B o 0 I

1. (5
f(x) — \8X+2% —\14x—x*—48
Let y=+/8x—A2

y> =8x—x°

x> +y*—8x=0

x> —8x+16+y’ =16
(x—4) +y? =4

Let y=+14x —x?—48
y? +x°—~14x+48=0
x> —14x+49+y* =1

(x— 7)2 +y’ =1

~f(X)=y, -,

f(x) is largest along PQ (0,0 4.0) S (7‘3) (5,90)

f(x) =PRorSM

SM is obtained when x = 6

Atx =6, y=8x—x* =+/48-36
=12
-23

om=2,n=3

m+n=5

2. (20)

The centers are (10, 0) and (-15, 0) and the radii are , =6 and r, =9. Also,d = 25, 1, +r1, <d.

So, the circles are neither intersecting not touching. Therefore,
PQ=/d*—(r,+ r2)2
= 625-225

=20

3. (72)
The equation of the line y = x in distance form is
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X~y where 6:2

cos sino
For point P, r = 6/2 . Therefore, the coordinates of P are given by
X y =6\/§orx:6,y=6

cos(m/4) B sin(m/4)

Since P(6, 6) lies on x* +y* +2gx + 2fy+¢ =0, we have
72+12(g+f)+c=0 ()
Since y = x touches the circle, the equation

2x% + 2x(g +f)+ ¢ =0has equal roots. Therefore,

4(g+f)° =8c

or (g+f) =2c ...(ii)
From (i), we get

[12(g+f)] =[~(c+72)]

Or 144(g+f) =(c+72)°

Or 144(2¢)=(c+72)’

Or (c—72)°=0o0rc=72

(56)
The equation of radical axis (i.e., common chord) of the two circles is
10x+4y—a—b=0

The center of the first circle is H(—4,—4).
Since the second circle bisects the circumference of the first circle, the center H(—4,—4) of the first
circle must lie on the common chord (i). Therefore, a +b = 10 x—4+4x—4 = -40 — 16 = -56.

)

XX, +yy, -1=0

s-s'=0 . (1)
:>(k+6)x+(2k—8)y+2=0 ....... ()

(1) and (2) represent the same line .
52X, =A+6,-2y=21-8
2%, —6=-y,+4
=2X-y+10=0

p=2}
=p+q=1
q=-1

)
0S=42
Required distance TS—OT-SO =12-42
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(x-12+(y-2P=32

(x-1)+(y-2=16

-
(G5
N =

()

3/2
2 2 2
r(x’+y’ -r?)

2 2
X, Y

Area of the triangle =

P(6, 8)

(100~ 2)"

100
dA e.‘z(loo —r2)" (=2r) +(100-1r2)"
dr 100
(100-r2)"

= (—3r2+100—r2)=0:>r=5
100=0=r=5
.. Area is maximum, when r =5

(2
(x—r)2 +(y—r)2 =r?

ol

(1, 1) lieson it
:>(1—r)2+(1—r)2 =12 :\/§|1—r|:r:>r:2—\/§,2+«/§
GE=2

(2)
Triangle ABC is right angled at A

P = ortho-centre AABC =(1,1)
PC AC B8

== 2
PB AB 2
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10.

11.

12.

(4)

The equation y*-10y+c=0 and x*>-6x+c=0 must have imaginary roots and also

1+16-6-40+c<0.
On taking the intersections of all conditions we will get x (25, 29)

= length of interval =4

(8)

Let O,0,,0,,0, be the centres and r the radius of C,

Then, OO, =2,00, =3,00,=r+3,00,=5-r,0,0,=r+2
For triangle OO,0, by cosine rule we get

(r+3) =4+(5-r) —22(5-r)cos@
(r+2)°=9+(5-r)"+2.3.(5-r)cos 6, where 8= 20,00,

Eliminating cos®, we find r = 30 = 30_ E,Zn—m =8
19 19 n
8
C(4cos6,4sin6)
AC4.0) B(4,0)

Required area
A:%BAgnezpagnﬂ

Now area of integer then the possible values of

sin@ are i 3 ...... E

16’16 16
i.e. 15 points in each quadrant
= 60 + 2 more with sing =1
= N =62
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13.

14.

15.

16.

)
S, i X*+y +2Ax+4=0

S, X*+y’ —4rAx+8=0

Since both represent real circles

S 20&r, >0

A =420 S A<-20rA>2
LA -820 Aa<—J20rAx+2
From 1, 2 (—o0,—2]U[2,0)

All of these lie within the range

(1)

Let equation of circle be
X2 +y?+2gx+2fy+c=0

Let (xlj be a point on the circle
X
X200 +ox +2fx+1=0

—abcd===1

e

©)
Here radius of smaller circle, AC—+/1? +3* —-6=2
Clearly, from the figure the radius of bigger circle

=27+ (2-1) +(2-3)’|

r’=9
=r=3

(11)

Given, circle is inscribed in square formed by the lines

x?-8x+12=0andy>— 14y +45=0
=x=6andx=2,y=5andy=9
Which could be plotted as
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D|(2.9) C (6,9)

=
N\

Al(2.5) B(6,5)

L J

0
v
Where ABCD clearly forms a square
.".Centre of inscribed circle

= Point of intersection of diagonals
= Mid point of AC or BD

()

= Centre of inscribed circle is (4, 7)

(5)
The line 5x — 2y+6=0 meets
The y-axis at the point (0, 3) and therefore the tangent as to pass through the point (0, 3) and required

length

=\/xf+yf+6xl+6yl—2
= J0? +3° +6(0)+6(3)-2=/25=5

()

Since, the given circles intersect orthogonally.
2(9,9, +1.f,) =G +C,
2 2(-1) (0) + 2(-K) (k) =6 +k

=2k*-k-6=0 :k:—g,Z

(1)

Given, x> +y?=4

Centre =C1= (0,0)and R1 =2

Again, x? + y?> —6x — 8y — 24 = 0, then C= (3,4)and Rz = 7 again, C1C2=5=R2,—Ri

Since, the given circles touch internally therefore, they can have just one common tangent at the point
of contact.

1)
Eq. of circle touchingx —a x yat (1,0) u

(x —1)2 +(y- k)2 =k?

Circle passes through (2, 3), then
(x-1)" +(3-k)" =k
1+9-6k+k*=Kk>

Website: www.iitianspace.com | online.digitalpace.in n


http://www.iitianspace.com/

=6k =10

:>2k=E
3
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I JEE Main - PYQ

1.

(B)

14.

(©)

According to the diagram,
5 -
In APC,Cz,tan o= E =sin = 3
o PM 5 _PM L 60
In APC; M, sin = 2 3 7 -

120
Hence, length of common chord (PQ)= T

0

28,8, + 2/ /,=2-DE) +2(-1)3)=12
¢, +c,=14-2=12, since, 2g,8,+ 2f\f,=c, +c,
Hence, circles intersect orthogonally

Area of the quadrilateral PC,QC,

1
= 2(%(C,P)(C2P)) = 2"’2"1’2 = (2)(2) =4 sq. units
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16. (c) The equation of circle x? + y? + 4x — 6y = 12 can be
written as (x +2)2 + (y = 3)2 =25

(4, 0)

Let P=(1,-1)&0=(4,0) i
Equation of tangent at P (1, —1) to the given circle:
x(D)+y(-1)+2(x+1)-3(y-1)-12=0

Ix-4y-7=0 A1)
The required circle is tangent to (i) at (1, —1)- )
(x=12+@+12+AGBx—4y-7)=0 (i)

Equation (ii) passes through O(4, 0)
= 32+ 124+ 1(12-7)=0=>51+ 10=0=>A=2
Equation (ii) becomes x2 + y2 — 8x + 10y + 16 =0

radius = \/(_4)2 +(5)2 ~16=S

(D)
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5.

Slope of OC=% " Slope of PQ = tan6 = —%

=>sin0=iand cosf=—

Vi3 Vi3

Using symmetric from the line
(P,Q):(2++13cos8, 3+ V13sin6)

:(uﬂ{—% 3¢Jﬁ(%)} =(-1,5)&(5. 1)

(D)
11. (d) Since,S:36x%+36y>-108x+ 120y+C=0

2.2 10 €
DX 4y =-X+—y+—=0
y y 36

3 -10
Centre=(-g,-f)=| =, —
(2-0=(3.2)

radius=r = \/-9-+@-£

4 36 36

A 4
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Since circle neither intersects nor touches the coordinate
axes.
3 9
% 100 C 2 9

=C>100 (1)
Now point of intersection of x — 2y = 4 and 2x - y=5is
(2,—1), which lies inside the circle S.

s S8(2,-1)<0
2 10 ¢
= (2)"+(-1)"-3(2 -1)+—<0
@+ -3+ S (1) o
= 4+1- 6—-‘2+£<0
3 36
= C<156 .. (11)

From (i) & (ii), 100<C < 156

©)
12. () Consider the given circlex2+y? +2x +4y-4=0

= (x+1)2+(y+2)>2=9
So, the centre of the circle is (—1, —2) and radius = 3 unit.

r=3 o
Centre of smallest circle is A and centre of largest circle is B

r, =|CM—CAl=3v2-3,  =|CM+CB|=3V2+3
2
N W2 +3 (3\/§+3) =(\/§+1)2=3+2\/§

b 3W2-3 9
Nowcompanngwnth_‘a+b"/_ thena=3,b=2
)

--"N 2 v - -

Hence,a+b—3+2f5

(B)
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1. (b) Lets=sint,c=cost
Let orthocentre be (h, k) .
Since it if an equilateral triangle hence orthocentre

coincides with centroid|

—=a+s+c=3h,b+s—-c=3k
— (3h—a)2+ 3k -b2) = (s +¢)2 + (s - ¢)?
=2(s2+c¢?)=2

2 2
.-.(h_i) +(k_2) -2,
3 3) 9

b
Now circle centre at (% ,g]
we are given that :i=1,2=—:>a =3,b=1
3 3 3
~.a2-b*=8
S == . ~ . R AR 0]
8. (B) _
2. (b) Equation of given circle is (x —2)* +y* =1

Equation of chord AB : 2x =3

NG

OA=OB=\/§;AM=7

ji

. TN
:>AB=2-—3.2
5) B

1 3 :
Area of triangle OAB = -2-(AB)(OM) = qu. units

~ ~ - - -~ ~

9. (D)
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3. (d) Givencirclex?+y>—2gx+6y—19c¢=0
Passes though (6,1)
12g+19¢=43
Centre (g, —3) lies on given line
So, g +tbc=8
Solve equations (i) & (ii);c=1 &g =2
equation of circle x2 +y2—4x+6y—-19=0

x-intercept = 2 —c =223

0. (A
4. (a) GivencircleisC, :x>+y>—4y=0

tan =2

C, is a circle with OA as diameter.
So, tangent at A on C, is perpendicular to OR

QA _ lcotB [
AP ItanG’(anze 4

Therefore, —

1. (A)

..(0)
...(ii)
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5. (a) Letpoint P(h, k) & Q(p, 9).
Equation of circle by using diameter form.
x-h)x-p)+(y-ky-9=0
(where h, p are the roots ofx?~4x—6=0andk, qarethe
roots of y? + 2y —7 = 0)
x2+y2—4x+2y-13=0
Now, Compare it with the given equation, we get
a=-2,b=1,c=-13,Now,a+b—-c=12

12. (D) , _
6. (d GivenL:y=mx+cbeacommon tangent

c

\/1+m2

Letr, forc is, r| =

5 s 2m—1+c
5 = |——
\/l+m2
m:% [asr1=r3=r2]
For r, = Bl et :2c=1—m:>c=l
1+ m? 4

Now 20(r2 +¢) = 20(L+i) =6
20 - 29 . PO | |

" fN TY " —

13. (0 v v,
7. (¢) Here, tangent T to circle Cl, isx—y+2=0 will be
chord of contact for C,
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now, AP =+v04* - op2 ene N

V2

tanB=3 . sinf= 10 AN =AN=

3 AP

|
Area of AANB = —--(AN?) sin 26 = 1
N 6

e ol 2] ™~ L

14. (Bonus) u
8. (Bonus) Radiusofgiven circleis |

o B

BC =diameter=2,AB= /2

Centre : (

AC=+BC? - AB* =2 , AABC= %AB.AC= 1

n

15, (3)
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58. (3)

£
2,
(k,2-k)
0,0
x=3
i y=2
.+ Centre liesonx V==
Letx=k -y=2—k :>Centre=(k.2—k)
Also,radiuS(rz)=2—( - : -
2 pmImmF
.'3—k=2-(2_k):>k-2, 772
Hence, diameter = 3.
16.  (165)
r,=2
(x ‘))2'+( |2
=1 Y1) g
Ix+t4y=a

2
x-1)+@y-1) =1
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17.

AWe.c’an 553' line lies between the two circles or both Centres
should lie on either side of the line as well as line cap be

tangent to circle.
(A+4-a).(27+4-a)<0

(7-a).3l1-)<0=>a 6(7,31) ..(i)
d, = distance of (1, 1) from line
d, = distance of (9, 1) from line

|7—a|21:>a(_00,2]u[12,00) (i)

d]Zl'l:>

2552122 20 0 e(o21] o1, %) i

(i) N (i) N (i) = o €[12,21]
Sum of integers=12+ 13 +..... +21 =165

1)

56. (1) Consider the given equation of first circle

18.

2+ —10x - 10y +41=0

Then, centre C, = (5, 5) and radius r, =3

And the second equation of circle is

+y?—24x—10y+160=0

Then, centre C, = (12, 5) and radius =3

Distance between centres =7 and sumofradii=3+3=6
Distance between centres > Sum of radii

— Circle are separated,

So, the required minimum possible distance =7—(3+3)=1

(3)

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

57. (3) ‘
o

N

\

Given that x2+ )2 — 2x—6y+ 6 =0 center (1, 3) and radius =2
Distance between (1, 3) and (2, 1) is V5
f (W52 + (P =rr =r=3

19 (12) WaNTWw T AV LW o ) \v.. .kub ~any

7. (12) Illmgeofcentrecl =(1,3)inx—-y+ 1 =0isgiven by
il;lz y;—-3 _ -2(1-3+1)
1 -1 12 412
=X =2, y; =2
*+ Centre of circle ¢, =(2,2)

-4 38 0
Equatxonofczbex +y 2 _4x - y+-—_

Now radius of ¢, is ‘/4+4——— r,=v2/5

(radius of c,)* = (radius of c,)?

2 48 _48 E_‘
:>lO—a=-5—:a=—5— a+6r —5—+5 12

20.  (25)
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48. (25)Given cricle x2 + y? + 6x + 8y + 16 = 0 with centre
(-3, -4) and rdius 3 units.

Thecriclex2+y2 + 2(3-V3)x+2(4-v6)y = k+6+/3
+8V6.k >0 has centre (5-3,\/3—4) and radius

Jk+34

So, These two circles touch internally hence

M=|Jk+34—3|.

Here, k = 2 is only possible (- k>0)
Equation of common tangent to two circles is

23x +2J6y +16+ 643 +8/6 +k =0
Therefore, k = 2 then equation is

X +v2y+3+4J2+3/3=0 e (1)
So, (a, B) are foot of perpendicular from (-3, —4)
To line (i) then
a+3 pra —(3-42+3+4V2+33)
1. A2 142
Ot.+3=B—gi=—\/§

=>(a+J§)2 =9and(B+J8)2 =16
Therefore (a+\/§)2 +(B+\/g)2 =25

21.  (816)
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49. (816) Normal lines to the circle are

y+2x=V11+77, 2y +x=2J11+647 .

Center of the circle is point of intersection of normals

(i

+11

Given equation of tangent is Vily-3x=

277
3
Distance of tangent from the centre is shown below.

8ﬁ—ll—§~/’ﬁ+§‘-/3ﬁ+ll
r=
V20 ‘

_‘7 _47
r=R5|= {3 units.

Now, (5h—-8k)2+ 52 =816

22.  (10)

(2v2,2V2)

50. (10)

(vV2.3V2)
Now we given that

PQ is diameter of circle

S:x2+ 22x - 6~/§y +14=0

Here center of the circle S| is (\/-2_ ,3v/2) and radius
3

Now circle S, : (x - 24/2)? + (y — 24/2)2 =2

Here center of the circle S, is (2J2_ e ) and radius is »
Now in AOCQ

|OCP+|CO[*=| 0Q
= 4+6=r=r2=10

23. (11)
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52. (11) Given4x+3y+2=0and3x—4y—-11=0

Intersection point Q of these two lines is (1, -2).
v,
+

X

4 3
,V=—2+5(—'§)="(’. x=|+5(g)=4
4

5
4 \5(4)—12(4»)+51| N
Req. distance =
5 13 l 3
_‘20+72+5| _143_
N 13 13
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CIRCLES
EXERCISE - 2(A)

Q.1

4x°+ 4y?-12x+4y+1=0
x2+y2=3x+y+% =0
Center=(3/2,-1/2),

Radius = 3/2 c

ZACB =120°

= ZACP = 60° A P B
AC=3/2

= CP = 3/2 cos60°= %

. locus of CPis : (x-3/2)? + (y+1/2)?> =9/16
= X2+y2—3x+y+31/16=0
Ans: C

Q.2

x> +y? -2x—6y =0 has Center: C; =( 1, 3) & Radius: Ry =2
C2=(2,1)

Distance between centers : d= /5

S (R2)?>=(R1)2+d?=3

Ans: (C)
Q.3
The locus of Q is circle with PC as diameter
P=(h,k)&C=(0,0)
c Locus : ( x-h)(x-0) + (y-k)(y-0) =0
Ans :(B)
P
Q
Q.4

Radical axis of two sides of triangle will pass through the common vertex and will perpendicular
to third side.

So, intersection of these axis will be orthocenter of triangle ABC

Ans: (D)

Q.5 The point of concurrence will be the pole of the line.



Ans: (D)

Q.6
B is the intersection point of I1 and circle
4 B =(6,8), slope of line=%
& N Therefore, slope of perpendicular line = -2
K/ And equation of line will be : (y-8) = -2(x-6)
= 2x+y=20
So, coordinates of P are (0,20) i.e. t=20
Ans: (C)
Q.7
P=(1,1)&Q=(3,-1)
AR? = (RQ)(RP) & BR? = (RQ)(RP)
A P =  Ris the midpoint of AB
“‘"’j Equation of PQ: (y-1) =-1(x- 1)
® = x+y=2,henceR is(0,?2)
Therefore, AB2 = 4(RP)(RQ) or AB =26
Ans: (B)
Q.8

Mi=%,My=-3/4& M3=%

ZABC=11- ZCDA

N M1-M2 _  M3-M4
1+M1M2 ~ 1+M3M4

= M4 =9/2

Ans: (D)

Q.9
d= R1+ Rz



dz— (R1— Rz)2= 4*35
= RiR2 =35
= (R1 , Rz) =35*1 or 7*5

Ans: (C)

Q.10
Center liesony =x
One end of the common chord =(a,b)
Other end is the reflection in y=xi.e. = (b, a)
= Radical axis: x+y=a+b

Q.11

Equation of the family of circle is x>+ y>—x+ ky =0
Center C1=(1/2,-k/2) Ri®2=¥+k?/4

X2+y?2=9

C2=(0,0) R=3

JA+kxk)=3

k=+-2v2

Ans: (B)

Q.12

p
m P lies on the circle x2 + y? = 50
A B

= 50=12+7%0r 72+ 1%20r 52 + 52
Ans: (C)

Q.13



Radical center will be incenter of the triangle formed by the centers
‘ PA =in radius of the triangle formed with sides 8,10,6
>

i.e=2
a Ans: ( A)

Q.14

Let the other end of the chord be B ( k, -6)
A(4.6) If B lies on the circle
K2—4k+72=0
Kis non real
B

Ans: (A)

Q.15

Let Axbe (xk, yk) & let P be (x, y), then

PAI? = (x = xi)* + (v — yi)*

Now nx? +ny? — 2(Zi_; xi)x = 2(TRoy Y + Ther xi® + Tiey i = Theq di”
Clearly this is equation of a circle.

Ans: (A)

Q.16
ABC is equilateral triangle

Radius of the required circle is r + ,ZTH
Zsm(;)

=r(1+2/V3)

Ans: (B)

Q.17



21,1, sin 0 PQ*—r?—r,2
Length of common chord, (= —21"—— where c0s0 = Lol il > L2 p&aQarecentersandr &
nr
r, are the radii.
Ans:(B)
Q.18
OMPN is cyclic quadrilateral
= Diameter of the circle is OP
= Radius = OP/2
= l.e radius=5/2
Ans:(B)
Q.19

Let the center of w be c(x,y)

Then the radius is the length of the tangent
R2 = x12+ y12- k2

= (x-x1)? + (y-y1)? = x2%+ y2* = k?

= X2+y2- 2xx1 — 2yy1 + k2 =0

It passes through (a,b)

= 2axi+ 2byi-( a*+b%+k?)=0
Ans: (A)

Q.20

If 3x + 4y=c is a tangent then [c]/5 =5
= C=+-5

Ans: (C)

Q.21

Let the line be (y-2)=m(x-2)

Perpendicular distance from center = |6m I/\/a +m*m)
R=5 gives R>- d2=4

25— 36m2/(1+m?) = 16

25 +25m? -36m?= 16 + 16m?

27m? = 9 gives 3m?=1

Ans: (D)



Q.22
(x-3)2 + (y-4)?= 10

x-3=2a
y-4 =b
then a?+b?< 10
Ans: (D)
Q.23
ZAPB =T11/2
p =
N PM=y
B PN =x
Therefore, triangle PNB and Triangle PAM are similar
M A =x/3 =y/4
Ans: (C)
Q.24

AB is the diameter of the circle 2 AB.h =5

h=2

radius of the circle =5/2

e |

N
\

hence 4 points (C)

Q.25

The equation of the circle is
(x-x1)(x-x2) + (y-y1)(y-y2) =0
X2+ 2ax — b? + y2+2px- =0
Ans: (C)

Q.26

Both the circle pass through (0,0)

If they touch each other then tangent at (0,0) should coincide
= gx + fy=0 and gix +f1y =0 are same

= g/g1=f/f1

Ans: (A)



Q.27

Let the tangent be xcos@ + ysinf =r
= A =(r/cosb, 0)

And B= (0, r/sinf)

= C= (r/cos8, r/sinB)

= 1/x% + 1/y?= 1/r?

Ans:(B)

Q.28

The common chord should be the diameter of x? +y?=16
Chord is 3x-4y=0

X2+y2-16+k(3x-4y)=0, hence Radius = 5

= K=+6/5
Ans:(A)
Q.29
If OA =a, OB =b, hence centroid G(h,k) = (a/3,b/3)
a?+b?=36r2
B
h2+k? = 4r?
Ans: (C)
0 il
Q.30

Locus of P is the circle on OC as diameter

=  X’+y?-ax=0
Ans: (C)

Q.31



ZAOP =T1/4

=  OP=+?2
= OoP?=2
PN @ Xyi=2
A ~._P B Ans:(D)

Q.32

D, E are mid points of AB, BC
= DE=5/2

= ZDPQ = ZPQE =T11/2
=S PQ? = DE2 — (QE — PD)?

C
=25/4-1/4=6
= PQ=V6
Ans: (B)
Q.33
p 0Q-=5
OR=5
RQ= 5V/2
Q R
..ZQ0P =T11/2
And ZQPR =% ZQOP or IT1- ZQOP =T11/4 or 3I1/4.
Ans: (D)
Q.34

CD.CB = power of the point = CA?- EA?
AC? = 16*36 + (BC2 — AC?)
D 2AC? = 16*36 + 362 gives AC = 6v26

Ans: (B)




Q.35
If AC = 2r, then DC = 2rcosf
AD=2rsinf, AB=2rtanf & BC=2rsecf

=  AC?=AB2. AD?/( AB2- AD?)
Ans: (D)

Q.36

A moves on the circle x> +y? =9

Let A = (3cosB,3sind)

Then the centroid G = (cosd,sinf)

= X2+y2=1

Ans: (A)

Q.37

X%+ y? = 6x -8y

Center = (3,-4)
Perpendicular distance from center to line
d=CP=|-9+16-25|/5
=18/5

Radius =5

Shortest distance = |18/5 -5| =7/5
Ans: (A)

Q.38



Centers C1=(10,0) & C,=(-15,0)

R1=6 & R2=9

* * d=CiC;=25
d> R1+R>

=  Circles are non intersecting
Length of the direct common tangent = ( d2 —=(R1—R2)2)¥2= V616
PQ = ( d?—(R1+R2)3)Y2=20
Ans: (c)

Q.39
C1=(0,1) & C2=(4,9), R1=2 & R2=2
CiC2 > R1+R3
Center of the smallest circle is mid point of C1C,=(2,5)
Ans: (D)

Q.40 Equation of the family of circles is
(x-2)%+ (y-5)%+ k(2x-y+1) =0

Center = [-(k-2), (k+10)/2]

Lieson x-2y =4

K=-6

~.radius = 3v5

Ans : (A)






(AB)

x> +y* —4y+3+Aix =0

= common points are (0,1),(0,3)

. Equation of circle S=0 is x* +(y-1)(y-3)=0

ie. x> +y*—4y+3=0

~. Areaof S=0 is n and radius of director circle =~/ (1) = +/2 units

(AB)

A(a)=(acosa,asina)

B(B)=(acosB,asinf)

C(y)=(acosy,asiny)

AABC is equilateral S=G

(0,0)= (a(c05a+cosB+cosy)]1a(sin oc+sin[3+sinyj

3 3
= cosa.+CcosPB+cosy=0, sina+sinB+siny=0

(AB)
From the figure it is clear that ~C,AC, =90". Similarly ~C,BC, =~2C,CC, =4C,DC,=90". Thus

ABCD is a cyclic quadrilateral with C,C, as diameter ABCD is clearly not a square

26.

217.

(ACD)

centre = (2, «/g) or (2, —\/g)

y

a
\J

OC,=\J9-4=45

(ABCD)
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28.

29.

30.

C,=(-30) =3
C,=@10) r,=1

APQR is equilateral A"
~S=1=@10)

In radius of APQR =1, =1
Circum radius of APQR=2

(BC)
Let x> +y> +2gx +2fy +c = 0 be required circle.

(0, 1) liesonit.
Using conditions for orthogonality
Wegetg=7,f=-1,c=+1

(AC)
/A APB must be isosceles for maximum area and P lies on perpendicular bisector of AB

(ABC)
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Only One Option Correct

L |
19. () Given that tangents PA and PB are drawn from the

point P (1,3)to circle x> + y* —6x — 4y —11= 0 with centre
CG,2).

P (1,8)

Clearly the circumcircle of APAB will pass through Cand
48 Z4=90°, PC must be a diameter of the circle.

Equation of required circle is
(x=I(x=3)+(y-8)y-2)=0

= x4y ~4x-10y+19=0

2. @
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YT A

(@) Given : Circle (x— 3)% + (y + 2)% = 25, with centre
C(3,-2) and radius 5 is intersected by a line y=mx + | at

3
P & Q such that co-ordinates of mid point R of PQ is 5

3
Since x-coordinates of point R is 3 and point R lies on

the line y = mx + 1, therefore y-coordinate of R will be

3—m+1,
5

2 R(-i,——'&"ﬂ)
5" 5

Since R is the mid point of PQ,
therefore CR L PO

:QE+1+2
= S —xm=-1 ¢
==
5

= m?-5m+6=0=>m=2,3
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(1 —2) (a —a-1)

Itis clear ﬁ'om qufsuon that one of the vertex of triangle
is intersection of x-axis and

xty+1=0=>A(-1,0)

Let vertex Bbe (o, —a—1)

Line AC L BHso, My - Mgy =—1

s P (1-a)

= a=1=B(1,-2)
o+
Let vertex C be (B, 0)
LineAH 1 BC
LMy Mpe=—1
1 2
= —.—=-1= B=0
2 B-1 P
Centroid of AABC is (O, - -‘;:—]

We know that G (centroid) divides line joining
circumcentre (O) and orthocentre (H) in theratio 1 : 2.

2
(h, k) (0' '5) (1,1
A : —
0O 1 G 2 H
2k+l 2
2h+1=0=> 3 3
= h l 3 i tra.eis(-—l -2]
——Eﬁk.:—i':)Clrcumcm 2’ 2 .

Equatlon of circum circle is (passing through C (0, 0))
is x2 + 2 +x+3y=0

One or More than One Option Correct
1. (A, C)
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(a, ¢) Here, there are two 35 0,4)

possibilites for the given circle L

as shown in the figure. %]
. The equations of circles can be

(x=3)+ (y- 4y =42

or (x—3)2+(y+4)?=42
= x2+y?-6x-8y+9=0

or x2+y?—6x+8y+9=0

(B,C) . e

78. (b, c) Let the equation of circles be
x2+)24+2gx+2 fy+c=0 .. (i)
It passes through (0, 1)

S 1+2f+e=0 w(11)

Since circle (i) is orthogonal to circle (x— 1)2 + y2 =16

ie.x2+y2-2x—15=0

andx2+y2—1=0

S 28 x(=1)+2fx0=¢c-15

= 2g+tc-15=0

and 2gx0+2f x0=c-1

= c=1 (V)

Solving (i), (iii) and (iv), we get
c=lg=17/[f=-1

. Required circleis x% + y2 + 14x 2y + 1 =0, with centre
(=7, 1)and radius =7

3
. (b) and (c) are correct options. /h

(A.0)

(a, ¢) Given : Acircle: x> + y? =1
Let coordinates of P = (cos 8, sin 9). '
-. Equation of tangent at P(cos 6, sin 0) 18

)

(1)
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Equation of normal at Pis y=x tan (1)
Now, equation of tangent at S is x = | .. (1)

On solving (i) and (iii), we get the coordinates of Qas

(l,l .cose) = (l,tangj
sin® 2

My

(cos 0, sin 0)

Q(I, tan 6/2)

> X
-o/ S (1,0)

~. Equation of line tﬁrough Q and parallel to RS is

0 :
y = tan 3 .. (Iv)
Intersection point E of normal (i1) and line (iv) can be find
out by solving (ii) and (iv).
Now from (i) and (iv),
0 By .
tan—=xtan6:>x=l tan“6/2

2
l—y2
. Locus of Eis x = = yr=1-2x

| i
It is satisfied by the points (3‘ T) and (l ]J

el

(C, D)

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

=y =mawaes & gy ~Jy R O\ -y

40. (c,d) Refer to diagram,
In AAOB

. (m r
sSin| — |=
(n) R+r

e
= cosec| — |=—+1
n r

= R= r':cosec[f)—lJ

' n
Ifn=4thenR= r(v2-1)
Ifn=>5then R =r(cosec§—l)

n n
‘. cosec— < cosec—
. - o] 6

n
(cosecg-l)<2-l=] ~R<r
Ifn=8thenR= r[cosec%—l) coscc%>cosec%
(cosec%~l)>\/§—l =>R>r(\/§—l)

Ifn=12,thenR= r(cosec%—l)
R=r(NV2(3+1)=1); R<2(3+1)r

Comprehensions Type Questions
Passage - 1

1- (A) T T TTTTTT ST vwwaapewEAL W OBAAW LYYW WILWIND,
9. (a) According to the given question, we can assume the
g?freﬁBCDMth its vertices A (1, 1), B (-1, 1), C(-1,-1),

P be the point (0, 1) and Q be the point (1/2,).
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¢’

B P(0,]

A(lL,1)

PA* + PB* + PC* + PD?

04% + OB? +QC? + OD?
l+145+5 12

T2+ AW 12 1) 16T 0%s

Then,

(©)
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91. (¢) Let ("be thesaidcircletouching C\ and S
and (" are on the same side of L. Let us dryy, that
parallel to L at a distance equal to the radiug Ofciar Illne}
on opposite side of L. o Cle
Then the centre of (' is equidistant from the centy
and from line T ¢
— Locus of centre of (" is a parabola.

Iy

|

3. (© -
92. (c¢) SinceSisequidistant form 4 and line BD, it

parabola. Clearly, AC is the axis, 4 (1, 1) is the focusm:

11
L (5,5) is the vertex of the parabola.

e
7

T, Ty = latus rectum of parabola

=4XL2=2\/5

5

AT]=
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T2
(-1,1)A A(L,1)
I
Tl
< —
o \
¢ D
(~1,-1) (1-1)
b
Area (ATl T2T3) = %XLX 2\/5 =1 54 units
2 dah M1 5 . = \/5
Passage - 2
4. (A)
86. (a)
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Equation of E,E,is yy= 1

Equation of F, Fisx=1

Equation of G, G,isx+y=2

By symmetry, tangents at E, and E, will meet

on y-axis and tangents at F| and F, will meet
on X-axis

E, = (+3,1) andF, = (1,43)
Equation of tangent atE | is V3x+y=4

Equation of tangent at F, is x + 3y = 4

Points E5(0,4) and F,(4,0)
Tangents at G, and G, are x =2
intersecting each other at G,(2, 2).

Clearly E,, F; and G, lie on the curve x + y=4,

and y = 2 respectively

5. (D) o ) -
87. (d) Letpoint Pbe (2 cos 0, 2 sin 0)
TangentatPisx cos 0 +ysin9=2

2
M [—’0)- and N(O,‘i)
cosO sin©

. 1 1
Mid point of MN = [cos()' sinG]

For locus of mid point (x, y) of MN,

XYy
Passage - 3
6. (D)
7. (A)
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For Questions 82 and 83~

4

i dhciim ¥ s o -[
Given three circles are
C,:x2+y2=

C,: (x—3)2+(y—a)2 =16
Cy:(x—hP?+(y—k2=p ¢
Centres of circles C,, C,, C, are D(0, 0), E(3, 4), Fb.¥

respectively .

andradii of circles C, : C, : C, are 3, 4, r respectively.
. 4

Equation of DE : y= Ex

4
Centres of circles C,, C2, C, are collinear = F (h‘ EhJ
MN=MD+DE+EN=3+5+4=12 = r=6
.. DE=6-3=3
81

16
24 —p2= y g
= h 9h 9. =k 35
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9 .
— h= 3 taking 4 +ve, as lies between D and E
1
F 5’ 5

(A)-(p)

DE is common chord of circles C,and C,
.. Equation of XY : S, -S,=0
:6x+8y 18=0= 3x+43 -9=0

DE is common chord of circles C,andC,
Equation of XY : S ~8,=0
= 6x+8y—-18=0= 3x+43 -9=0

9
Length of 1 from D to XY = ; =DP

AlsoDX=3, .. PX= /9_2 _ [225-81 12
25 25 5

24
XY=2PX= "=
ZW is chord ofC3.
9
FP=MF-MP=6— (3+—) sp2v 8
5) 5 =

'
|

2
e 62—(2) 6v24 126 - 245
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Hence, Length of ZW _ 246 /5 B
Length of XY  24/5

B)-(9
Ar&ofAMZN=%MN><ZP# ‘12 x 126 _ 72J6
5 5
AreaofAZMW=%xZWpr

Areaof AMZN 726 25 5

R —

Areaof AZMW ~ 5 2886 4
& OG-0
Now common tangent of C,and C, is S, — S;=0
= 2hx+2ky-h2—k2=9 -2
- 18 +24 81 144

S .. ..

5T 5Y 35" 25 ~ 236
= 3x+4y+15=0
It is tangent to x2 = 8ay

lg’;lttting value of y from common tangent in parabola, we

> 3x+15
x2=—8a 1 = x2 + 60x +300t=0

It should have equal roots

10
3602 -4 x300.=0 = o= 3 (D) - (u)

Thus (B) — (q) is the only correct combination
and (D) — (s) is the only incorrect combination.

Passage - 4
8. (D)
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Zﬂ—l
1 1 | 1
S,.=I+5+?+...+2n_l =2(l—2—”)=2-2n_l
For circles C, toinside M
. 1025 | 1 1025
Pt ¥y S T 2-2"_2+2"_, “S3
|_L 1025 . |
p 1 1026 1026
= 2"<2026=n<10=k=10
Also /=5
3k+21=30+10=40
9. (B) -
e we @2
85. ) v r= 198
I99
NOW, \ES,,_|+an< 198 \/_
1 2%,
= 2\/—(1_2n l)+2n—l< 2198
22~ L, V2
=
22n—2 2198

= n2 <(2—%)2‘97 o n<199=n=199
2

Numerical Value Answer

1- (8) ANANEW WALAW JALAMMAA WS P

45. (8) Letrbe the radius of required circle.
Clearly, in ACICC,, (C=C,C=r+l

and P is mid point of C,C,
CP L C\ Gy, Also PM L CC,
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C
Now A PMC, ~ ACPC; (ByAA similarity)

MG POy 5 2 sy b s p=

PG, TG 3 r+l

2. (2

4. (22) The sxﬁz;ll'e?;evéig;l of circle is the region givenby
X1 y2 <6 ...(})

A\y

x"'+_).—)g6

2

Y |

|

5 (L]
We observe that only two points (22) d (4 4
satisfy both the inequations (i) and (ii)

2 points in S lie inside the smaller part.

ArF 40\

3. (2
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43. (2) Centreofthecircleis (—1,-2)

Geometrically, circle will have exactly 3 common points
with axes in the cases

() Passingthroughorigin = p=0
(n) Touching x-ax13 and intersecting y-axis at two points
e.£>Candg?=C.
i.e.4>-pandl=—p=>p>-4andp=-1 .. p=-l
(i) Touching y-axis and intersecting x-axis at two points
i.e.2=candg?>C
= 4=-pand1>—p
= p=-4andp>-1, which is not possible.
.. o onlytwo values of p are possible.
4. (10)
-18-23|_25_5

2=B
42. (10) AN= } Ga+36 | 10 2 L

& > 8x -6y -23=g
C
ACPA ~ ACQB (By AA similarity)
CA PA CA 2
CB QB ~ CA-5 1

= CA=2CA-10 = CA=10
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5. ()

Q 2r+4y=5

v
a1. (2 P x+2y=4

" Centre of circle is O (0, 0).
OA = perpendicular distance from point O to line

0+0-5 5

4+16| 2
OC = perpendicular distance from point O to line x + 2y =4
0+0-4| 4

Jiva | 5

3 4
=0C-0A4 =—+ > CO0=0C =—F+ (radius)
=0 25 0 J5

2x+4y=5~=

.00 =r=JO4% + AQ?

NG LV S, 7 %,
4 4

6. (0.84)
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46. (0.84)WehaveAB= 1,AC=3 and ZBAC=g

Let A be the origin B on x-axis, C on y-axis as shown
below
A

A0, 3)

|
A(0, 0) B(1, 0)
Equation of circumcircle is

2 2
(1] Y o

(1)
[ r= Hypotenuse + 2]
Required circle touches AB and AC, have radiusr

>

~ Equation be (x — )2 + (y —r)2 =12 ...(ii)
Ifcircle in equation (ii) touches circumcircle internally,
we have

«dclc2=|r1 —r2|

2 2 2

= (l_rj +(E_r M -

2 2 2

1
= —+ri—r+=+r2-3r

4 24 2

2 2

—° 2r2—4r+2=—+r2- 10 r

2 2
= r=0o0r 4-4/10
= r=0.837=0.84 (on rounding off)

P

Subjective

1.
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110. Givencircle:
X2+ y? —dx— 4y+4=0.
= (x-2*+@- 2)2=4,
which has centre C (2, 2) and radius 2.

Let the equation of third side AB of AOAB is 2ty
a

such that 4 (a, 0) and B (0, b)

N a@yi~
I_cngth Ofperpmdlcular form (2, 2)onA4B= radms=CM =]
2 2 \
_+E—l
la b |_,
+b2

s ZAOB=n/2. thr
Therefore, AB is the diameter of the circle passiné 8 ls‘ﬁ
the vertices of the AOAB. Hence centre of the ¢
mid-point (% %) of the circle.

Let centre be (h, k) = [a b)
2 2
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then a = 2h, b=2k.
On putting the values of @ and b in (i), we get

2 2 1 1
—t—=1==2 |—
2h 2k ah? " 452

= l«+--l-—1—— L+l
hok h: o k2

= h+k—hk+JhZ +k2 =0
Locus of M (h, k) is,

x+y—xy+ a2 +y2 =0 ()

Comparing it with given equation of locus of circumcentre
ofthe triangle i.e.

x+y-xptky 452 =0 NG

We get, k=1

~ -

106. Given : Acircle
2x (x—a)ty(2y-b)=0(a, b= 0)
= 2x2+2)2_2ax—by=0 ki)
Let us consider the chord of this circle which passes

through the point (a, %) and whose mid point lies on

X-axis.
Ya

B(a,b/2)
M(h,0)
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Let (h, 0) be the mid point of the chord, then equation of
chord can be obtained by T'= §,

ie., 2xh+2y.0—a(x+h)~%(y+0)=2h2—2ah
= (2h—a)x—%y+ah—2h2=0

This chord passes through ( a, g) ;

Ch-a)a-2.8 +an-2p2=0
22

= 8h%—12ah+(4a’+bH)=0
According to the question, two such chords are there, so
we should have two real and distinct values of 4 from the

above quadratic in A.
.. D>0
= (12a))-4x8x(4a2+b2)>0 = g2>2p2

3.
104. Let the given point be (p,ﬁ)=(l+\2/5a,l—\2/§a) , then

the equation of the circle becomes x%+y? —px— py=0

(l+~/§a 1-\/5a)

2 2

(k,~k) x+y=0
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Since the chord is bisected by the line x +y = 0, its mid-
point can be chosen as (k, — k). Hence the equation of the
chord represented by 7= S, is

bx—ky~ 5 (e + k)= £ (y-1) =+ K~ pi-+ Pk
Since, it passes through 4 (p, p),

kp—kp -2 p+h)- -g(]')—k)=2k2 _pk+ Bk

o 3k(p-p)=4K>+(p?+ p?) wwill)
. 2a%) 1+24°
Putp_ B = a2 el p2+ p2=2. (l+4a )= +20
W ... (i)
Hence, from (i) using (ii), we get
4k2-3ﬁak+%(l+2az)=0 Y

Since, there are two chords which are bisected by

X +y =0, we must have two real values of k from (iii)
18a2—8(1 +2a2)>0

= a2-4>0 =(a+2)(@-2)>0=>a<-2or >2

;8 e(-2,-2)U(2,)

Tz

4 -~

103. Let r be the radius of‘circle, th'eﬁ' AC= ér
Since, AC is the diameter, .. ZABC=90°

In AABC, BC =2r sin B, AB=2rcosp
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5

[n right angled A4BC,
BD=ABtan a.=2rcos 3 tan o
AD = AB sec o.=2rcos  sec o
. DC=BC-BD=2rsin—2rcosftana
Since E is the mid point of DC,
DE = DC _ 2rsinf —2rcosPtana
2 2
— DE=rsinB—rcosf}tan a
Now in AADC, AE is the median.
. 2(AE?+DE?)=AD*+AC?
— 2[d?+ 12 (sin B —cos B tan )?]
=472 cos? B sec? o + 4r2
2 d? cos? a

= F =3 2
cos“ o+ cos“ B+ 2cosacosPcos(f—a)

) 2
— Areaofcircle= T
nd? cos? o

cos® o+ cos? B+2cosacosBcos(B—a)

102. Given C is the circle with centre at (0, /2 ) and radius

(say), then C = x? + (y—+/2)% =1?
= (V22 =(2-2%) > y-2=tlr-7
= y=V2+Vr? -y .0

The only rational value which y can haveis 0. SUPPW‘:?E
possible value of x for which yis 0 is x,. Certainly —¥) o
also give the value of y as 0 (from (i s Thus, at the me
there are two rational points which satisfy the equation 0™

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

101. Let P (h, k) beon C,
L R+ RR=47 | P
Chord of contact of Pw.r.t. Cy is hx + ky =2
y2=a2 in A and B.

It intersects C, X+

Eliminating y, we get

(2 5\

2 .44

x+L p J r

= XX +i3)-2P hx+r-r~ =0
= AR -2 hx+rP (P -K)=0

2r%h  h k
x]+x2= 4,-2 =—,y1+y2 =3

2

If (x, y) be the centroid of APAB, then

2 2

X = g or h=2x and similarly k=2y

Putting the value of 4 and & in (i), we get
4x? +4y2 =42
Locus is x? +y% = 2
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100. The equation 2x2 —3xy + y? = 0 represents pair of tangent
OAand OA'. O pecacas pols fiangents
Let angle between these to tangents be 26.

[ ano - 2VH=ab

2 1
—ta—nie—-=—=>tan29+6tane-l=0
]-tan“ 0

_ —6:?:\/236+4 =——3i\/]_6

tan 0

Since @ is acute, .. tan0=s/l_0—3

Now we know that line joining the point through which
tangents are drawn to the centre bisects the angle between

the tangents,
ZAOC= LA'OAC= 8

InAAOC, tan0 = —3—
OA

L3 X«/ﬁ+3 I 9
= OAZ70-3 Vi0+3 ' G+ vis,

8. O
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97. Given:Aline2x+3y+ 1 =0touchesacirclcS=0at(l,- 1).

$=0
AP
o
A(l~1)

Equation of the circle can be
(x— 12+ @+ 1)2+A(2x+3p+1)=0.
= x2+y)‘+ 2X(A-1)+y(3r+2)+(L+2)=0...(3)
But given that this circle is orthogonal to the circle, the
extremities of whose diameter are (0, 3)and (-2,— 1) i.e.
x(x+2)+(y-3)(y+1)=0
= x+y2+2-2y-3=0 ... (ii)
On applying the condition of orthogonality for circles (i)

and (i), 2(A =1).1+2 [3“2).(—1)=x+2+(-3)

( 23182+2flf2=cl+c2)
= A-2-3A-2=A-1= 24=-3 = 3>

2
Substituting this value of A in equation (i), we get the
required circle as

2 2 5 1
X+y ' =5x—=y+—=0
! 2772

= 27+27- 1051150
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