CIRCLES
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DEFINITIONS AND SOME IMPORTANT
RESULTS

Definition of Circle : A circle Is the locus

of a point which moves such that its

distance from fixed point is always a

constant. The fixed point is called centre
and the constant distance is called radius.
1. Equation of circle with centre at origin

and radius ‘a’ is given by x* +y* =a*
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2. Equation of the circle with centre at
(h, k) and radius I’ is given
by(x—h)“+(y—k)*=r"

3. The standard equation of a circle Is

given by x* +y? +2gx +2fy +c =0
Centre=(—g,—f) & radius (= g°+f*—c
If g% +f% —c >0 circle is a real circle

If g° +f“ —c =0, circle is a point circle
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If g“+f*—c<0, circle is an imaginary
circle.

If the above circle touches X—axis then

2
g =C
If the above circle touches Y—-axis then
f2=¢
If the above circle touches both axes
then g =f* =c
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4. Equation of the circle described on the
line joining ( X1, Y1) and ( X, Yy») as a
diameter IS given by
(X=X )X =%X)+(y =y )y —y2)=0

5. 1. The length of the chord cut off along
the X-axis by the circle

X°+y%+2gx+2fy +c =0
AB =2 g°-c
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Il. The length of the chord off along the
Y-axis by the circle

X°+y°+2gx+2fy+c=0is
CD=2 f?-c

ll.The length of chord cut off

by the line ax+by+c =0
is given L5

by
PQ=2 r®—p°
6. Equation of a circle in parametric form :
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I. The equation of circle with centre at
origin and radius equal to r in parametric
formare X =rcos®andy =rsin

Il. The parametric equations of the circle

with centre at ( X1, y1) and radius r are
X=X;+rIC0SO,y =Yy,;+rSIn6
7. Length of tangent from p(X,, y; ) to the

circle x° + y2 +20x + 2fy + ¢ =0 is given
by PT = X + VY7 + 209X, + 2fy, +C
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The power of the point p(X;,y,)W.r.t. a

circle is CP? —r?, where C is the centre
and r is the radius of the circle.

8. If two circles touch each other

externally, then the distance between
their centres is equal to the sum of the
radii (i.e. C1Co=r1+r,)
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s A
cEma =

e

g

If two circles touch each other
iInternally then, the distance between
their centres is equal to difference of
radii (1.e. C1Cy=r1~15)

9. Aline y=mx+c Is a tangent to any circle,

then the distance between the centre
and the line is equal to radius of the
circle.

Condition for tangency: Aline
y=mx+c IS a tangent to the circle

x?+y2 =a’then c? =a2@+m?)
Vikasana - CET 2012




10. Radical axis: The radical axis of two
circles iIs the locus of the point which
moves such that the power of it w.r.t the
circles are always equal.

Racial axis of

X° +y°+2g9,X+2fy +c, =0 and

X° +y° +209,X +2f,y + ¢, =0 is given by
2(9; — g X +2(f =, )y +(c; —¢,)=0
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11. Definition of orthogonal circles:

'WO circles are said to be orthogonal if

the angle between them is a right angle.

Condition for two circles

X% +Y°+20,X+2fy+c, =0

X% +y?+2g,X +2f,y +¢, =0 to intersect
orthogonally is 29,9, + 2f.f, =c,+C,

Vikasana - CET 2012




12. The numbers of common tangents to two

circles

a. Will be four If
CiCHr >1+1,
b. Will be three If
CCor =10 +T1,
c. Will be two If
CiCor <I 41y
d. will be one ifc,C, =1y ~ 1,
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13. Equation of tangent to the circle
X°+yc+2gx+2fy +c=0at (Xg,Y,)Iis
XX, +YY, +g(X+ X, )+f(y +y,)+c =0

TIME SAVING RESULTS

1. If (X4,y;)is one end of the diameter of
the circle x° +y* +2gx +2fy +c =0
Then the other end is
(-29 —x4,— 2f —y,)
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2. 1. Equation of the circle touching X-
aX|s IS of the form

X°+y°+2g9x+2fy +g° =0
Il. Equation of the circle touching Y-axis

is of the form x? +y° +2gx + 2fy +f% =0
lil. Equation of the circle touching both
axes IS of the form

X +Y°+20X +2gy +g° =
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. Equation of the circle touching y-axis at

(0, b) is of the form x*+y*+2gx—2by+b“=0

4. The equation of the circle with centre at
(a, b) and

i. touching X-axis is x“+y°—2ax—2by+a“=0
ii. touching Y-axis is x*+y“—2ax—2by+b*=0

5. Equation of the circle passing through
the points (0, 0), ( a,0)and (O, Db)is
given by x* +y? —ax —by =0
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6. The equation of the circumcircle of the
triangle formed by the line  ax+by+c=0
and the co-ordinate axes is

ab(x2 +y2)+c(bx +ay)=0

/. Equation of the chord of the circle
i. X*+y° =a’ hisected at (a, b) is given
by ax + by =a* +b?
i, x°+y“+2gx+2fy+c=0, bisected at (a, b) is
given by (a+g)x+(b+f)y=a(a+g)+b(b+f)
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8. The area of the triangle formed by the

tangent at (X, Yy, ) on the circle with co-

a.4

ordinate axes IS

2X1Y4 |

9. If (X4,Y,)is the mid point of the chord AB
of the circle
X° +y*% +2gx + 2fy + ¢ =0, then the
length of the chord AB IS
AB = —(x?+y?+2gx,+ 2y, —I—C)
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10. Equation of any tangent to the circle

i. X° +y° =a’is given by y=mx+a 1+m?

i. (x-x,Y+(y-y,f =a’is given by

y-y,=m(x-x,)xa 1+m?
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QUESTIONS

1. The radius of the circle
IX“+y“=4(x"—y*)—8x
35

85

1
2
3. 5/3
4. 4/5
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Soln. The given circle can be written as
OX? +y?% =4x° —4y° —8X
— 5x° +5y°+8x =0

8 4
20=_=9g=_,f=0,c=0
) 5 g 5

Y
.. Radius = g°+f%—-c= (5) +0-0

r=45 - Ans: (4)
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Soln. Given (x—y +a) +(y +x—a) =2a’
X°+y°+a®—2xy —2ya+2ax+y° +x°+
a‘ +2xy —2xa — 2ay = 2a°
2x%+2y°—4ay =0

~by2 x°+y°-2ay=0
Hereg=0,f =-a,c =0

~r= g*+f’—c= 0+(-ay -0
L r=a - Ansis (1)
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3. The radius of the circle
(x—a)x-b)+(y—-c)Xy-d)=0is
@-bY +(c-dY

(@a-by -(c-dy
@-bY +(c-dY

> (a-bY +(c-dY
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Soln. Given Circles is
(x—a)x—b)+(y-cXy -d)=0
.. Ends of diameter are A=(a, c¢) and
B =(b,d)
1

’. Radius = 2AB

T :; @-b)Y +(c-dY
-. Ans is (4)
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4. The radius of the circle concentric with
the circle X°+y°—6Xx+12y +15=0
having 4 times its area Is

30

3 30
2 30
4 30
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Soln.
Given circle is Xx* +y° —6x +12y +15=0
29 = -6 2f =12
c=15

g=-3 f=6

L Area=mr¢ r= g°+f‘-c
= 1(30)=4x30x

r= 9+36-15= 30
120n=nR* = R* =120 .R=2 30
-. Ans. Is (3)
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5. The centre of the circle
X(y+x-6)=y(x-y+8) Is
(4, 3)

(3, 4)
(_4’ _3)
(_31 4)
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Soln. Given circle can be simplified as
Xy + X% —6X = Xy —y* + 8y

.. Centre is (3, 4)
.. Ans (2)
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6. The centre of the circle
ax“+(2a—3)y“—4x—1=0 is
. (2,0)

. (-23,0)
. (23,0)

. (13,0)

oln. Given circle equation Is
ax®+((2a-3)y°-4x-1=0

1
2
3
A
)
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Here coefficient of x* = coefficient of y*
a=2a-3=>a=3
3x% +3y°—4x-1=0
4 1

+by3;x2+y2—3x— =0

3

20=—-43f1f=0
J c=-13

g=-23
- Centreis (2/3,0) .. Ansis (3)
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/. The centre and radius of the circle
X=4+5cosOandy =3+5sin0 Is

(3,5),5

(4, 3),5
(—3,4),5

None
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y =3+5sIin6
X—4=5c0s0 andy -3 =5sin6

Squaring and adding

(x—4Y +(y -3y =25
s.centreis(4,3)andr=5 .. Ansis (2)
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8. If one end of the diameter of the circle
2x° +2y% —4x -8y +2=0Is (3, 2) then
the other end Is

1.(2, 3)

2.(4,-2)

3.(2, 1)

4.(-1, 2)

Soln. Given 2x% +2y? —4x -8y +2 =0
+by2; x*+y“—-2x—-4y +1=0
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.. ¢=(1, 2) One end of diameter
A=(3,2)

Other end B(X, y )=? Using mid — point

formula =(1, 2) = (X +3, y+2)
2 2 )
= (x,y)=(-12) - Ans is (4)

Vikasana - CET 2012




9. The equation of the circle with centre
(3, 1) and touching the line
8x—15y+25=0 Is

1.X°+y°—6x—-2y+1=0

2. X°+y?—6x-2y+3=0

3.X°+y°—6Xx-2y+6=0

4. None of these

Vikasana - CET 2012




Soln. Circle with centre (3, 1) is
(x-3) +(y-1) =a’
This touches the line 8x-15y +25 =0,
then length of the L from the centre = a

8(3)-15(1)+25__ _ 34 _
64+225 17
- circle is (x =3 +(y —1f = 22
X°+y%—6x—-2y+6=0
.. Ans is (3)

a..a=2
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10. The equation of a circle with centre at
(1, 0) and circumference 10rx units Is
1.X°+y°—2x+24=0

2. X°+y°—x-25=0
3.X°+y%—-2x-24=0
4. X°+y°+2x+24=0
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Soln. Given centre is (1, 0)
c =10r 2nr =10n=r1r =5
- circleis (x—1) + (y -0 =52

X°+y°—2x+1=25
X°+y“—2x-24=0
- Ansis (3)
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11. The equation of the circle passing
through (2, 1) and touching co-ordinate
axes Is

1.X°+y%—-2x+2y +1=0

2. X°+y°+2x-2y+1=0
3. X% +y?—2x-2y +1=0

4. X°+y°+2x+2y—-1=0
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Soln. Circle touching both the axes is
given by x* +y?—2ax —2ay +a‘ =0
This passes through (2, 1)

4+1-4a—2a+a’ =0
a’-6a+5=0=>a=15

.. onecircleis x°+y“—2x—-2y +1=0

~Ans is (3)
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12. The circles x° +y?+4x—-12y +4=0
and X°+y°—-2x—-4y +4=0
1. Touch each other externally

2. Touch each other internally

3. Cut each other

4. Cut each other orthogonally
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Soln. Centres of the circles are c¢,(-2,6)

and c,(1,2).

Radii of the circlesr, = 4+36-4=1,=6
L= 1+4-4=r1,=1

cC,= (1+2F¥+(2-6F =c,c,=5

S CCy,=0=I—1,
.. given circles touch each other internally
. (2) Is the correct answer
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13. If the circles Xx* +y? —4x+2y —4=0

and x° +y°+2x -6y + 6 =0 touch each
other, then the point of contact Is
1.(1, 7)

2.(-1,-7)

3.(15,75)

4.(7 5,15)

Soln. Centres of the circles are ¢; (2, -1) &
co(—1, 3).
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Radii of the circles
n= 4+1+4=r,=3

C,C, = (2+1)2 +(—1—3)2, C,C, =5=r,+1,

Using Internal division formu

3.(-1)+2.2 3.3+2.(—-1
p( (-1)+22 3.3+2( >j:p5
3+2 3+2

. (3) Is the correct answer
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14. If 2x°+axy + 2y°+ (a—4) x + 6y - 5=0
represents a circle then its area Is
1.23n 4

2.2371 2

3.237

4.46T
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Soln. Given 2 x*+axy+2y°+(a—4)x+6y—5=0
Is circle ifa=0
S 2X%+2y°—4x+6y -5=0

x2+y2—2x+3y—2:0

3 —
g=-1f= "6 c= =
J 2

2
23 _ 2
=T = A coarea=mre =
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15. The equations of the tangents to the
circle x% +y? =12 which makes an

angle 60° with the X-axis Is
1. 3xx2 3=y

2. 2Xt4 3=y
3. 3xx4 3=y

4. None
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Soln. Circle equation is x* +y? =12
Slope of tangent =m =tan60° = m= 3
Equation of tangentisy =mx +c
Where m= 3, c? =a2(l+ mz)

c“=120+3)=>c=14 3
. Equation of tangentisy = 3x*+4 3

. (3) Is the correct answer
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16. If 2y + x+3 =0 touches the circle
x° +5y? =k then k =

5
4
.9
1

6

Soln. Given circle is  5x° +5y° =k
K

LXP+yc=" a
Y "5 5
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Lineis 2y +x+3=0, 2y =—Xx-3

y e x——3 (y:mx+(:):>m——1 C—_3
2 2 2’ 2

-, condition for tangency is c® = aZ(L+ m2)

2 2
(_Bj K 1+(_Jj 9 k5_, 4
2 5 2 4 54

. (2) Is the correct answer

Vikasana - CET 2012




17. The length of the tangent drawn from
(-2, 3) to the circle 2x* +2y* =3 is
1.5

2.4
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Soln. Given circle is 2x* +2y* =3

x2+y2:3

3

-. Length of tangent = (- 2) +3%— .

23

2
. (3) Is the correct answer
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18. The point (1, 2) lies inside the circle
1.X°+y?+2x—-4y +4=0

2. X°4+y%—2x-4y +4 =0

3. X°+y°+2x+4y —-4=0
4. None
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Soln. Substitute (1, 2) in all the 3
equations
l.e. 1+4+2-8+4=3 > 0 lies outside ;

1+4-2-8+4=-1<0
. Lies inside
. Required Answer Is (2)
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19. The number of tangents drawn to the
circle x°+y?—-8x -6y +9=0 from the
point (3, -2) Is

1.1

2.2
3.0

4. none
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Soln. S=x°+y°—-8x -6y +9
At (3,-2), S=9+4-24+12+9
=10>0
. Point (3, —2) lies outside the circle

. two tangents can be drawn
. (2) Is the correct answer
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20. The radical axis of the circles
3x°+3y°=4x—5y+1=0 & 2X°+2y°=3x+2y—7 is

1. x-16y-23=0

2. X+23y-16=0

3. x+1loy -23=0
1. None

Soln. The circles can be written as

3x2+3y2—4x+5y—1:O:>x2+y2—;1x+gy—:]3 =0...1
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2x2+2y2—3x—2y+720:>x2+y2—§x—y+z:O

- 4t &

\ 1 7Y _
1) (3+2 =0

3(3 4\ ( .
R.A.is (1) - (2 —
W-0=| ) 3

= X+16y —23=0
. (3) Is the correct answer
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21. Which of the following Is a point on
common chord of circles
X°+y“+2x—3y+6=0 and x“+y°+x—8y—13=0

1.(1, 2)

2.(1,-4)

3.(1, -2)

4.(1, 4)

Soln. Here the common chord of the given
circles is the radical axis
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X2 4+y2+2x-3y+6=0

X°+y“+x—-8y—-13=0
e . -
R.A. IS X+5y+19=0
The point (1, -4) lies on thisline I.e.
1+5(-4)+19=0,0=0
-. (1, -4) lies on the common chord
. (2) Is the correct answer
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22. If the circles x“+y“+2x+2ky+6=0 and
x“+y“+2ky+k=0 intersect orthogonally
thenkis

1.20r-32

2.—20r—-32
3.20r3 2
4.-2 or 32
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Soln. Given
X°+y“+2x+2ky+6=0 (g, = Lf,=k, c,=6) &

x“+y“+2ky+k=0 (g,=0, f,=k, c,=k)

Circles cut orthogonally if

2k’ -k -6=0=>k=20r-32
-. (1) 1Is Answer
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23. Thecircle x°+y?—-6x-8y+9=0
touches externally with a circle whose

centre Is origin. Then radius is equal to
1.1

2.16
3.21

4. none
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Soln. Given x*+y°-6x—8y+9=0centre of 2 " is

origin

9 ie.0(0,0)

co= 9+16=co=5
Now co=r,+r1,, 5=44T1, =I=1
-. (1) Is the correct answer
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24. The tangentto x°+y?—-2x-3=0is
parallel to X-axis at points

(2 3)

Soln. Here we have to use calculus
method for this example
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i.e. X +y*-2x-3=0,
diff w.r.t. X 2x+2y.32’( -2=0=

dy:1—x

dx vy
Given tangent is parallel to X-axis
dx

.. Slope Mm=m=0

1-X
y

. (2) Is the correct answer

=0=x=1.y=2%2
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25. The lines 2x -3y =5and 3x-4y =7

are the diameters of a circle of area 154
sg.units. Then its equation is

XE4+yi4+2x—2y—62=0
X2 +y2—2Xx+2y —47=0
XS4y -12x-2y —-47=0

XP4+yc-2X+2y —62=0
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Soln. Solving 2x—3y=5-x3=6x—9y=15
-.2x=3(-1)=5
IX-Ay=7—x2=6Xx—8y=14 2x=2, x=1
-y=1=>y=-1
.. centre = (1, —1) given Area = 154= nr° = 154

> 154 154 7
I = X

—r4=49,r=7
T 22 1

-. Equation of circle is (x=1)*+(y+1)*=49
X°—2X+1+y“+2y+1-49=0
X“+y°—2x+2y—-47=0..(2) is the correct Ans.
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26. Equation of a circle passing through the
points (1, 1), (5, -5) and (6, -4) Is

1.X°+y?+6x—-4y =0

2.X°+y —-06xXx+4y =0

3.X“+y“—-6x+4y -10=0

4.X°+y +4x-6y =9

Soln. Let the required equation of circle be
X° +y°+20x+2fy +c =0
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ha

Passes through (1, 1)

= 1+1+2g+2f+c=0=29+2f+c=-2
Passes through (5,-5)

= 25+25+|log—-10f+c=0=log—-10f+c=-50
Passes through (6, —4)

= 35+16+12g-8f+c=0=129-8f+c=-52
Solving these Swegetg=-3,f=2,c=0
. Equation of circle Is X% + y2 —6X+4y =0
". (1) Is the correct answer 1

Aliter : Putting (1, 1) in all the 4 equations
the 2" equation satisfies all the three points
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27. If the points (0, 0), (1, 0), (0, 1) and
(t, t) are concyclic then t is equal to

1.-1

2.1

3.2

4.-2

Soln. Let required equation of circle be
X°+y°+2gx+2fy +c =0

It passes through (0,0)=c=0
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Passes through (1,0)=1+2g=0=9=-1/2
Passes through (0,1)=1+2f=0=f=-1/2
.. Equation of circle is x* +y“—x—-y =0

for concyclic (t, t) must lie on this circle

e t°+t°—t-t=0=2t*-2t =0
2tt—-1)=0=t=0o0r1

. (2) Is correct answer

Vikasana - CET 2012




28. Equation of circle through origin, has

centre on

X% +y
+y 2x

+y“°—4x
+y°—06X—
+Yy +4X -

X+Yy—4=0 and cuts
+2y +4 =0 orthogonally Is
oy =0

-4y =0

3y =0
2y =0

Soln Let required equation of circle be
X° +y°+2gx+2fy +¢c =0
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e

Passes through origin ... c=0=x"+y*+2gx+2fy=0
Centre lies on x+y-4=0= —g—f-4=0 ...(1)
Cuts orthogonally the circle x°+y°—4x+2y+4=0
—4g+2f=4=-2g+f=2 ...(2)

Solving (1) & (2)

-.Equation of circle is X° + y2 —-4x -4y =0 1

. (2) Is correct answer

Vikasana - CET 2012




29. A circle touches the Y-axis at (0, 2) and
its X-intercept is 3 then equation of the
circle Is

1.X°+y°+5y+4=0
2. X°+y“+5x—4y +4=0

3. X°+y°+5x+4y +4=0
4, —X°+y°£5x+4y —4=0

Soln. Let the radius of required circle be a’
Centre = (a,2)
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.. Equation is (x—a) +(y —2) =a?
X°—2ax+a’+y°—4y +4=3a°
X°+y%—2ax—4y +4=0

To find a" use X-intercept

i.e.2 g°-c=3=2 a*-4=3,
a’-4=3/2=a=45/2

-. Equation of circle is x*+y*+5x—4y+4=0

-. (2) Is the answer

Vikasana - CET 2012




30.Ifacircle  x°+y“—-17x+2fy +c=0
passes through (3, 1) (14, -1) and (11,
5) then c =

1.0

2.—41
3.-17/2
4.41
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Soln. Substitute (3, 1) in given circle Is

9+1-51+2f+¢c=0=2f +c =41
Substitute (14, —1) in given circle

i.e.14° +1-17(14)+ 2f(-1)+c =0
= -2f +c =41
.c=41
". (4) I1s the answer
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31. Two circles of equal radius I cut
orthogonally if their centres are (2, 3)
and (5, 6) thenr =

1.1

2.2
3.3
4.4
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Soln. (x =2 +(y —=3) =r?
= X°+y°—4x -6y +13-r“=0

(x5 +(y -6) =r?

— X“+y?—-10x-12y +61-r* =0
Using 29,9, +2ff, =c, + ¢,
—4(-5)+(-6)-6)=13-r*+61-r"°
2r°=74-56=2r°=18,r°*=9=r =3
. (3) Is the correct answer
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32. The line y = x is tangent at (0, 0) to a
circle of radius unity. The centre of the
circle is

(N 0)

PRE1" 2,1 2)
3.0 2,-1 2)

4'(_1 3 12)
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Soln. Given r=1 Let ¢ = (h, k)
21= (h-0F +(k-0F =h2+k?=1...(0)
Length of L from centre to the liney = X

1.(h)-1k)+0 _
1+1
—h-k= 2=h=k+ 2....(2)

Substitute (2) in (1) (k+ 2) +k?=1

=r =
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k?+2 2k+2+k?-1=0>
2k?+2 2k+1=0
1

=Y{ 2k+])2:0 :>k:_2

S h=- ; + 2=>h= 1
2

. ( l
c.centre is |
2

".(3) Is the correct Ans
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33. The gradient of tangent at (6, 8) to
X°+y?=100is
1.34

2.4 3
3.-34
4.—-4 3
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Soln. GivenC =(0, 0), P = (6, 8)

8-0 4
6-0 3

. gradient of tangent =

(. tangent L r)
".(3) Is the correct answer

. Slope of radius =
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34. Any point on circle x°+y“+4x—2y=0 is
given by
1.( 5cos6, 5sind)

2.( 5sinB, 5cos6)
3.(-2+ 5cos6,1+ 5sind)
4. (cos0,sin0)
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Soln. Substitute all the 4 points. The
point (-2+ 5cos0,+ 5sino)

.e. LHS= (-2+ 5cos0)f +(@+ 5sin0y+
4(-2+ 5c0s0)-2@1+ 5sino)

—4-4 5c080+5c0s°0+1+2 5sin0 +

5sin°0—8+4 5cosf—2-2 5sind
= 5+5(c0s?0+5sin*0)-10 =0
. (3) Is the correct answer
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35. The shortest distance between (0, 5) to
circumference of circle
X°+y°—10x+14y—151=0 is

1.13

2.9
3.3
4.5
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soln. Centre=c =(5,-7)and A=(0, 5)
r= 25+49+151=r= 225,r =15
CA= 5°+12°=CA=13
QA=CA-r =P =15-13,PA =2

. (3) Is the correct answer
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36. Length of the chord and circle
X% +y°+3x+2y —8=0 intercepted by
y-axis IS

1.3

2.8
3.9
4.6
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Soln. Putting x = 0 in circle equation

Y4+ 2y —8 =0 = solving

y=2 -4
= length IS 6
". (4) I1s answer
Aliter : Length of y — intercept =2 f*—c¢
=2 1+8=2.3=6
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37. Two lines 3x—-2y -8=0 and
2X—Yy —5=0 are two diameters and
circle touches X-axis then equation of
circle

1.(x -2 +(y -1y =1
2.(x+2Y +(y -1 =1
3.(x=2Y +(y +1) =1
4.(x+2) +(y +1) =1

Vikasana - CET 2012




Soln. Given 3x-2y=8..(1) 2x-y=5...(2)
(1) — (2)x2
3Xx—-2y =8 y =2X—-3

y =2.2-5

y =-1

-. Equation of circle is (X — 2)2 +(y +1)2 =1
. (3) Is the correct answer
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38. The equation of tangent to
x> +y*° =25, which makes 45 ° angle
with X-axis

1.x=y

2.y =Xx5 2
3.X=yx5 2
4.X+y =5 2
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Soln. Let equation of tangent be y=mx+c

m = tan 45° using c* = a2@+ mz)

m=1 c®=25(1+1)=c=45 2
-. Equationisy =x+£5 2

. (2) Is the correct answer
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39. Length of the chord of circle x“+y°=9
Intercepted by the line x+2y—-3=0 Is
1.8

2.12 5
3.12 5

4.5 12
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Soln. Given x+2y—3=0putting in x“+y°=9

— x=3-2y (3-2y)°+y“=9
9+4y“—12y+y°=0

— 5y°~12y=0=y=0 or y=12/5
If y=0 - x=3 ..A=(3, 0)
y=12/5 .. x=3-12/5 ..(-9/5, 12/5)=B
x=-9/5
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2 2
.. AB = (3+9) +(O—12)
5 5

p (24)2+(12j2 576+144 720

5

5
AB = 1:4:>AB:12

25

. (3) Is the correct answer
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40. The length of the tangent from (-1, 2)
to the circle 4x° +4y? —-8x+y —6=01s
1) 24

2) 24
3) 76
4) 6
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Soln. Given 4x° +4y“ —-8x+y -6 =0

1 3
~bhy4: x> +y°—-2x+"y—-_=0
y y 4y 5

. length of tangent from (-1, 2)

1+4_2(_1)+j(2)_2

10+4+1-3

2
".(4) Is the correct answer

6
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41. The angle between a pair of tangents
from a point P to circle
X°+y°+4x—6y+9sin“a+13cos’a=0is 2 «.
The equation of the locus of P is

1.X°+y°+4x -5y +4=0
2. X°+y°+4x -6y -9=0
3.X°+y%+4x—-6y—-4=0
4. X°+y°+4x-6y+9=0
Soln. Centre Is (-2, 3)
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r= 4+9-9sin°a—13cos’a
= 4+9@—sin2a}130032a

— 44+9cos’q =2sino = AC

. AC 2SIno
C. SIno = =

PC  (h+2Y +(k-3Y

= (h+2)°+(k-3)"=4 =h°+4h+4+k’—6k+9=4
Simplifying & putting h=x, k =y
X°+y%+4x—-6X+9=0

. (4) Is the correct answer
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42. Circumcentre of the triangle whose
vertices are (0, 0), (6, 0) and (0, 4) Is
1.(2,0)

2.(3, 0)
3.(0, 3)
4.(3, 2)
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Soln. Let required equation of circle be
X% +y°+20x+2fy +¢c =0

t passes t

t passest

nroug

nroug

N1 (0,0)..c=0

1 (6,0)=36+12g=0=>g=-3

It passes through (0,4)=16+8f=0=f=-2
. Equation of circle is x“+y“—6x—4y=0
. (4) Is the correct answer
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43. The value of k such that the equation
2x° +2y% —6Xx+8y +k =0, represents a
point circle Is

1.0

2.25
3 25

2

4._25
2
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Soln. Given 2x° +2y* —6x+8y +k =0
+ by 2; x2+y2—3x+4y+;:0 g =_23,

f =2, for point circle

~k
2
2

- (3 st

=K = 2 ".(3) Is the correct Ans

4 2
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44. If (x, y)and (3, 5) are the extremities
of a diameter of a circle with centre at

(2, 3) then the values of x and y are
1.x=1Ly=4

2.X=4,y=1
3.X=8,y=2

4. none
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Soln. By mid point formula

2. 3)5(

X+3 y+5)

2 2 )
=>X+3=4=>x=1 Yy+5=606=y=1
s x=y=1

".(4) Is the answer
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45. If two circles  a(x? +y? J+bx +cy =0

and A(x2 + y2)+ Bx +Cy =0 touch each
other then

1.aC =cA
2.bC =cB
3.aB =DbA
4.aA=bB=cC
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. Equation of tangent at (0, 0) IS
b C
X.0+y.0+  (x+0)+ +0)=0 and
y.0+_ (x+0)+ (v +0)

B C
0+y.0 0 0)=0
X.0+y +2A(x+ )+2A(y+ )

l.e. bx+cy=0and Bx+Cy=0.These
two are identical

D =g — bC =cB ..(2) is the correct Ans
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46. Y-axis Is a tangent to the circle
X% +Vy° +2gx +2fy +¢ =0 if
1.g°<cC

2.f% <c

3.g°=c
4.f% =c
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n. Y-axis a tangent to given circle if
g |

2

g°+f°—-c=g=9g°+f°-c=g

—f%=c

. (4) Is the correct answer
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47. The value of k for which the circles
x°+y°—3x+ky-5=0 and 4x°+4y°—12x—y—9=0
becomes concentric IS

1.18

2.—18
3.14
4.-14
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Soln. Given
X“+y*—3x+ky-5=0  4x°+4y°~12x—y—9=0

g=-3/2,f=k 2 +by4;x2+y2—3x—iy—

9=O
A

.¢,=(+32,-k2) g¢g,=-32,f,=-18
' ..Cc, =(3/2,18)

".(4) Is the correct answer
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48. The equation of the chord of the
circle x°+y?—4x =0, whose mid —
pointis (1, 0) Is
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Soln. Centre of given circle is C(2, 0)
Mid point of chord is A(1,0)

Slope ofca=""9_¢

Slope of PQ = _()1

-.Equation of PQisy -0 = _Ol(x ~1)

. (4) Is the correct answer
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49. Which of the following lines is a
normal to the circle (x —1)*+(y—2)°=10
1.Xx+y =3

2.(x-1D+(y-2)=10

3.Xx+2y =10

4.2Xx+y =3
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Soln.

Centre of the given circle is (1, 2)

Verify which line satisfies this point.

Clearly (1, 2) lieson x+y =3

. (1) Is the correct answer
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50. The number of common tangents to the
ircles x2+y*~x=0 and X* +y°+x =0is
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C,=(1/2,0)

= @12 =12

= (12 =12
1 1)

-.CC, = + +0=1
1~2 (2 2)

~.r,+r, =C,C, =circles touch externally

. 3 tangents can be drawn
. (4) Is the correct answer
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51. The equation of the circle with (3, 4)
and (4, 3) as ends of a diameter Is
1.X°+y°+7X+7y +24=0

2.X°+y*—6Xx-8y +25=0
3. X +y —TX-7y+24=0

4. None

Vikasana - CET 2012




Soln. Equation of circle is given by
(X =% )(X =%, )+(y =y )y —y,)=0
(x=3)Xx—-4)+(y -4)y -3)=0

X°—TX+12+y* -7y +12=0
X2 +y%—TX—-T7y +24=0

. (3) Is the correct answer
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52. The equation of the circle passing
through the point ( -7, 1) having centre
(-4, -3) Is

1.X°+y“+8x+6y=0

2. X°+y°+4x+3y =0
3.X°+y“—-8x-6y =0

4. None
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Soln GivenC =(-4,-3) & P =(-7,1)
CP=r=(-4+7f +(-3,-1) =r?
—r°=9+16=r=5

-.Equation of circle Is
(x+4Y +(y +3f =25
— X°+Vy°+8x+6y=0

. (1) Is the correct answer
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53. Equation of circle through (2, 0),
having centre on 3x—-y-5=0and

Iength of tangent from (3, 1) Is 8 s
X2 +y%—2x+4y =0

2

2
X°+y“—2x—-8y =0

2

2

+y°+4y -3x+1=0

2+y +2x -8y —6 =0 or none
Soln Let the required equation of circle be
X% +y°+2gx+2fy +¢c =0
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It passes through (2,0)1.e.4+4g+c=0

= 49+c=-4....(1)
Centreon3x-y=51e.-3g+f =5 ....(2)
Length of tangent from (3, 1) Is 8

8= 9+1+69g+2f +c =6g+2f+c=-2..(3)
49 +Cc=-4 e 3
(1)-(3) 6g + 2f +Cc = -2 ‘T (_4j

e
—29-2f=-2 —3(-34)+f=5
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X +y? +2(_ 3\x+2.11
4 )

-.Answer Is (4)

Vikasana - CET 2012




54. If the square of the lengths of the
tangents from Pto x°+y?=Db?%and
x°+y%=careinA.P.Then a? b? c?
are in

1. AP
2.GP
3.HP
4. AGP
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Soln. Given PTZ:x2+y2 )
PT, =x*+y°—Db% PTS =x° +y
PT, -PT? =PT{ —-PT,

x2+y2—b2—x2—y2+a2
:X2+y2—CZ—X2—y2+b2
~—b®+a®*=-c®+b”

—b?=b*-a*=a®b*c’arein AP
. (1) Is the correct answer
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55. Area of triangle formed by +ve X-
axis, tangent and normalto x°+y® =4
at (1, 3)is

1.2 3

2.4 3
3.3 3
4., 3
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Soln. Tangent at P@ 3)IS
X.1+y. 3 =4 using xx, +yy, =a°
Puty =0inthis ..x=4

- A=(4,0)

.'.APOA:;’PI\/I.OA :;. 3.4 here OPis

normal
=2 3
. (1) Is the correct answer
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56. The lines 3x—4y+4=0 and 6x—8y—7=0
are tangent to the same circle. The

radius of the circle Is
1.4 5

2.710
3.34
4.3 2
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Soln. Any point on the line 3x -4y +4 =0
Is (O, 1). Distance from (0, 1) to
6Xx -8y —-7=0

~0-81-7 15 3

36+64 10 2

= diameter of circle
3

. Radius =

. (3) Is the correct answer
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57. The slope of the normal to the circle
X% +y*—16x+12y + 75 =0 at the point
CIANE

1.4 5

2.3 4
3.-4 3
4.-3 4
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Soln. Equation of tangent at (5, -2)
X.5+y(-2)-16.5+12(-2)+75=0

= —3X+4y +23=0
. Slope of tangent=3/4

Slope of normal =-4 3
-. (3) Is the answer
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58. If 3x—-4y +k =0, Is a tangent to the
circle (x =1 +(y —1f = 2% then k =
1.+10

2.9,-11

3.11

4. None
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Soln. Given circle is (x —1) + (y —1) = 23
wc=@11),r=2
The line 3x-4y +k =0 Is atangent to
circle if

314 (-4)1+k 5

9+16
—=10=4(-1+k)=10=-1+k or
10=—(-1+k), k=11 or-k=9=k=-9
. (4) Is the correct answer
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59. The equation X“+y*+4x+6y+13=0
represents
1. Circle

2. A pair of two distinct lines

3. A pair of coincidental lines

4. A point circle
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Soln. Given x* +y* + 4x+ 6y +13=0

g=2,f=3,c=13
r= 4+49-13=r =0
. A point circle

. (4) Is the correct answer
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60.If y=Xx+a 2 touches the circle
X° +y* =a“ at the point

0% 205

(%72 2%
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Soln. Letthe lint y =Xx+a 2 touch the
circle x* +y* = a“ at the point (x;,Y,).
Tangent at (X,,y,)is XX, +yy,—a* =0
X—y+a 2=0Is also atangent

X, y, -—a’ . _—a . _a
17 17a 2 1 NoUEENE

~. point of contact is (_2,

. (4) Is the correct answer
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61. The radius of the circle with centre at
(0, 2) and cutting orthogonally to the

circle x> +y%—-2x+y =0is
1.1

2.2

3. 2
4. 6
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Soln. Given circle is x* +y* —-2x+y =0
Equation of circle with centre at (0, 2) Is
X? +y? —4y +c =0 these two cut

orthogonally 2.(-=1).0 + 2. ;(— 2)=C =c=-2

XA +yi—4y-2=0
r= 44+42=r= 06
. (4) Is the correct answer
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62. If 2x -3y =0 Is the equation of the
common chord of the circles
X°+y°+4x=0and x°+y°+2Ly=0,

then A=
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Soln. Common chord is given by
X°+y“+4x=0

X°+y°+2ay =0

4x -2 Yy =0 = 2x—Ay=0
Compare with 2x -3y =0 A=3
. (1) Is the correct answer
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63. The abscissa of two points A and B are
the roots of  x° —4x +2 =0 and their

ordinates are the roots of X° +6x—-3=0.
The equation of the circle with AB as
diameter Is

XZ+y+4AX—6y +1=0
X°+y —-4x-06y+1=0
X +y —-4x+06y-1=0
X°+y +4x+06y+1=0

2
2
2
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Soln. Let X;and X, be the roots of

X° —4x +2 =0 and Y, and Y, are the roots of
X“+6x-3=0.
X+ X5 =4, XX, =2, Y, +Y, =—6,yy, = 3]

The equation of the circle with (Xl, Y1) and
(Xz,yz)as the ends of the diameter Is

XY= (X X)X —(Y1+Y2) Y+ (X1 XY 1Y2)=0
x°+y“—(@)x-(-6)y +(2-3)=0
X°+y%—4x+6y—-1=0 ..(3) is the Ans.
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64. If a circle passes through the point
(a,b) and cuts the circle x2+y2=4

orthogonally, then the locus of its centre
IS

1.2ax—20y+a +4)=0
2.2ax +2py — @ +4 )0
3.2ax+2:)y+a +4 =0
4.2ax —2by —a +4)=0
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Soln. Let the required circle be

X°+y“+2gx+2fy+c=0.

This cuts orthogonally x* +y? -4 =0
20,.0+2f,.0=c-4=>c=4

reg. also passes through (a, b)
a’+b?+2ag+2bf+4=0

-. locus of the centre (—g,—f)is
2ax+2by—(az+b2 +4}O

. (2) Is the correct answer
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65. The radius of the circle
X% +y*—2xcost+2ysint—15=0s
1.3

2.4
3.5

4. sint cost

Vikasana - CET 2012




Soln.
Given x° +y? —2xcost + 2y sint —15=0

g =-—cost, f =sint, c=-15

cos’t+sint+15=r = 16

~.(2) Is the correct answer
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66. The area of a circle with centre at
(1,2) and passing through (4, 6) Is
1.30r

2.5m
3.157
4.25m
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Soln. Given ¢ =(1, 2)
Circle passes through p(4,6)then CP =r

4-1¥+(6-2Y =r =r =5

. Area of circle = nr? = 25n

".(4) I1s the correct answer
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67. The equations x =acos0+bsin6 and
y =asind —bcos0,0<6<2n represents a
1.a circle

2. degenerate circle

3. an empty set

4.a pair of st. lines
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Soln. Given x =acos06+ bsin0..... (1)
y =asin6—-bcoso .....(2)
Squaring and adding

X° +y* =a‘cos’0+b?sin“0+2absin6cos
+a“sin® 0+ b* cos® 0 —2absindcoso
Simplify x* +y? =a® +b?

". (1) Is the correct answer
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68. x*+y°—7x+8y —11=0is a circle.
The points (0, 0) and (1, 8) lie
1. both inside the circle

2. both outside the circle

3. one outside the circle & one Inside

4.one on the circle and the other outside
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Soln. Given x* +y* —6x+8y —11=0
PT=0+0-0+0-11=-11<0
l.e. (0, 0) lies inside the circle

PT, =1+64-6+64-11=112>0
l.e. (1, 8) lies on the circle
. (3) Is the correct answer
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69. The centres of the circles x* +y* =1,
X°+y°+6x—-2y—-1=0 and
X°+y4—12x+4y —-1=0 lie on

1.a circle

2.a st. line
3. x4 =9y

4. None
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ha

Soln Let centres of these circlesbe A, B
&C

A=(0,0), B=(-3,1), C=(6,-2)

AB= 9+1= 10

.BA+AC =BC

BC= 81+9= 90=3 10

-, centres lie

CA= 36+4= 40=2 10

on a St. line

. (2) Is the correct answer
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/0. The square of the length of the
tangent from (3, —4) to the circle
X°—y°—Ax—8y+3=0 is

1.20

2.30
3.48
4.50
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Soln.
PT*=x{+y7:—4x, -8y, +3,

put x,=3, y;=4
=9+16-12+32+3
=48
. (3) Is the correct answer
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/1. The equation of the diameter of the
circle x*+y?%+6x—4y —2=0, passing
through the point (2, -3) Is

1.xX+3y+/7=0

2.2x+y-1=0
3.6Xx+3y —-3=0

4.x+y+1=0
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Soln. Given x° +y* +6x -4y —2 =0
. ¢ =(-3,2) and given p =(2,-3)
. equation of CP is given by

=1

9—2_—5 y—2

x+3 5 x+3
~(X+3)=y-2=>x+y+1=0

".(4) 1s the answer
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/2. If one common tangent can be drawn
to the circles x* +y“—-2x—-4y —-20=0
and (x +3Y +(y +1F = p?, then p =

1.20

2.16
3.49
4.10
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Soln

Given

X“+y*—2x—4y-20=0 & (x+3)°+(y+1)°=p°
¢, =(,2) c,=(-3-1)

n= 1+4+20 L,=p
=5
. (4) Is the correct answer
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/3. If X=7 touches the circle
X% +y*—4x—-67-12 =0, then the co-
ordinates of the point of contact is
1.(7, 3)

2.(7, 4)
3.(7, 8)
4.(7, 2)
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Soln.
Putting x =y inthe given circle
eqguation

49 +y* -28-6y —-12=0

y2-6y+9=0=(y-3F¥=0=y=3

. point of contact is (7, 3)
". (1) Is the correct answer
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/4. The triangle POR is inscribed in the
circle x° +y? =25. If Q and R have co-
ordinates (3, 4) and (-4, 3) respectively
then QPR is

1.t 2
2.7 3
3.1t 4

4.1t/6
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Slope of OR = 34:m1

ope of OQ = g =ms

early ROQ=90" (m;m, = —1)
RF?Q:;RCSQ — RPQ = Z

. (3) Is the correct answer
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/5. If two lines 3x—2y—-8=0 and 2x—-y-5=0
lie along two diameters of a circle which
touches the x — axis then the equation
of the circle Is

1.(x-2Y +(y -1 =1
2.(x+2Y +(y -1 =1

3.(x -2 +(y +1f =1

Vikasana - CET 2012




Soln. The point of intersection of the
lines 3x -2y —-8=0

2X—-y—-5=0

is the centre i.e., C =(2, —1)

Circle touches x —axis = r = -1|=1

-. Equation is (x —2) +(y +1f =1
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