2P (- - 25 cicle 47 ~2x—6y +6=0
(IST -2003)
(2P L o Ol @2 (3 @M
Y6 ) T (r=2)"+(y-8)7=25 || oo, A square is formed by following two pairs of straight
2 1212 , ; lines y* —14y+45=0and x> _8x+12=0.A
3) (“*j * (y 7} =b (x+2) 4 (v+8)7 =25 circle s inscribed init. Then the centre of the circle s
5 5 5 (IST -2003)
6 12 2
D (=2 (-2 o (w+2f +(p+8) =25 P
MHT4H @@ G @y
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03.

04.

05.

06.

07.

08.

09.

If the tangent at the point ‘P’ on the circle
x? + > +6x + 6y = 2 meets the straight line
5x—2y+6=0 at a point Q on the y-axis, then

the length of PQ is
(IST -2003)

(H4 @25 35 435

If 4 >2b >0 then the positive value of ‘m’ for
which y=mx-b /] — ;52 is acommon tangents to
X4y =b* and (x—a) +y* =b* is

(IST -2002)

| 2b ) Ja® —4b*

) \Ja* —4b* ) a—2b
2b

3) a-2b 4 a—-2b

Let PQ and RS be tangents at the extremities of
the diameter ‘PR’ of a circle of radius ‘r’. If PS
and RQ intersecxt at a point ‘X’ on the circum-
ference of'the circle, then 2r equals:

(IST -2001)
PO+ RS
1) JPO.RS 2)—
2PQ+RS PO’ + RS’
) PO+ RS 2

Let AB be achord of the circle x? + y2 = r? sub-

tending aright angle at the centre. Then,the locus
ofthe centroid of the triangle PAB as P moves on
the circle is

(IST -2001)

1) A parabola 2)Acircle

3) Anellipse4) A pair of straight line

The equation of the common tangents touching the

circle (x— 3)2 +y* =9 and the parabola

y2 = 1x above the x-axis is:
(IST -2001)

(1) {3y =3x+1 2) By =-(x+3)

(3) BBy =(x+3) 4) By =-Gx+1)
The triangle PQR is inscribed in the circle
X2+ y2 =25 .1fQ and R have coordinates (3,4)

and (-4,3) respectively, then QPR is equal to
(IST -2000)

N P N4

nm5; @5 BF @

The radius of the circle passing through the foci of the
2 2

ellipse f—6 + y? =1 and having centre at (0,3) is:

(IST - 1999)

()6 (2)8 (3)2 (4)4

10.

11.

12.

13.

14.

15.

16.

17.

18.

Consider a circle with its centre lying on the focus

of the parabola y* =2px such that it touches the

directrix of the parabola. The points of intersec-
tion of the circle and the parabola are (ST - 1999)

1)(%1))(%—19) 2)(§,pj(2p,3p)

3) Qp,2p)p-p) 4 (%’OJ[O’@

The equation os tangents to the circle
x> +y>—6x—6y+9 =0 drawn from the origin
are: (REE - 1990)

)x=y 2)x=0 3)y=2 4)x+y=0
The equation of a circle which has a tangent
3x+4y =6 and twonormals given by

(x-1)(y-2)=0is

1) (x=3) +(y—4)" =52

2) X+’ —4x-2y+4=0

3) x> +y*—2x—4y+4=0

4) X’ +y*—2x-4y+5=0

The radius of'the circle passing through the points

(1,2), (5,2) & (5, -2) is
D22 2245 332 Hsh2

If one end of the diameter of the circle
x* +y*> —8x—14y + ¢ = 0 isthe point (-3,2),then
its other end is the point :
(REE-1995)
(H(11,9) (2)(12,11) (3) 11,10 (4)(11,12)
The radius of the circle touching the straight lines
x—=2y—1=0and 3x-6y+7=01s
(REE-1995)

J5

3 5 1
OF @F OF @5
The equation of a tangent to the circle
X2+ y2 = 25 passing through (-2,11) is:
(REE-1994)

(1) 4x+3y=25 (2) 7x-24y =320
(3) 3x+4y=38 (4) 24x+7y+125=0
If a circle having the point (-1,1) as to centre

touches the straight line x+2y+9 =0, then

the coordinate of the point (s) of contact are:
(REE-1994)

7
D(33)  2)(3:3) 3)0,0) 4) (E’?j

The lines 3x-4y+4=0 and 6x-8y-7=0 are tangent
to the same circle. The radius of the circle is :
(REE-1992)
NP
)T D5

3
3) 3 4)2
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19.

20.

21.

22.

23.

24.

25.

26.

The equation of a circle is x* + y* =25, The
equation of its chord whose middle point is(1,-2)

is given by:

(REE-1989)

(1) x+2y+5=0 (2) 2x+y+5=0
3) x—2y+5=0 4)2x+y+5=0

If («,3) and (3,5) are the extremities of the di-

ameter of a circle with centre at (2, p ) . Then

the values of ¢ and £ are:

(REE - 1988)
)a=1,p=4 Q)a=4,-2
Ja=4,=1 4) None of these

The area of the portion of the circle
x* +y* —4y =0 lying below the x-axis is
(REE - 1988)

Ho )48 7 3) 827 4)none of these
Locus of centroid of the triangle whose vertices
are (acost,asint), (bsint-bcost)and

(1,0) Where t is a parameter is
(AIEEE - 2003)

D (3x+1)" +(3y) =a* -b’
2) 3x—1)" +(3y)" =a* - b’
3) (3x-1)" +(3y) =a® +b?
4) (3x+1) +(3y) =a’ +b’

The sum of the radii of inscribed and circumscribed
circles for an n sided regular polygon of side ‘a’ is

(AIEEE -2003)
gcot (lJ acot (lJ
(1) 4 2z (2) 2z
(4) acot (lj
2z

(3)—00‘[( i j
2r

The lines 2x - 3y =5 and 3x - 4y =7 diameters of
acircle having area as 154 units. Then the equa-
tion of the circle is:

(AIEEE - 2003)

1) X +y"-2x+2y=62

2) X’ + " —2x+2y=62

3) X+ +2x -2y =47

4) x> +y° —2x+2y =47

The greatest distance of the point P(10,7) to the
circle x* + y* —4x—-2y-20=0 is:

(AIEEE -2003)

1) 10 2)15 3)5 4)12
The equation of the tangent to the circle

x>+ y*> +4x -4y +4 =0 which makes equal in
ercepts on the positive coordinate axes is

27.

28.

29.

(AIEEE -2002)
(1) x+y=2 ) x+y=22

(3) x+y=4 (4) x+y=38
The radius of the circle passing through the foci of

X
theellipse , ,*, =! andhavingthe centre at

10 9
(0,3)1s:
(AIEEE -2002)

7
(1)4 (2) 4 V2 @3

A variable circle passes through the fixed pieces
A(p,q) and touches x-axis,. The locus of the
other end of the diameter through ‘A’ is

(1) (x-p) =4qy () (x—q) =4py

3) (v-p) =4qx @) (y—q) =4px
Ifthelines 2x+3y+1=0and 3x—y—-4=0 lie

along diameters of a circle of circumference 107,

then the equation of the circle is:
(AIEEE -2004)

1) x* +y*=2x+2y-23=0
2) X’ +y*—2x-2y-23=0
3) X’ + 17 +2x+2y-23=0
4) x> +y*+2x-2y-23=0

Eamcet-2007

30.

31.

The equation of the circle of radius 3 that lies in
the fourth quadrant and touching the lines x =0
andy=0is (E-2007)

1) x>+ —6x+6y+9=0

2) X’ +y*—6x—-6y+9=0

3) x> +y*+6x—6y+9=0

4) x> +1*+6x+6y+9=0

The inverse point of (1, 2) with respect to the circle
x>+’ —4x—6y+9=0is (E-2007)
1)(0,0) 2)(1,0) 3)(0,1) 4 (1, 1)

KEY

1.3 2.2 3.3 4.1 5.1
6.2 7.3 8.1 94 10.1
1.2 12.3 13.1 144 15.2
16.1 17.2 18.2 19.3 201
21.1 22.3 23.3 24.4 252
26.2 271 281 291 30.1
313
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