ALLEN JEE (Main + Advanced) : Mathematics

Circle

SOLUTIONS

EXERCISE - O

1. Ans. (D)
Centre of first circle is A(2,3)
Centre of second circle is B(—1,—2)
Centre of third circle is €(5,8)

Now, AB=+/3%+5% =+/34

BC =6 +10% =/136 =2:/34

AC =+/3% +5? =434

As AB + AC = BC. So, points 4, B, C are collinear
2. Ans. (B)

First family passes through (3,1)

and second family passes through (1,3)
Let point of intersection is P (h, k)

so, myp.mgp = —1 (for locus)
k-1)(k-3 P _

=>k?>?—4k+3=—(h>—4h+3)=>h?>+k?*—4h—4k+6=0
=>x2+y2—4x—4y+6=0
3. Ans. (A)
S:(x+3)(x-5+@-5@+1)=0
Siix?4+y?—2x—4y—20=0 S1
{centre (1,2)=(a,b)
j—l

(=3,5 (5,-1)
radius r=,/1% +2* —(-20) —J25=5

La+b+r=1+24+5=8

or, centre (a,b) = (—3—;5,#]5(1,2)

r=%\/(5+3)2+(5+1)2 -5
4. Ans. (A)

radius of circle =r=41*+0*-0=1
a

5 Z
5in60° =2 m
r
:>\/§ a: a/2 “:l
r
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5. Ans. (B)

2‘5( )+12(- 4|=‘25—36—4|=1_5
J5? +122 | 13 | 13
(5,-3)

L:5x +12y—4=0

Center = (5,—3)
Radius,r=1

= |d — r| = minimum distance between line & circle

_|15 2
|13 1‘ 13
6. Ans. (D)
Image of a circle in a line is a circle with same radius and C812)
centre as the reflection of centre of the given circle. o object

Let image is (xg, yg) of (-8,12) inline L: 4x + 7y + 13 =0

% —(-8) _ ¥, ;12 :(_2)(4x(—8)+7x12+13J

L:4x+7y+13 =0

so,

2, 2
4 4° 47 °

( ) Image
+8_Yo-12_ %0 Yo
4 7

and radius, r =\/(—8)2 +(12)° -183=5

.. equation of the circle is

(x +16)2 + (y + 2)? =52

=x2+y2+32x+4y+235=0
7. Ans. (A)

4A

1 12 h 12
A=5x6><h=3h

—3122 -3 =9/15

12x12x6 24 8 ) R
T 4x9x415 15 \/___\/_ °
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8.

10.

Ans. (B)
For incircle we need to find incentre & inradius.
for incentre

I_[6J§x7+5JExo+545x6 6J§x7+5¢§x0+5¢§x6j :>|—(

N | O

9
2

6«/§+5\/§+5«/5 ' 6\/§+5«/§+5\/§

AY

7

6

0 3 o2 77
V2452 2 0.6) <7

. Equation of circle, 6vV2 (6,02

(3] (-2 3]
81 81 9

=X+ Yy —9X—9y+—+——-==0
y y 4 4 2

. . A
and inradius, r=—=

X

81 9
=X +y -9Xx-9y+——-==0
y y 5 5

=x2+y2-9x -9y +36=0
Ans. (B)
~ 2:3

A(5,0) P(h k) B(10cos6, 10sind)

P 20cos0+15 20sin6+3x0
B 2+3 243

.. h =3+ 4cosO and k = 4sinf (circle (think?))

2 2
as c0526+sin29=1:>(ﬁj +(£j =1
4 4

]E(3+4cos€),4sin6)

=(h —3)2 +k*=4? (which is a circle)
Ans. (A)

Li:5x + 2y =16 M(2,3)

k-3 5
mCM .ml_1 =-1 3(5}(—§j=—1

=5k —-15=2h—4
=2x—-5y+11=0

[50]
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11.

Ans. (A)

=|OP|=4=h*+k*=16

12. Ans. (B)
Equation of circleis S: (x —=3)(x +5)+ (y —8)(y —2) =0
=S:x2+2x—15+y?—-10y+16=0
Putx = kand y = 10 we get
k*+2k+1=0=k=-1
13. Ans. (D)
Sp=22+412-52+21-5<0('P'isinside)
So=0%240%2-50 + 2.0-5 < 0('Q"isinside)
Sp =424 (-3)2-5(4)+2(-3)- 5 < 0('R'isinside)
14. Ans. (C)
(7,-1) |0 =2a
sinoc—i—i:oc—fze—E
52 2 4 2
15. Ans. (B)
Six?+y?—4x—-2y—11=0
T RTETET) N
r=4
P(4,5)
PA=PB=.[S, =V4*+5* ~4.4-2.5-11
—PA=PB=2 e
-.ar(PAOB) = 2ar(APAO) :2(% PAxOA):S
www.allen.in [51]
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16.

17.

18.

19.

Ans. (C)
Length of tangent from ext. pt. = \/S_

L, =/0% +25+2(0)-4=+21
L, =,/0+25-2(0)-5+1=+21

L1 = LZ

Ans. (A)

myp.mpp = —1
B(2,0)

/

A(3,4)
SO

/

k—-4\ k-0
S B S Y
h—-3 )L h-2
=>x2+y2-5x—4y+6=0
Ans. (C)
SS, = T? is formula for pair of tangents.

where S = x2+y2+4x+ 6y +9
51:9

T:O.x+0.y+4(%oj+6(y7+0j+9 =2x+3y+9

so, (x2+y%2 +4x+ 6y +9) (9) = (2x + 3y + 9)?

=9(x% +y?) +18(2x + 3y) + 81 = (2x + 3y)? + 18(2x + 3y) + 81

= 9(x2 +y?) = (2x + 3y)?
Ans. (C)
Use parametric form of line.

Slope of L = %

Slopeof Lrto L = —%

If inclination of line L, is '0'
then tanez—% = sinezg;cosez—g (Take 0 <6 <)

as centre is above the line L,
coordinate of centre at L' to L '5' units
from (3,-2) are (3 + 5cos6, -2 + 5sin0)
"+ centre = (-1,1) and radius = 5(given)
socircleis (x + 1)? + (y — 1)? = 52
=x2+y?+2x—-2y—23=0

/:4x—3y—18=0

7/

(3,-2)

L,

[52]
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20.

21.

22,

23.

Ans. (C)
r,=v10°-64 =6;r, =4/15* —144 =9

Shortest common tangent is transverse common tangent L, = \/(Clc2 )Y —(r,+1,)

= 25" ~(6+9)" =20

C;C, = distance between centres of the circles = 25

Ans. (A,B)

If'0" is constant then

e — y B y1
X=X,

tan = constant

A straight line passing through a fixed point (x4, y;) and have a constant slope.

then x — x; = r cosb, y — y; = r sinf

= G@-x)?+ -y =r?

circle with a given centre (x4, y;) & radius 'r'.
Ans. (A,B,C,D)

Lines which cut equal intercepts on the circle are equidistant from the centres of the circle. Here

centre is (1,-2)

3(1)-(-2)|__s
\/32+(—1)2‘ V1o
1+3(-2)| 5
Ji2+3 | V10
[1+3(=2)+10] 5
ez V10
3(1)-(-2)-10| 5

JE+r | V1o

(4) d,

(D) d4 =

As d; = d, = d; = d, so, all the options are correct.

Ans. (A,B,C)
Area of rectangle = (8)(8) = 64 sg. units

x=2

(=2,-3)D C(6,-3)

H|(2,1)

x—3y+1=0

(=2,5)4 M H B(6,5)
(2,5)
Let D(x,y)
XL6:2 and X_+5:1
2 2

- D(-2,-3) C(6,-3)

www.allen.in
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24.

25.

26.

27.

Ans. (C,D)
Let 'd' be the common difference

.. the radii of the three circlesbe 1 — 2d,1—-4d, 1

. equation of smallest circle is x? + y? = (1 — 2d)? (1)

¥y = x + 1 intersect (i) at real and distinct points

x4+ x+2d—-2d2=0 ..(ii)
D>0:8&—3d+1>0:d>2:ﬁfmd<zzﬁ
but d cannot be greater than 2 +4\/§
~d E(O,—Z_\/Ej

4
Ans. (A,D)
Now
(r—3)Y2+ (-r+6)*=r?
r2—18r+45=0=r = 3,15 :
Hencecrde [
(x-3)2+(@+3)?2=32=x2+y2—6x+6y+9=0 (r,—1) y
(x — 15)2 + (y + 15)% = (15)? (3,-6)

=x?+y?—30x+30y+225=0
Ans. (A,Q)
OP = Sﬁsece, opP, = 5\/§cosec6

10
area (APP;P,) =

0
0 ,area (APP; Py)min= 100

=0=n/4 =0P =10 = P=(10,0), (- 10,0)
Hence (A), (C) are correct

Ans. (A,Q)

Clearly, radius of circle is 'r" and centre is (7, h)
Let tangent is y = mx from origin

Applying condition of tangency

m.r —h

Jm? +1

|distance from centre| = |[radius| =

= m?r? + h? — 2mrh = r?m? + r?

=om?—-2mrh+h®>—1r%2=0

2 2
m is not defined or m= r
2rh
hZ _r2
=>x=0o0r y= X
2rh

0,0)

[54]
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M-II
A yaxis=>x=0
tan 0 = r Tangents
h
o =90°-26 [ r(r.h Q%e&s o
= tana = cot20 M“
_1-—tan’0 hl |6 A k
2tan® a ;
g » x — axis

—r

~2rh

28. Ans.(ACD)
Si:x?+y?—6x—6y+9=0;
Sy:x?+y?+6x+6y+9=0

S: S,

Centre | C;(3,3) | C,(—3,-3)

Radius =3 r, =3

ClCZ=6\/§; n+rn=6"r—-1r=20

C1C5; > 1y + 1, = circles don't intersect

0
C 9 >P(0,0)

PC, =32 =60=45°
so, interior common tangents are perpendicular.
Note: Intersection point of interior common tangent divides the line joing centre of the circles
internally in the ratio of radii.
29. Ans. (A,C)
We have (x —5)?+ (y +8)? =25+ 64 + 12 — 89
and (x +3)2+(y—7)2=49+9—-42=16
= x—-5%*+y+8)?=r?
And (x + 3)? + (y — 7)* = (4)?
(5,-8) (-3,7) = J64+225=4/289 =17 distance between their centres

Now, |[r—4|<17<r+4

=>r+4>17=r>13

And 17 <r—-4<17

=>-13<r<?21

Hence13 <r <21

.. Possible values of 'r' can be 14, 15, 16,17, 18, 19, 20

www.allen.in [55]
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30. Ans. (A,C,D)
Clearly PC?+PC?=(C,C,)
= Two circles intersect orthogonally.
Equation of common chordis §; — S, =0
=>x+2y—4=0
4 51

J5
.. Length of common chord = 2 4—E :i
V5 5

Clearly $;(2,3) > 0and S,(2,3) >0

So, the point (2, 3) lies outside the circles S; & S,
31. Ans. (D)
Yy

Now C; M =

R

Q(1 + 1cos(90°—6),1 +sin(90° — 6))

cD),
A

(90-06) P

So, Q@ = (1 +sin6, 1 + cosb)
32. Ans. (C)
PR: (y - (1 + cos0)) =tan(180° - 0) (x - (1 + sinO)
= (y - 1-cos0) cosO = -sinB(x - 1 - sinb)
= xsinO + y cosO = cosO + sind + 1
33. Ans. (A)
y

R

)
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34. Ans. (B)
Point from which length of tangents to these circle is same is radical centre

$51—5,=0=24x—-4y—-4=0=>x—-—y—1=0
S;—83=0=-6x+14y—-10=0=>-3x+7y—-5=0

3x—3y—-3=0
4y—-8=0=>y=2 x=3
35. Ans. (C)

If circle be drawn taking radical centre as centre and length of tangents from radical centre to any
circle as radius will cut all the three circles orthogonally.

Length of tangent = /9+4+9+4+1 =\/§=\/ﬁ
Equationof circle= (x = 3)2 + (y —2)2 =27=S;:x?2+y? —6x—4y—14 =0
36. Ans. (A)
S$1—5,=0=>x—-y—-1=0
$51—8,=0=>9x+6y+15=0=>3x+2y+5=0=>3x—-3y—-3=0
5y+8=0=y=-8/5 x=-3/5
37. Ans. (A-S;B—>R;C—>Q;D-P)
(A) Length of internal common tangent equals to 2r

X

(B) %"1 r, :%x(gjxﬁ [r?+r} {where /is length of common chord}

2r/r} )
= (=2 > 2:>k:\/§:>k =2
I+,
25

2
©) x2+y2—5x+2y—5=0:>(x—gj +(y+1)2—5—z—1=0

2
= [X—;) +(y+1) =47? = So the axes are shifted to (g,—lj

49
New equation of circle must be x? + y? = "

www.allen.in [57]
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38.

Ans. (A—>S;B—>R;C—>Q;D—>P)

C; of radius 'a’ touching coordinate axes
= centre = (a,a)
Ci:(x—a)+(y—a)®=a?
=>x?+y?2—2ax—2ay+a?=0

= Cp:x?+y%—2bx —2by+b*>=0
centre = (b, b) radius = b

(A) C4, C, touch each other

= (4, C, touch each other

:>\/(a—b)2 +(a—b)2 =a+b

[Here they can't touch internally as both touch coordinate axes]

= 2(a — b)? = (a + b)?
=b?—6ab+a?=0
2

:>(Ej—6(9j+1=0 - D_6£V36-4

a a a 2
E:3+2\/§ (b>a 3-42 s rejected)
a
(B) C,C, are orthogonal
= 20192+ 2f1f2 = (1 + (;
= 2(—a)(=b) + 2(—a) (=b) = a? + b*?

2 (
— (BJ _4(EJ+1:0 = Ezw

a a a 2
b
= —:2+\/§
a
(C) common chord of €y, C; is
Cl - CZ = O

=2b-a)x+2b—a)y+(a—-b)(a+b)=0
=2x+2y—(a+b)=0
common chord is largest
It can be a maximum of the diameter of smaller circle
= it passes through (a, a)
=>2a+2a—-a—-b=0
= b =3

a
(D) C, passes through centre of C = (a, a)
C1=(a,a)
=a?+a?—2ba—2ba+b*=0

(5]

_b_4:16-8 _b_, &
a

a 2

[58]
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EXERCISE - S

Ans. (4)

If point P(A,-1) lie inside the circle x? + y2 —4x + 2y —8 =0

.. Put P(A,-A) in the equation of circle < 0
=S A2+A2-4L-20-8<0
=>A-31-4<0=>A-4)(A+1)<0

+ Z +

©

-1 4

L he(-1,4)
Ans. (19)

Let the radius of bigger circle is R.

Then distance C,C3 = R — 10

distance C;C3 =R — 4

now (1) + (2) = €,C3 + C,C3 = 2R — 14
or C;C, = 2R — 14
or(4+10)=2R-14

sinceR =14 or

therefore, TC; = 14
orTC; +C;S+SC; =14

ord+4+5SC; =14 =
IC,C, =14-10=4|

from A QSC3, (SQ)* = (QC3)* — (5C3)*
= (14)2- (6)2=160
or SQz«/ﬁz%/E
Now length of chord PQ = 25Q

= 2><4\/E

or PQ = 8\/ﬁ
or PQ:@:m—f

here m=8n=10,p=1

thenm+n+p=8+10+1= 19 Ans.

Ans. (63)

sinE)=l
2

or9=5£:>y—y1=m(x—x1)

m = tans—n——i
6 3

(1)
(2)

v

A

www.allen.in
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this line passes through (1, 0)

1
fy—0= ——(x—1
y J§( )
or \/§y:—x+1
or x+\/§y—1=0
L from (0, 0) on x+\/§—1:0 %(1:0) 3.0)
_ r—_l _‘_1‘ (BN \
1+3 2 A B<_2_>C b
21
P

length of chord = ¢ = 2,/r* — p?

1

= /(= 2'/ 4y ——

(4) 2
:2/16_1=@

4 2

or 1= /63|

x =63 Ans
4. Ans. (4)
PQ:(y—7)=2x—1)=PQ:2x—y+5=0..(1)

> > 2(—8)—(—6)+5|
0Q= _—«/ fe—c=
Q=r g+ C ,_22 =

=8 +6*—c=5=>¢c=95
equation 0Q: x + 2y = (—8) + 2(—6)
=>x+2y+20=0 -(2)
solving (1) & (2) we get Q = (-6,-7) = (a, b)
so,7a+7b+c=-42-49+95=4

5. Ans. (215)
Power of point (5, 2) w.r.tx? + y2 = 25 is=4
i.e.PA;-PB; =4V ie{l,2,3,4,5}
PA? +PB}+2 PA,PB, = 25
PA? +PB? + 2 PA, PB, = 36

PA? +PB? + 2 PA; PB; = 49

PA? +PB; + 2 PA, PB, = 64
PA? +PB? +2 PAs PBs = 81

5 5
D> PA’+) PB! = (5°+6”+7°+8°+9%) - 2:4-5

i=1 i=1

=255-40=215
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6. Ans. (6)
Equation of circle (x - 2)?+ (y + 2)?+A(x +y) =0 ...... 1)

Centre lies on the x-axis
A =-4putin (i)
equation of circle is x? + y> -8x +8 =0
(o, B) liesonit=>Pp%2=-0?+8a-8>0
.. greatest value of ‘o’ is 4 + 2 2
7. Ans. (16)
C,C, = v80
1 1

Area:1x4><8 = —x/80x=
2 2 2

(64 _16
NI

8. Ans. (75)
Given circle x2 + y2 -2x -4y -20=0
Tangents at B(1, 7) is
x+7y-(x+1)-2(y+7)-20=0
5y-35=0=y=7

B(1,7)
(16,7)
c A(1,2)
D(4,—2)
atD(4,-2)
4x-2y-(x+4)-2(y-2)-20=0
3x-4y =20

Hence C(16, 7)

Area of quadrilateral ABCD = AB x BC =5 x 15 = 75 square units.
9. Ans. (0)

LetS;:x2+y?+2ax+cy+a=0

S, x?+y?-3ax+dy-1=0

common chord §; - S, =0=5ax+y(c-d)+(a+1)=0

givenlineis 5x + by -a=0

compare both 5_a= ﬂ = a_+1:> a:ﬂ =-1- 1
5 b -a b a
) (i) (iii)

From (i) & (iii) a® + a + 1 = 0 = a = ®, ®*> = no real value of a.

www.allen.in [61]



ALLEN

JEE (Main + Advanced) : Mathematics

10.

Ans. (10)

Common chord of given circleis S; — S, =0

S>6x+4y+(p+q)=0

This is diameter of x? + y2 - 2x+ 8y -q =0

o(1,-4)

- centre (1, -4)

=6-16+(p+q)=0=p+q=10

EXERCISE - JEE (Main) PYQ

1 1
a & b
Ans. (4)
x2+y?2+4x—6y—12=0
Equation of tangent at (1, -1)
x—y+2x+1)-3(y—-1)—-12=0
3x—4y—-7=0

.. Equation of circle is

(x> +y*+4x—6y—12)+1(Bx—4y—7)=0

It passes through (4, 0):
(16+16—-12)+1(12-7)=0
=20+A(5)=0

=>A=-4

L+ yi+Ax—6y—12)—4(Bx—4y—-7)=0

orx?+vy?2—-8x+10y+16=0

Radius = +/16+25-16 =5

[62]
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3. Ans. (2)

3Gr2.sin120°j=27\/§

2
L A3 273

2 2 3
=r= %=36

3
Radius = v25+36-C =+/36
.. Option (2)
4. Ans. (4)

Radius of circle = v/9+16+103 (-5,4)
~J128 =82 b €14

diagonal = 16\/5 = a\/f
side of square = 16

: 3,—4
vertices of square (

A(3—8,—4—8) = (=5,—12) ) .
C=(3+88—-4)=(114)

D(3-88—4)=(-54)

R=+/9+16+103 =842

0A =13

OB =+/265

OC =+/137

OD=+/41

5. Ans. (2)
Let equation of circle is
x%+y%+2fx+ 2fy + e = 0, it passes through (0, 2b)
=0+4b?>+2gx0+4f+c=0
=4b%>+4f+c=0 (i)

2\/g°-c=4a ..(ii)

g*—c=4a*>= C:(gz—4a2)

Putting in equation (i)

=4b? +4f + g> —4a®> =0

= x? + 4y + 4(b? — a?) = 0, it represent a parabola.
6. Ans. (1)

Centre of circles are opposite side of line

(3+4-1)(27+4-1)<0

A-7Y)(A-31)<0

A e (7,31)

www.allen.in [63]



ALLEN

JEE (Main + Advanced) : Mathematics

distance from S,
3+4-L

distance from S,
27+4-\

soAe [12,21]

Ans. (4)
p—i butL
202

2
Lengthof chord AB = 2, /16—%

=/64-2n? = ((say)

Forn=1,/¢2=62

n=2/02=56
n=3,02=46
n=4,/02=32
n=>51/(2=14

. Required sum =62 + 56 + 46 + 32 + 14 = 210

Ans. (3)

Let the mid point be S(h, k)

- P(2h,0) and Q(0,2k)
y

X
equation of PQ: —+—
d T

>1 = he (-0, 2] U[(12,0]

>2 = he (-0, 21] U[41, »)

<4=>n=1,2,3,4,5.

.+ PQ is tangent to circle at R(say)

~“OR=1> 1
1Y (1Y
. + -
2h 2k
SN S B +y2 —4x%y?2 =0
4h* = 4k*
Aliter:

tangent to circle
xcosO + ysinf =1
P: (sec6, 0)

Q: (0, cosech)

2h =secb = cosezi & Sine:i
2h 2k

1

By

0,0

-

“S(hk)

\\
AR

l"\)\

\
\

\\‘P

[64]
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9. Ans. (2)
Circle touches internally
C:(0,0);1, =2

CZ: (_3, _4'); T, = 7

C1Cy = |1y — 1]

S1 — S, = 0= eqn. of common tangent
6x+8y—20=0

3x+4y =10
(6, -2) satisfy it
10. Ans. (4)

0,0)
R=+416+4-16=2
L=.s =4
2LR 8
AB(Chord of contact) = ——— = —=
Je+r? A5
64
AB)? = —
(4B)" = —
11. Ans. (2)

2 2 _ 1 1
Slope of tangent to x“ + y“ =1 at P(\/E'\/Ej
2x+2yy'=0= m,=-1
y = mx + cis tangent to (x — 3)? + y? = 1, is perpendicular to L,
=y =x+cistangentto (x —3)2+y%2 =1

S s y6c 7 =0
2
(2) Option

12. Ans. (36)
Common tangentis S; — S, =0
=—-6x+8y—8+k=0 (1)
L4 is tangent so perpendicular distance from (3, 0) is equal to radius of circle
Use p = r for Istcircle
- [-18-8+kl _
10
=k =360r16= kmx=36

1
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13.

14.

15.

Ans. (3)
x2+y2—2x—6y+6=0

center (1, 3)

radius = 2

distance between (1, 3) and (2, 1) is J5

- (\B) +@p=r"
=>r=3
Ans. (2)

cos0+3 3 cosO
h= = h—-==
2 2 2

I(:sm2+2 k1

Square & add

3Y , 1
:{h_ij +(k-1) =2

1
=>r==
2

Ans. (9)

All normals of circle passes through centre

Radius=CA = CB

CA? = CB?

(a—3)% + (b + 3)?
=(a— 97+ (b+242)

=a+(B-22)b=3
=a-22b+3b=3

given thata—Z\/Eb =3
from (1) & (2)=a=3,b=0
a’?+b>+ab=9

(cos8, sinf)

P(h k)
3.2)

A(3,-3)

C
(a,b)
B(4,-2v2)

(1)
(2)

[66]

www.allen.in



Circle

ALLEN

16.

17.

18.

Ans. (3)
x2+y?+ax+2ay+c=0

2
2,/g°-c=2 az—c —22

2

a
= I_sz -(1)
& 2\/f2 _c=2/a’—c=25
=a’—c=5 (2)
(1D &(2)
3a’

T=3:>a=_2 (.‘. a<0)

Le=-1
Circle=>x?2+y2—-2x—4y—-1=0
>x-1D%2+(y-2)?%=6

Givenx+2y=0:m=—%

Mtangent = 2
Equation of tangent

= (y—2)=2(x—1) +/6:/1+4
=2x—y i\/%=0

+./30

mzﬁ

Perpendicular distance from (0, 0) =‘

Ans. (1)
Given C;(5,5),7 = 3 and C,(12,5),1, = 3

NOW, 61C2 > T1 + T'z [ )

Thus, (PiPy)min=7-6=1 G
Ans. (7)

k=r

h=1

OP=r,PR=1

r+1

V2

re :1+(r+1)2
2

OR =

2r2=2+4r24+1+2r

r2—2r—3=0

r=-3)r+1)=0
r=3,-1

h+k+r=14+3+3=7

www.allen.in
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19.

20.

21.

Ans. (4)

C:4x*+4y?> —12x+8y+k =0
=>x2+y?-3x+2y+ (E) =0
Centre(%,—lj;r: % =k<13 (1)

(i) Point (1,_?1jlies on or inside circle €

:>51S0:>k£% -(2)
(ii) C lies in 4th quadrant

r<i1

o YBK ks (3)

Hence (1) n(2)n(3) = ke (999—2}

Ans. (16)

Eq.ofline ABisy = 2x

Slope of AB = 2

Slope of given diameter = 2

So the diameter is parallel to AB
Distance between diameter and line AB

4 4
_[\/22+12J_£
Thus BC = 2 X %:%
AB=./(1-3) +(2-6) =20 =2./5

8

N3

Area=AB x BC = —x2./5=16 Ans

Ans. (3)
OP:‘2—3+2

2

3
2
AP =+/OA? —OP?

OP =

Area of AANB =1.(AN2)sinze 1
2 6

(1,2)A D
B C
(3,6) 2x—y+4=0

[68]
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22,

Ans. (1)

Equation of circle in diameter form

(x=x)(x=x)+ =y —y2) =0

(where x4, x, are the roots of x> — 4x — 6 = 0 and y,, y, are the
roots of y2 + 2y — 7 = 0)

x2+y2—4x+2y—-13=0

Now,

Compare it with the given equation, we get
a=-2,b=1,c=-13

P(xy,y1)

Q(x2,y2)

Now

a+b—-c=12
23. Ans. (4)

Equation of circle is X* +y* —2X+y—-5=0

R=2

2
R(9/4,2)
P
m
Q
Length of PR=QR = \/§
= §+4—2X9+2—5 = >
16 4
5 125
_ RxL)® 2764 _5
Area of triangle PQR YRNE = 275+§ = 3
4 16
EXERCISE - JEE (Advanced) PYQ

1. Ans. (A,C)

As per figure,

2

R? =37 +(J7 )

=>R=4

.. centre = (3,4)

radius 4

. equationx? +y2 —6x—8y+9=0

such a circle can lie in all 4 quadrants as shown in figure.

. equationcanbex?+y2+6x+8y+9=0
www.allen.in [69]
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2. Ans. (B,C)
Letcircleis x? +y2 +2gx + 2fy+c=0
Put (0,1); 1+ 2f +¢ =0
orthogonal with x? + y2 —2x — 15 =0
29(-1)=c—15=>c=15—-2g
orthogonal withx? + y2 —1=10

(1)
(2)

c=1
=g=7&f=-1
centre is (—g,—f) =(-7,1)

radius =+/g*+ f2—c=49+1-1=7
3. Ans. (A, C)
Tangent at P: xcosB + ysinf = 1

(3)

(i)
..(ii)

TangentatS:x =1
By ()& ) Q1.1
sin@
Line through Q parallel to RS :
_1-cos0

..(ii)

y= tang
sin6 2
-(iv)

Normal at P: y=ﬂX:> y=(tan6).x
cosO

Point of intersection of equation (iii) and (iv),

2

eliminating: h=-"— k =y =1-2x

Options (A) and (C) satisfies the locus.
4. Ans. (A, B, C)

(cose, sino)
=1

On solving x? + y? = 3 and x? = 2y we get point P(~/2,1)

Equation of tangent at P

J2x+y=3

Let Q, be (0, k) and

radius is 2v/3

J2(0)+k-3
J2+1

k=9-3

Q2(0,9) and Q3(0,—3)
hence Q,Q5; = 12
R, R is internal common tangent of circle C, and Cs

R;Ry = \[ (Q:05)2 - (V3 +2v3)".

=23

02(09)| ¢,

[70]
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— V12248 = 96 = 46

Perpendicular distance of origin O from R, Rj; is equal to radius of circle ¢; = V3
Hence area of OR,R; = %X(R2R3)\/§=%.4\/g.\/§= 62

Perpendicular Distance of P from Q,Q; = /2

Area of PQ,Q4 = %x12x\/§=6\/§

5. Ans. (2.00) y-axis
We shall consider 3 cases.
Casel:Whenp = 0

(i.e. circle passes through origin) 0,0)

Now, equation of circle becomes
x2+y?4+2x+4y=0
Case II : When circle intersects x-axis at 2 distinct points and

x-axis
ce

(-1,-2)\
touches y-axis

Now (g%-¢) >0 & f2—c=0
=21-(—p)>0&4—-(—p)=0=p=—4=p>-1
.. Not possible.

y-axis

Case III : When circle intersects y-axis at 2 distinct points &
touches x-axis.
Now,g?—c=0& f2—c>0 (0,0)

=>1—-(—p)=0&4—-(—p)>0 < x-axis
ce

>p=—-1=p>-4
-.p =-1is possible. -1L-2)
.. Finally we conclude thatp = 0,-1

= Two possible values of p.

6. Ans. (A)
co-ordinates of E; and E, are obtained by solving y = 1 and
x2+y2=14
- E;(-v3,1) and E,(¥3,1)
co-ordinates of F; and F, are obtained by solving 0,2)
x = landx?+y2=4 f
Fy(1,93) and F,(1,-V3) 2
TangentatE;:-vV3x+y =4 . )\
Tangent at E2:vV3x +y = 4 (=2,0) (2,0)
- E5(0,4)
Tangentat F;:x ++/3y = 4 F,

Tangentat F,:x -3y = 4

- F3(4,0)

and similarly G3(2, 2)

(0,4),(4,0) and (2,2) liesonx +y = 4.
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7. Ans. (D)
N

/

P(2cos6, 2sinB)

MO

Tangent at P(2cos6, 2sin0) is xcosO + ysin® = 2
M (2sec,0) and N (0, 2cosecB)

Let midpoint be (h, k)

h = secB, k = cosecO

1 1 1 1
F+F_1 F-I——Z:l
8 Ans. (B, D)
P A Q

%

—> common tangent
(radical axis)

AP = AQ = AM
Locus of M is a circle having PQ as its diameter

Hence, E;: (x -2)(x +2)+ (y-7)(y +5) =0and x # £2
Locus of B (midpoint) is a circle having RC as its diameter
Epx(x—1D+(@-1%=0
Now, after checking the options, we get (D)

9. Ans. (B)
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E(_ﬁ —3m 1)
5 5
So, m g =-1
-=-3
5

=m?-5m+6=0=>m=2,3
10.  Ans. (10.00)

(12

V

C

Distance of point A from given line =g

CA 2
CB 1
_ AC_2
AB 1
= AC=2x5=10
11. Ans. (A)
12. Ans. (D)
(Solution of Q.11 & Q.12)
MC; + C1Cy + C,N = 2r
=3+5+4=2r=r=6= Radiusof (3 =6
Suppose centre of C; be
r,=C.C,=3

(0+r, cosB,0+r,sinb), o
tan0=

OSHN

C3=(§,%J=(h,k):>2h+k =6

Equation of ZW and XY is3x +4y —9 =0
(Common chord of circle C; = 0 and C, = 0)

24+/6
ZW =2\/r2— 2=
P 5
(wherer = 6 and ng)

XY = 2\/r% —p?

X (3,4)

www.allen.in
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(wherer; = 3and p, =g)

3

Length of ZW /6 /TP

Length of XY z w
Let length of perpendicular from M to ZW be A,

9 24
h=3+o=— ¢,(00)
1 1 s

areaofaMZN (MNP (ZW) 1y 5 X Y
Areaof AZMW 1 2 4

“xZIW x A
2

9\ 12°)
Cyt | Xx—2 ~2L =e
3( SJ{Y 5)

Ci:x*+y?2—9=0
common tangent to C; and C3 is common chord of €; and C5 is 3x + 4y + 15 = 0.
Now 3x + 4y + 15 = 0is tangent to parabola x> = 8ay.

¥ = 8a(_3x4_15j — 4% + 240X +1200. =0

D=0 :azﬂ
3

13. Ans. (2.00)
M-I
J5 4

OA=— OC=—

2 NG 0
Q __2x+4y=5
CQ=0C=—£ and cA=—_ "
\/g 2\/§ " x+2y=4

" 0Q=4/OA? + AQ? =JOA? +(CQ? —CA?)

5 16 9
2i2- =4
4 5 20 V4

= 2=r
M-II
PQ:hx+ky=12 (0,0)

Given PQ : 2x +4y =5 "

h k_r? Wis 4r*

. L b
2 4 5 5 5
r? 2r?
C=| —, — hk
[5 5] 1o

2 2
. Cliesonx+2y=4 = %Jrz(z%]:z}

=>1r’=4=r=2
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14.

15.

Ans. (B)

one of the vertex is intersection of x-axis
andx+y+1=0= A(-1,0)

Let vertex B be (o, —a — 1)

Line AC L BH > a=1= B(1,-2)

Let vertex C be(, 0)

Line AH 1 BC

Myy-Mpe =— 1

=-1=p=0

N | =

2
57

Centroid of AABC is [0'_§j

Now G (centroid) divides line joining circumcentre (0) and orthocentre (H) in the ratio 1: 2

o)

k) U 3) @n
=0 1 G 2 H
2h+1=0 2k+1=-z

_ 1 ;.3

> 2
. (1 3
=> clrcumcenter1s iy
)

Equation of circumcircle is (passing through €(0,0))isx? +y?2+x+3y =0

Ans. (D)

S =1+1+l+...+ 1

" 2 2 ot

:2(1_ij:2_ 11
2” 2”7

Centre of C,, is [2—%,0)

1
and radius of C,, is 2”_’1

1025
513

whenr = <2

C,, will lie inside m
1 1 1025
n-2 + n-1 <

2 2 513

when 2-

=k=10
Also /=5

3k +2¢£=30+10=40
Ans. (D)

www.allen.in
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16. Ans. (B)
Center of D, is (55,21, Sn—1)
1
F
D,, will lie inside
2199 _

when \/E(S,H)<—1x/§

2198
2 N2
= 2!’\72 > 2198 + 2[‘171
=>n=199
17. Ans. (0.83 or 0.84)

4-/10=0.83 or 0.84

C, (1 ;J and r, =@

’

C;= (1)
... circle C, touches C; internally

J10

f——
2

2 2 2
= r—1 + r—§ = r—@
2 2 2
r2_4r+J10r=0

r = 0 (reject) or r=4-10
18. Ans. (C,D)

=C.C,=

2(R+r)sin = =2r
n

R+r T
——=cosec—
r n
(A)n=4,R+7r=\2r
(Byn=5, M=cosec£<cosec£
r 5 6
R+r<2r=r>R

R+r i T
(COn =8, —=cosec§ >cosec—
r

R+71>\2r

(D)n =12, M=cosec1—ﬂ:2=\/§(\/§+1)
r

R+r =J§(J§+1)r
\/E(\/§+1)r>R

[76]
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19.  Ans. (2.00)

Radical axis

Q

A(4,1)

N

LetCo(x —4)?+ (y —1)?2 =r?
radical axis: 8x + 2y — 17 =1 — 12
8x + 2y =18 —r?

_ 2
5(188r ,OJ;A(4,1)

Given, AB = 5
18-r> Y
= { —4} +1=+5
8
=r2=2
JEE (Main) Practice Paper
SECTION-A
1. Ans. (3)
. 1 . 2 2 2 1
Point | t, T liesonx“ +y“ =16 =t + t_2:16
=>tt—16t2+1=0 (1)
If roots are ty, t,, t3, t4 then
t1t2t3t4 =1 (ll)
2. Ans. (2)
A(0,3 M(h, k
©3) h k+3 (R )
2" 2

2 2 2 a2
B lies on circle (Ej +4(Dj + (g_gj =0 = h__|_2h+ (k=3) -0
2 2 2 4 4

Hence locus of (h, k) x? +8x + (y —3)%? = 0.

www.allen.in [77]
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3. Ans. (4)
Tangent at (1, 2) to the circle x? + y2 =5 C(h, k)
x+2y—-5=0 B
chord of contact from C(h, k) to x? + y2 =9 < @2
hx+ky—9=0

. h k _9
compare both equations —= — = =
1 2 5

A

4. Ans. (1)
x?-2x+1)-y?=0=> (x+y-1)=0=>x—-y—1=0

h—0-1 / , 7 7
=,[(h=-3)+= (-)
‘ 2 ‘ 2 (0,1) ’
h2+1—2h:2(h2+9—6h+zj:h2—10h+24=0
2 /{/ﬁg) (h,0)
(1,0)
=h=26,4

But centre lies inside the circle x? + y? — 8x + 10y + 15 = 0
Hence required point (4, 0).

5. Ans. (1)
Let any point P(x;,y;) to the circle x? + y? _lg;x +%5y =0=>xi+y? - %xl + %yl =0
Length of tangent from P (x4, y;) to the circle are in ration
24 32 16 64 24 32
\/§ \/xf+yf—5xl+5y1+15 ?Xl_TSyl_?X1+?yl+15
s 48 64 “4l16 64 48 64
\/_2 \/xf+yf—5xl+5y1+60 ?Xl_Eyl_?xl+?yl+60
_ | —24x,+32y,+225 | -24x%,+32y,+225 1
—96x, +128y, +900 4(-24x, +32y,+225) 2
6. Ans. (3)
Equation of chords of contact from (0,0)isgx + fy+c =0
Equation of chords of contact from (g, f) is
(9°+f*+c)
=>gx+fy+glx+g)+fy+f)+c=0=>gx+fy+ I — =0

g+ f*-c

2,/g% + 2

Distance between these parallel lines =

7. Ans. (2)
tanO=tana=0=a

Ng?+ f? —ccosa

\)\r =,9%+ f? —csina

/

[78] www.allen.in
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8. Ans. (2)
If two circles touch each other, then
Cl CZ == 1'1 + TZ

10.

11.

\/(_91 +0,)V+(-f, +f,) = \/gf + 12+ \/gi +f? squaring both sides

~2019: = 2fifo = 2 (97 + 12)(9F + 1) = (9127 + (92/)7 — 2019211/ = 0=

91_f1

9, f,
Ans. (1)
Let required equation of circle is x? + y2 + 2gx + 2gx + 2fy +c =0
it cuts the circle x2 + y2 — 9 = 0 orthogonally
S 29(0)+2f(0)=c—9=>c=9
It also touches straight line /x + my +n =0
((=9)+m(=f)+n|_ \/m
JE+m?
Locus of centre (—g, —f) is ({x + my + n)2 = (x2 + y2 - 9) (42 + m2)

Ans. (1)

Common chord of given circle

2x+3y—-1=0

family of circle passing through point of intersection of given circle

(x2+y2+2x+3y-5)+A(x2+y2-4)=0=>(A+1)x2+ (A + 1)y2+2x+3y- (41 +5)=0
2X N 3 (4r+5) -0

A+l A+1 A+1

X2+ yZ+

centre| ————, -3
( A+1 2(7»+1)]

This centre lies on AB

z[— L J+3 3 |_1-0 = -4-9-21-2=0=2L=-15=A=-15/2
A+1 2(L+1)

(—12—5+1jx2+ [—12—5+1jy2+2x+3y—(—4x175+5j =0 =

= 13(x*+y?) —4x— 6y —50=0.
Ans. (3)
Note : (0,0), (6,8), (12,16) are collinear and (6,8)
is mid-point of (0,0) and (12,16)
1

sineziz—:ﬂ%:
10 2

_13x* 13y?
2

+2x+3y+25=0

t=102 -5 =53

.. Required length=t+/+t = 5?75+10\/§

(0,0)

www.allen.in
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12.

13.

14.

15.

Ans. (2)
Ay

Y2

V1

Letx; < x,

and y; <y,

forming a rectangle hence, concyclic.

Ans. (1)

Rearrange the given equation as :

B +y 4+ (1) =300CED
(va®+b3+c3=3abc>a+b+c=0o0ra=b=c)
=>x+y+1(-1)=0o0rx=y=-1

= aline or an isolated point.

Ans. (1)

Let A(a,0) and B(0,8)

ZBO0OA =90° = BA is dimeter of the circle.
Let centroid is G(p, q)

_a+0+0

So, p= 3 and q:0+[3+0

3

= a=3pandp=3q
Note : AB = 2 x radius = 6k
= \Ja?+B? =6k =(3p)’ +(3p) =36k
=p?+q? =4k?* = x? +y% = 4k*
M-II: OP is median of AOAB from 'O'. where 'P' is the centre
of the circle.
oG

so, — :E (G = centroid)
GP 1

:>OG=§ (OP)=0G = 2K

S0, W:Zk = p*+q° =(2k)’

= x% +y? = (2k)?

Ans. (1)

LetA(p,q)

ZBAC =90°

= BC is diameter of the

circumcircle of AABC so locus of 'A" is

+3)(p-3)+(q@-0)(g-0)=p?+q%=9

0,5)B

0
(0,0)

A(a,0)

A, q)

A

(=3,0)C

B(3,0)

[80]
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Now, let centroid of AABC is G (h, k)
~h=L ang k=94
3 3

asp?+q?=9=h?2+k2=1=x2+y2=1
16. Ans. (2)

r=1+1*~(-7)=3

A
AB = 2h 3
h 3
PC =32

AP =3 P N >® (L1
3v2
ar(AAPC) = (3x3)= * (332)xh (44) .
2 2 r
’ B\

h=—
NP
. A=2h=32

17. Ans. (3)

Consider a variable point on the
lineL:2x +y =4 as P(t,4 — 2t)
AB is a chord of contact of 'P' to circle 'S".

S0, AB:T = 0= x(t) + y(4 — 2t) = 1 Sixttyi=1 0 P(t, 4 — 20)
=(4y-1)+t(x-2y)=0

This is family of concurrent lines of the

fromL; + AL, =0 £2x+y =4

As chord AB is of the form L; + AL, =0,
it means AB will pass through intersection point of L; = 0 and L, = 0.
ie.(4y—1=0andx — 2y =0)

. : . (11
That intersection point is N

so, chord AB is always passing through a fixed point (see figure)
locus of m(h, k) is given as

A 11
0.0) "(z'z)

m(h, k)

B
1
(ﬂj “al
2

:xz+y2—§—%=0:4(x2+y2)=2x+y

www.allen.in [81]
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18. Ans. (1)

clearly, m;.m, = —1 options
19. Ans. (3)

Point circle’S’
S+1D?+(y—-12=0

(3,5)

S+AL=0

from family of circles the equation of required circle is given by S + AL =0
St(x+ 12+ (y—-12+ABx+y+2)=0
which passes through (3,5)
so,3+1)?+(B—-1)2+133+5+2)=0
=>A=-2
S+ 12+ (y—1D2-2@x+y+2)=0
=>Sx?+y?—4x—4y—-2=0
centre = (2, 2)
20. Ans. (2)

C1P:4‘k,C2P:3k—>C1C2=C1P+C2P
=>k=5=CP=4k=20
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SECTION-B
1. Ans. (7)
Let r be the radius of new circle C;C, = 4\/§ .
Sor =2 («/g -1)
Slope of line joining C; and C, ie.tan6=2

.. Equation of line joining C; and C, is

x-0 y-1

cos® sin®

x=2andy =5 .. Centre (2, 5)
2. Ans. (2)

B(0,b)

=2+2(5-1) =25

0 A(a,0)

Equation of circum circle of triangle 0AB x2 + y? — ax — by = 0.

Equation of tangent at origin ax + by = 0.

d, andd, = = d; +d, = Va* +b’ = diameter

_ @ |b” |
NS Ja*+b?
3. Ans. (10)

x2+y?—4x+3=0

JX* +y? represents distance of p from origin
P(x,y)

\Go
(0,0) 10) (2,0)

Hence M = 32 + 02
M = 1% + 0?
M—-m=10.

4. Ans. (8)

Area of ABCD = 4(%.2.2\/37} .
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5.

Ans. (1)

Point (2a,a + 1) lies inside circle x? + y?2 — 2x — 2y — 8 =0
40’2+ (a+1)>—-2QRa)—2(a+1)—-8<0 =5a®>—-4a—-9<0

56 —9a+5a-9<0=a(Ga—9)+1(5a—9) <0

(5a—9)(@a+1)<0=ac(-1,9/5)

centre & (2a, a + 1) lies on same side w.r.t. line

x—y+1=0
2a—(a+1)+1>0=a>0
Hence a € (0,9/5)

Ans. (10)

Distance between line L; & L,

o(2a,a+ 1)

® Centre|(1,1)

x—y+1=0

[Since it touch y-axis; diameter is 2h = distance between parallel line]

_l10+6] _, _ 8

Z 'R
h =42

2h

[radius]

Also radius = Lr distance from centre of circle to tangent an it

radius =

[k—4v2+6] _ wZ
J2

S k+6—-42=8=k=2+4J2
h+k=4J2+2+42
=2+ 8J2 = a+bJa
La=2

bh=8
a+b=10
Ans. (32)

(-3,4)4

@)D <

= |(4a-12) +(a-4) = [(4a-4) +(a-4)
=a=2. P12
-+ P(1,2) is mid point B(5,4) and D(p, q)

p2+5=1 and %:2 = ®,q) = (-3,0)

Now, area of rectangle ABCD
=AB x AD

=64+0x~0+16 =8x4

= 32 sq. unit

[84]
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8. Ans. (4)
x2+y2=1
, Ay
7—X

Observe that z is the slope of line joining P(7,4) and (x, y) and (x, y) lies on the circle.

So minimum value of z is the slope of the tangent T, and maximum value is the slope of tangent T;.
Let the tangent of slope m to the circleisy = mx + ¢

Perpendicular distance from centre = radius

o [y
=>——_—=1=c=4/m’+1
Jm? +1 P(7.4)

= y=mx++ym?+1 passes through (7,4)

T,
—4=7m+m*+1 —7

= (Tm—-4)?>=m?+1

2 (0,0)
=48m“ —-56m+15=10
36 20 3 5 5 3
m=—,—=—,— :)m:—’M = — T
48 48 4 12 12 1

2M +6m = E+E=4
2 2

Ans. (3)
Equation of circles will be

(x—{j +(y-r)p=r’

5
rr 2xr N P vz o
247 2 2 2 _ — 2 =
x +t2 : +y“+re=2yr=r ”(64(? r) /
passes through (6,4) Z C;

2 12r
35+:—2—T+16—8r=0

2 !
r—z—r(8+2j +52=0 <
t t .

2

It has two roots (r; & 13)
we are given
nr = 5—2
3
52 52

1/ 3

N

3
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10. Ans. (625)
Circle bisects the circumference hence centre lies on radical axis
Radical axis=s; —s, =0
6x+14y+a+b=0
(1,-4)liesonit6 —56+a+b =0
a+b=50
AM > GM
a;—b > \/E
(ab)max = 625

JEE (Advanced) Practice Paper

1. Ans. (A,B)
li=4x+ 3y =10; (,=3x — 4y = =5

Let 0 be the inclination of / Q@
. tan 0 = 3
0 4
*. equation of /; in parametric form x1 = y=2 =+5 &
4/5 3/5
co-ordinates of centres are (5, 5), (-3, -1)
2. Ans. (B,D)
Given circles are
x2+y%=a? (1)
and (x — 2a)? + y? = a? -(2)

Let A and B be the centres and r; and r;, the radii of the circles (1) and (2) respectively. Then
A=(0,0),B=(2a,0),1n=a1r=a

Now AB = /(0-2a)*+0% = 2a =1, + 1,

Hence the two circles touch each other extenally.

Let the equation of the circle having same radius ‘a’ and touching the circles (1) and (2) be
(x-a)2+(y-B)=a? -(3)

Its centre C is (a, ) and radiusr; = a

Since circle (3) touches the circle (1),

AC =1+ 13 = 2a. [Here AC # |ri—-r3lasri-r3=a-a=0]
= AC?=4a?= o2 + 2 =4qa? -(4)

Again since circle (3) touches the circle (2)

BC =1, +r3=BC? =(1rp)

= (2a-a)2+p2=(a+a)>=02+P2-4aa=0

= 4a?-4aa =0 [from (4)]

= o =a and from (4), we have p =+ 3 a.

Hence, the required circles are
(x-ap+(y Fav3)=a?
orx2+y2-2ax ¥ 2\/§ay+3a2:0.
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3. Ans. (A,D)
Two fixed pts. are point of intersection of
x24+y2-2x—2=0 & y=0
Pointx? —2x—2=0
(x—1)2-3=0=x-1=+3, x-1= -3 = (1+3, 0) (1-+/3, 0)
4, Ans. (B,C,D)
Equation of a curve passing through the intersection points of the given curves
ax? + 2hxy + by? — 2gx — 2fy+c =0 (1)
and a’'x?2-2hxy + (a'+a-b)y?2-2g'x-2f'y+c=0 -(2)

can be written as {a'x2 - 2hxy +(a' + a - b)y2-2g'x - 2f'y + c}
+AMax?z+ 2hxy + by?2-2gx - 2fy+c}=0
ie. (a'+Aa)x2+2h(A-1Dxy + (a'+a-b +Ab)y?
=209+ g)x-2(f' +Af)y+(1+A)c=0 -(3)
According to the given condition equation (3) must represent a circle, therefore, we have
coeff. of x2 = coeff. of y2
leea’+ha=a"+a-b+Aib
ie.AM(a-b)=a-b
gives A =1 and coeff. of xy = 0ie. A -1=0gives A = 1.
The identical values prove that the curve is a circle.
Putting the above value of A in equation (3) gives the equation of the circle passing through the

intersection points of the curves represented by equations (1) and (2) as (a'+a)(x? + y?2) - 2
(g'+9)x-2(f"+f)y+2c=0

_ _ . '+9 f'+f
which has its centre at the point u,—
a'+a a'+a

We can see that the coordinates of the given point P is the same as the centre of the circle passing
through the points 4, B, C and D. Therefore, we have PA? = PB? = PC? = PD? =radius of the circle
which gives the desired result PA%> + PB? + PC? = 3PD?.

5. Ans. (A,B,C,D)

Since (a, 0) is a point on the diameter of the circle x? + y? = 4,
So maximum value of a? is 4

Let f(x) = x? — 4x — a?

clearly f(—1) =5 —a?is 4

F2) = —(a®+4) <0

f(0)=—a?<0and f(5)=5—-a?>0

so graph of f(x) will be as shown

Hence (a), (b), (c), (d) are the correct answer.
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6.

10.

Ans. (A,C,D)
We have maximum BC = 2\/5 and minimum BC = 2 }ﬂ
-. 0A%> + OB%? + BC? € [7,11] G,

. . By (V2cos8,V2sind)
Let M be the midpoint of AB.

M= [1+\/§c056,\/5;1n6

5 J = (hk)

;. sinf = & cos 0 = 2h-1

7 G

.. Now on squaring & adding, we get '

= 4k?*+ (2h—-1)2 =2 g
. f : 1y 2 _[ 1 ’

.. Locus of M(h, k) is (X_E] +y _(Ej Ans.

Ans. (B)

Point from which length of tangents to these circle is same is radical centre
$51—-5=0=24x—-4y—-4=0=>x—-y—-1=0 (1)
S;—8S3=0=-6x+14y—-10=0=>-3x+7y—-5=0 -(2)

From eq. (1) & (2)

4y —-8=0=>y=2 x=3

Ans. (D)

If circle be drawn taking radical centre as centre and length of tangents from radial centre to any

circle as radius will cut all the three circles orthogonally

Length of tangent = V9+4+9+4+1 =\/§=\/ﬁ

Equation of circle (x — 3)? + (y — 2)? = 27

=Sux>+y?—6x—4y—14=0

Ans. (A)

$51—=5=0=>x—-y—-1=0 (1)
S51=5,=0=29%+6y+15=0=3x+2y+5=0=3x—-3y—3=0 ..(2)
From eq. (1) & (2)

5y+8=0=>y=-8/5;x=-3/5

Ans. (B)

APQC; and APRC, are similar

P(—27,0)

[83]
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11. Ans. (C)
Let mid point m(h, k). Now equation of chord
T=35
hx +ky +3(x+ h) = h? + k? + 6h
it passes through (1, 0)
h+3(1+h)=h?>+k%?+6h
locusx? +y2+2x—-3=0
But clear from Geometry it will be arc of BC
12. Ans. (A)
Common chord of §; & answer of 5

4x+3=0=>x=-3/4
3 .Y 81 4
atx =-3/4 43| +y2=9= y2=9__—— 3
/ (4 j Y MR
7]
yZ:@jy:igﬁ
16 4 V7
347
Hence tan 0 = 4 = 3ﬁ:>tane= i

(1+3/4) 7 J7
13. Ans.(A->qgB—-op;Cor;D—>5s)

(A) S;—S, =0istherequired common chordi.e 2x = a

2
Make homogeneous, we get x2 + y? — 8.4)(—2 =0
a

As pair of lines subtending angle of 90° at origin
.. coefficient of x2 + coefficient of y2=0
La=zx4

(B) Three lines are parallel so not any circle is possible

(C) Equation of common chord is 4x — 3y + 2 = 0.
End points of common chord are (1,2) & (4,6)
Length of common chord is 5

(D) ¢;(1,0),;,=1andC, (-3,3), =4
distance between centres C; and C, =d =5
d =1 + 1, =5 = 3 common tangents

14. Ans. (11)

» tan 60° = % =«/§

- A(+/3,0) and C(-/3,0)
N

- sin 60° = r = —
1 2

Let coordinates of any point P on the circle be P = (r cos6, r sin6)
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- PA? =(/3-rcos0) + (r sind)?2 N

PB? = (r cos 0)2 + (1 - r sinB)? JOn

1 [607
PC? = (r cosO + /3)% + (r sin0)? of | |7 L
C(—V3,0) 0 A(V3,0)

and PD? = (r cos0)2 + (rsin 0 +1)2
.. PA* + PB* + PC?> + PD* = 4r? +8 =11 D(0,~1)

Cor = \/§/2

15. Ans. (1)

‘ﬂ - 2=c-1=+2=¢=-1,3

V2

But ¢ = -1 common point is one
¢ = 3 common point is infinite
Hence ¢ = -1 is Answer.
16. Ans. (4)
Equation of circle whose diameter's end points are (a, b) and (h, k)
x—a)x-—n)+-b)y—-k)=0
x2+y2—x(a+h)—y(b+k)+ah+bk=0
it touches x-axis.

(a,b) Diameter

(h.k)
X — axis

2
Hence g> = c = (a%hj =ah + bk = (h— a)? = 4bk

-. Locus of (h, k) is (x — a)? = 4by.
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17.

Ans. (4)

By family of circle equation of circle touching y = x at p(4, 4)

x—4)?+@—-4)>2?+Mx—y)=0=>x2+y2+x(L-8)-y(L+8)+32=0
2 2

radius=\/(ﬂj +(Mj -32 =5\/§

2 2 y=-x Centre

\ 42 { y=x
2A2+128-128=200=A=%10 /
AL=10 x2+y2+2x—18y+32=0 Nz X
N
P(4,4

A=-10 x?+y2—18x+2y +32=0 32N\ )

By family of circle equation of circle touching y = x at p(-4, -4)
(x+4)2+(y+4)2+A(x-y)=0
=>x2+y2+x(A+8)+y(8-A)+32=0

2 2
radius = \/(X—;SJ +(7‘—;8j -32 =52 =>22=100=> A =+10

y=-x Centre
\ 42 { /y =X
X
SN

Hencex? + y2 4+ 18x —2y+32=0 =>x%2+y?—2x—18y+32=0
as (-10, 2) lies inside x? + y? + 18x — 2y + 32 =0

18. Ans. (1)
Let equation of circle is (x - \/5)2 +(y- \/§) =712, (x1, y1) & (x2, ¥2) are integer points on circle
(- V2)2+ - B Y= (2= V2 )2+ (2~ VB)2 =12
(e2-x1) (x2+x1 -242) + (y2-y1) (2 +y1-243) =0
(22 = x12) + (y22 - y12) = 243 (y2 - y1) + 242 (x2 - x1)
A= \/§ B + \/EC
Therefore A=B=C=0
X1=x2&y1=Y2
So, no distinct points are possible.
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