MATHEMATICS Circle

* Marked Questions may have more than one correct option.

PART -1: JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

1. Sol. S1=10:+7-4x10-2x7-20=75>0
Point (10, 7) lies out side the circle x2 +y2—4x -2y —-20=0

Q

P(10,7) C(2,1)

greatest distance = CP +r
=10+5
=15 Unit.

2. Sol. Let equation of tangentisy =mx + ¢
Since it makes equal intercepts on positive coordinate axes.
Hence its slope is -1
Ly=—xX+c=>x+y-c=0

centre (=2, 2), radius =V4+4-4 -2
-2+2-cC

V2

since it is tangent =2 =>c=%2 V2

But c is positive x +y = 2\/5.

3.
4. Sol. For any point P(x, y) in the circle ¥
OA<OP<OB
By \S
5_3< X“+y“ <5+3 /-.A )
(8]
4<x2+y2<64 Kj
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MATHEMATICS

Circle
5. Sol. Let equation of circle is x2 +y2 + 2gx + 2fy + ¢ = 0
it passes through (0, 0) and (1, 0)
1

5¢c=0,1+0+2g+0+c=0=g=-2
it touches x2 +y>=9 = C1C2 = [ £ 17

\/927 ’\/g2 +f2-c+3
= =

squarring both sides

[ .2 2
get+tfa=Q2+f2+9%6 g +f

1 o2 1 9
—+f _ il
>+6 V4 :—9:4+fz:4=>f:i‘/§
207)
Hence centre is 2 .
6. Sol.  Since its equilateral triangle

Hence circumcentre is also centroid
which divides median in 2 : 1, therefore its radius is 2a.
X2 + Y2 = 4aa.

7. Sol. Si:(X=1)2+(y—=3):2=r2 Ci(1,3),n=r
SeiXe+y2—8x+2y+8=0 C2(4,-1), =3
circles intersect [ri—r2l <Ci Ca <+ 12
[r=3]<5<r+3
=>|r-3]<5=>-5<r-3<5=-2<r<8
5<r+3=r>2
After intersection 2 <r < 8.

8. Sol. Point of intersection of 2x -3y =5
3x—4y=7is(1,-1)
22,

Hence centre (1, -1), Area=154= 7 =r=7
equation of circle (X —1)2+ (y + 1)2=72
= Xe + Y2 —2X + 2y = 47.

9. Sol. Let centre of circle is (h, k) and it passes through (a, b)
equation of circle is (x —h)z + (y = k)2 = (h —a)2 + (k — b)2
This circle cuts x2 +y2—4 =0 orthogonally
20102 + 2fif2 = ¢c1 + C2
= 291(0) + 2f1(0) = —(h - a)z - (k - b)z +ha+ka—4
(32 +b? + 4)
= 2ah + 2kb —
) (a2 +b% + 4)
Hence locus of (h, k) is 2ax + 2by — =0.
10. Sol. equation of circle

xX=p)(x=-h)+(y-q)(y-k) =0
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MATHEMATICS Circle

= X2 +y2—x(h +p)-y(q+k) +(ph+09k)=0
This circle touches x-axis g2 = ¢
Alp, q)

B(h, k)

X-axis

[h+pJ2
= 2 =ph + gk

Locus of (h, k) is (x — p)z2 = 4qy.

11. Sol. Point of intersection of 2x + 3y + 1 =0
3X—-y-4=0is (1, -1)
and circumference of circle = 21tr = 10Tt = r=5
Hence equation of circle (x — 1)+ (y + 1)2= 25
= Xe+y2—2X+2y—-23=0.

12. Sol. By family of circle x2 + y2—2x + A(x —y) =0
S
centre of this circle 2
2-% i
liesony=x= 2 = 25021

Hence x2 + y2—x -y = 0.

13. Sol. LetSi:x2+y2+2ax+cy+a=0
Si:Xe+y.—3ax+dy-1=0
common chord S1—S2=0=5ax+y(c-d)+(@a+1)=0
given lineis5x +by—a=0
ba c-d a+1

compare both © = b = -a

c—d 1
a= T =_1-4a
(i (i) (iii)

From (i) & (i)az+a+1=0=a=w, w2noreal a.

14. Sol.  Letthe centre be (a, B)
- it cut the circle x2 + y2 = p2 orthogonally
2(-a) x 0+ 2(-B) x0=c1—p2
CcL=p2
Let equation of circle is x2 + y2 — 2ax — 2By + p2=0
It pass through (a, b) = a2 + b2o—20a-2pb + p2=0
Locus
s~ 2ax+2by—(a2+b2+p2)=0
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MATHEMATICS

Circle

n om  Jh?+K?
sol. cos 3=¢ = 3
i
9 P

Locus of (h, k) is x2 +y2= 4. W
16. Sol. Point of intersection of lines

3X—-4y-7=0

2x—-3y-5=0is(1,-1)

Areaofcircle =Tz =49mt=r=7

Hence equation of circle (x = 1)2+ (y + 1)2=72 = X2 + Y2 —2X + 2y = 47
17. Sol. Let equation of circle is (x —h)2 + (y = k)2=(h + 1)2 + (k — 1)z

it touches x-axis g2 = ¢

h? +2h+2
ho=2k-2h-2= k= 2
=) S
—, —, 0

ke L4a = kel2 /.
18. Sol.

P(1, O)Q(hk)

h+1

2 =_1>h=-3
k+0
2 =2=k=-4 Hence (vr%) Q(-3, —4).

19. Sol. S:1+AS:=0 should satisfy (1, 1)

R+3+7+2p-5)+A(1+1+2+2-p2)=0

7+2p
6 2

A=-0°"P

p226 = p#z+ V6

butatp== J6 the 2nd circle is

X2 +Yy2+2X+2y—-6=0

satisfies (1, 1) and obviously P and Q

sop= i‘/g is also acceptable
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MATHEMATICS

Circle

20.

21.
Sol.

22.

23.

24,

7+2p

A#_1 =6 £1 > 7+2p#6—p
p2+2p+1#0

pzr-—-1

Sol. Equation of circumcircle is x2 + y2— (5/2)x +1 =0

Ans. (1)
r= V4+16+5 _ g

6-16-m
5

<5
=>-25<m+10<25
=-35<m<15

Hence correct option is (1)

a

5

= centre c: and radius r. = 2
X2+ty2=0Cz ........ (2)

= centre cz2(0,0) andradiusr2=c
both touch each other iff

[ciCo| = ri—r2 |

a

2

C_

aZ
4 =
a’? a®

> 4=4_lacte

= |al=c

Sol. (2

Circle whose diametric end points are (1, 0) and (0, 1) will be of smallest radius.

xX-Dx-0+(y-0)(y-1)=0
X2+y2—x—-y=0

Sol. Now
ho=(1-2):2+ (h-23)
0=1-6h+9

6h =10
(1, 2h)

(1h) 2.3

| (1.0)
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MATHEMATICS Circle

S
h=3
10
Now diameter is 2h = 3

25, Sol. (3)
Let the equation of circle be

(x=3)2+(y—-0)2+Ay=0
As it passes through (1, — 2)

\
1-3):2+(=2):2+A-2)=0
= A=4
equation of circle is
x—3)2+y2—-8=0
so (5, — 2) satisfies equation of circle

26. Sol. Ans. (2)

ci(1,1) n=1
c2(0,) r2=ly
CiC2=Tri1+rn
(1,1)
©,y)

(1-0)° +(1-y)*

=1+l
2-2y+y=y2+2ly| +1
4yl =1
1
lyl =4
1
y=4
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Circle

27. Ans. (3)
Sol. Line passing through (1, 2)

AP = AQ

(a=1)2+(B-2)2=(2-1)2+(3-2)

Q@+ B2-2a-4B+3=0

|P(2. 3)
A(1,2) ‘
Q(a, B)

X2+Yy2—2X—4y+3=0

r="Vv 1+4 - = \/E
28. Ans. (3)
Sol. Ci(2,3)ri=5

C2(-3,-9r2=8

CiCz = \4‘25+144 =13

CiCe=n+r2 = externally touch

= 3 common tangents
29. Ans. (3)
Sol.  Parabola Yijoy; V2

Property : distance from a fixed point & fixed line is equal

xq-k/ke] % ] Fkj felng rfkk f] Fkj js[kk Is nwjh leku g§
30. Ans. (1)
Sol.

n=v4+9+12=5_ R=+25+50=53

PART -1l : JEE (ADVANCED) / IT-JEE PROBLEMS (PREVIOUS YEARS)
1. Sol. The line 5x — 2y + 6 = 0 meets the y-axis at the

&—

point (0,3) and therefore the tangent has to pass
through the point (0,3) and required length is
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Circle

Sol.

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

_ Jx12 +y2 +6x,+6y, -2

_ J0+32+6(0)+6(3)-2

_ J25=5

Solution
X2 +y2 = b2 : centre (0,0) radius = b
(x —a)2 + y2 = b2 centre (a,0) radius = b

APAVAWN

2
y = MX=bv1+m* 5 tangent to both circle

Since, when x =0 y=D 1+m? <0

by1+m?

wheny =0 X = m
Now, perpendicular distance from centre (a,0) will be equal to radius b.

|ma—0—b\f1+m2|:b
‘ m? +1 ’

ma —by1+m?

2
—ve sign m” +1 =—b = ma=0 =m=0 or

ma —by1+m? 2b

2

2 2
+ve sign m+1 —4p s m= Vva —4b"

>0

ma —by1+m?

m? +1

=b

=

Sol. The lines given by xo —8x + 12 =0 are x =2 and x = 6.

The lines given by y>— 14y +45=0arey=5andy=9

Centre of the required circle is the centre of the square.
Required centre is

oh

X

[2+6 5+9

2 " 2 J=(4,7).

a = 0 not possible.
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Circle
4, Sol. Clearly from the figure the radius of bigger circle
rr=22+{(2-1)2+ (1 - 3)2}
rr=9 orr=3
5. Sol. Statement-1 is true because point (17, 7) lies on the director circle and Statement-2 is equation
of director circle of given circle.
6. Sol. (axz2 + by2 + ¢) (X2 — 5xy + 6y2) =0
> Xx=3y or Xx=2y oraxz+hy2+c=0

If a=b and c is of opposite sign, then it will represent a circle
Hence (B) is correct option.

6
7. Sol. The distance between L1 and Lz is ‘/ﬁ <2
Statement ‘1’ is True because distance between lines is less than radius but L2 need not be a

diameter.

Statement 2’ is False because if

L. is diameter then Lz has to be a chord of circle
Thus ‘C’ is correct

8. Sol. For required circle, P(1, 8) and O(3, 2) will be the end points of its diameter.

)
(1,8)P
N

v X=1) x=-3)+(y-8(y-2=0 = X2+Yy2—4x =10y +19=0

9. Sol. Let equation of circle is

X2 +y2+2gx+2fy+c=0

as it passes through (-1,0) & (0,2)
1-2g+c=0

and 4+4f+c=0

also f.=c

5

= f=—2, c=4;g= 2

equation of circle is
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MATHEMATICS Circle

X2 +Yy2+5x—4y +4=0
which passes through (—4, 0)

10. Sol. Circlexa+y2=9
line 4x —5y =20

{t 4t—20]
b 5

equation of chord AB whose mid point is M (h, k)
T=S:

hx+ky=ho+ke ... 1)

equation of chord of contact AB with respect to P.
T=0

[41—20]
tx + > y=9 .. (2)

comparing equation (1) and (2)

h_ Bk h*+K
t 4t-20 9

on solving

45k = 36h — 20h2 — 20k

> Locus is 20(xz +y2) — 36 x+ 45y =0
Ans. (A)

Comprehension (Q. No. 11to 12)

12 Equation of L is

X = v3 +c=0
length of perpendicular dropped from centre = radius of circle
3+C
2121 5 c=-1,-5

AX— \/gyzl orx—\/gy:S

13*, Sol. (AC)
Let xa+y2+2gx+2fy+c=0

g2—c=0

g2=c¢C (1)
2P —c =27
fo—c=7 ...(ii)

9+0+6g+0+c=0
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Circle
9+6g+02=0
(g + 3)2 =0
g=-3 c=9
f2= 16 f=+4
AXe+y2—6Xxx8y+9=0
14*. Ans. (BC)
Sol. Let the cirlce be
Xe+y2+2gx+2fy+c=0 (1)
given circles
Xe+Yy2—2x—-15=0 (2)
X2+y2—1=0 ..(3)
(1) & (2) are orthogonal
c-15
= —g+0= 2
c-1
0+0= 2
= c=1&g=7
so the cirle is
Xe+y2+14x+2fy +1=0 it passes thrgouh
0,1 = 0+1+0+2f+1=0
f=-1
= Xe+y2+14x -2y +1=0
Centre (-7, 1)
radius = 7
15. Ans. (A,B,C)
Sol. y2+2y—-3=0
y=1,y=-3
p(ﬁ'_1)

tangent is x v2+y = 3

C2(0,0) L distance =2v3
= CN
3 =243
a-3=%*6 "

a=3,£6
a=9,-3
(0,9) (0,-3)
Locr = WCCF—R+1V = Jia2a-16x3 = 46
1 3
(C)A= 2 R:R2 x L from (0,0) =26 x V3 = 62
0 -3 1
10 9 1
(D)Area:E*JE 1T 1=-6v2
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Circle

16.

Sol.

Il Additional Problems For Self Practice (APSP)

11

N =

Oo‘,‘m

Area of APQ:Qs {ks:kQy - -3 1

Ans. (A,C)

parallel
to RS line
(RS dsl eltdj) \

1
‘%@(gw)‘:b\/ﬁ

1-cos0 ) \ (cos, sing)
y:( " Q[ 1-cosh
sing ) / E Y eino
R S(1, 0)
(-1,0) /
y=(tan0)x
0
tanE 8
E 1-cos0 , 1-cos@ E tano ta”g
sinOtan® sin® =
0
tanE lanﬁ L
Let h=tan6 and k= 2 h = tano
[t}
2tanE K ,
26 h (_k} _k
1-tan N -k h

tan

2xy =y(1 -y2)

N

- | =

PART -1: PRACTICE TEST PAPER

4
1. Sol Moq = 3
P
O
N
AV IV
=3
Mor = 4
Moo .Mog =—1
r
= OPLOQ -~ «RPQ=4
2. Sol. -~ radius is minimum as possible as
~ Equation of circle (x— 1) (x-0) + (y-1) (y-0) =0
> Xet+ty—X—y=0
~g=1f=1,c=0~ g+f+c=2
3. Sol. Let centre is (a, 0)
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MATHEMATICS Circle

a-0| a

~ radius = V2| W2

circle cut off a chord of length 2
~ CP2 = CM2+PM:2

2
i [a—\/g.O] 1
= 2 =

J1+3

Sa=2:"=v2 circleis (x-2): + (y=0). = 2

4, Sol. (a-1,a+1) lies inside the circle
~(a-1): + (a+l) —(a-1) - (a+1)-6<0
= (a-2) (a+l) <0=>-1<a<?2 (1)

C[l,lJ&(a-mm)
Also lies same side of linex+y—-2=0

C[l,lJ&(a—1,a+1)
2'2

X+y-2=0
~Llp>0=>a<1 (2)
by (1) & (2)
5. Sol. Clearlyg—c<0&f—c<0

=>9<A&25<A

Also point (1, 4) lies inside the circle
~1+16-6—-40+A<0=>A<29

~ A€ (25, 29)

~ maximum integral value A is 28
6. Sol. Givencircle xa+y2+Ax+ (1-A)y+ 5=0
2
V@ +fP—c = l+(1_k
[ = 4 2

=202 20 -119 <0 = (L —1+/239)(h —1-/239) <0 =1-/239) < 1 <1+ /239
—-14.46 <) <16.46

2
] T g =A% +1422 - 2020100

~ Number of integral values of A = 31

7. Sol.  Circle passing through (1,0), (0,0) & (0,1)
Xe+y—x—-y=0
(2k, 3Kk) lies on it if 4k + 9ko— 2k =3k =0
= 13ka—5k =0
S
=>k=0or 13

8. Sol.  A(1,2), B(a,B) are end of diameter
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Circle
~20+pB=5=PB=5-2a ...(1)
a+1
LetC (hKk)iscentrethenh= 2 =a=2h-1
2+P 2+5-2a
& k= 2 ok= 2
= 2k=7-2a

=>2k=7-2(2h-1) by (2)
>2y=7-4x+2=4x+2y—-9=0

9. Sol. We know that PA.PB = PT2

PT = v100+49-40-14-20 = 149-74 =75

10. Sol. Length of tangent = ‘/871:\/25+9+10+3k+17:7

VB1+3k =7, 61 + 3k = 49
=>3k=-12 =k=-4

11. Sol. Let p (h,K) is on xa+y2 = a2

~ha+tke=a2 L D)
chord of contact w.r.t. x2+y2 = bz is hx + ky = b2
h b2

=>y=— K K touches the circle, xz+yz = cz

=b*=a’c®? = b’ =ac

12. Sol. Given circles are x2+ y2 +2a'x + 2b'y + ¢' =0
c
& X2+y2 +ax + by + 2=0 they intersect orthogonally if 2919z + 2fif = c1 + C2
= 2(a'.a+ b'.b} —c'+ S
2 2 2
= 2(aa'+bb') = 20'+c, A+p+8=5

13. Sol. Here radical centre is (1,2)
o VS =V14-3-12+14 =2

~ equation of circle is (x=1)2 + (y—2)2 = 22
= Xoty2—2X—4y+1=0
sg=-2,A=1.9g+5A=-2+5=3

14. Sol. Here common chord is S1—S2=0
=>3x+4y+3=0

L 4
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Circle

5 I10_ﬁ _ 2J106
~ Length = 25 o

~a=2,B=5~a+B=7

15. Sol.  Anycircleis Xat+y2—9 + A (x+y-1) =0
= Xo+y2 + AX +Ay— 9 -A =0
for smallest circle chord x +y = 1 circle will be diameter
. j—&:1:>7\.:—1
2 2
-~ equation of smallest circle is Xxa+y>—x-y—8 =0
16. Sol. Let y = mx be a chord
& X2(1+m2) — x(3+4m) -4 =0
3+4m Cx. = -4
xitxe = 1+M2 and - 1+m?
(0,0) divides chord inthe ratio 1 : 4 X2 = —4AXa
3+4m 4 —24
@ —3x1= 1+m° and 4x= 1+M° S m=0or 7
—24
~linesthey=0o0r y= 7 x=24x+7y=0
2 2 2
17. sol. CC2=ACI+AC;  _g.ig9=pu+p,
2r,=18
r=3
18. Sol. (r-1)2+ (r-1)2=r2 (1,1
=>nr-4r+2=0
- #—C
4+16-8 4122 2+ 3
=>r= 2 2
19. Sol. ~ Chord subtends an angle 45° at major segment it will subtends 90° at the centre (0,0)
& Xotyz = 1. (Y — MX)2 = Xetyz = Y2+MaXe — 2MXy
= (m—=1)x2 — 2mxy = 0
atbh=0=>m:-1=0=>m=%1
20. Sol.  Centre (1,0),r= V1+0-0 -1
| cosf+0-2 | 1
|\/cos2 0 +sin’ 0
— €080 -2 ==1
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Circle

21.

22.

23.

24,

25.

= C0S0=2+1
= ©0s0=10r3

@=2nmt,nel - cosb#3

Sol. S+AS'=0

= X2(Sin20 + Ac0s20) +y2(c0s20 + Asin20) + 2xy ( h + Ah") +x (32+16A) +y (16+32A) + 19 (1+A) =0
it will represent a circle it

sinz0 + Ac0s20 = c0s20 + Asinz0 & h + Ah' =0

A=1 ~h+h=0

Sol. ax+by = 2 is normal for Xa+y—4x—4y=0
~2at2b=2=ath=1
is tangent for x2+y.=1 ax+by =2

2
. Va?+b?
= (at+b)2—2ab=4
= 2ab =-3

1+x/7b_1—\/7
sa= 2 2

=1=a’+b?=4

Sol. C(,2)r=V1+4+20=5
P is mid point of C:C2
o+1 B+2

= _5,
L2 2

5

_ =9 p=8

~ circleis (x=9)2 + (y—8)2=25

Sol. Letcircle is  Xot+y2 +2gx+2gy+c= 0

it passes through (a,b)

~ aztba+2gat+2fb+c=0 ...(1)

by orthogonality we get
20.0+2f0=c—-ke=>c=ke

~ azt+ba+2ga+2fb+k= 0

~ locus of C(—gi,—f) is aztb—2ax — 2by + k== 0

~ C(—01,— f) astb—2ax —2by + k.= 0

= 2ax + 2by = a2+ b2 +ke

Sol. Equation of circle C is (Xx—2)2+(y—1)2 =r2
C (X-2)2+(y-1)2=r2
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Circle

26.

27.

28.

29.

30.

= Xoty— 4X-2y + 5-12=0

Equation of common chord
(X2+y2—4X—2y+5-12) — (Xa+y—2X—6y + 6 = 0
=>2X—4y+r2+1=0

it is diameter of 2nd circle
221-43+1r+1=0=>r=9 =r=3

Sol. Equation of common chord is
(X2+y2—6X—4y+9)— (X2+y2—(A+4) X — (A+2)y +5A+3 =0
= (A+4-6) X + (A+2—-4)y +9-5A-3 =0

> A-2)x+(A-2)y+6-5A=0

r+4 +(?H-Z)

2 2

centre C: ( J will satisfy it
A+d+Ar+2

2

“(\-2) [ ]+6 ~5A=0

=>A=0or 4

Sol. Here Radical centre is point of intersection of

S1-S$:=0&S2-S:=0i.e. x+ty=2&2x+3y=5
=>x=1y=1
~sy=mx=>m=1

Sol. Here r2=7o0r8
Tangent at (a,B) is ax +By =r2

~ area can be =

sol.  !=2Vg-c_2/16-16 =0
m=o Vi—c_ 2J25-16 =6

y = =X intersects circle at (8,-8) & (1,-1)
f2+ 10mz + 26n2 = 0 + 360 + 2548 = 2908

()
=}
|3
1
= | =

Sol.
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A B

T
= I = cosecC 9
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Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART -1l : PRACTICE QUESTIONS

* Marked Questions may have more than one correct option.

1.

Sol. From equation of circle it is clear that circle passes
through origin. Let AB is chord of the circle.

A = (p,q).C is mid-point and

Co-ordinate of C is (h,0)

Then coordinates of B are (—p + 2h, —q).

and B lies on the circle

Xz +y2 = pX + qy, we have

(=p + 2h)z + (=q)2 = p(-p + 2h) + q (-0)

= pz2 + 4h2 — 4ph + g2 = — p2 + 2ph — Q2

= 2p2 + 292 — 6ph + 4h2=0

= 2ho-3ph+p2+g=0 ... Q)
There are given two distinct chords which are
bisected at x-axis then, there will be two distinct
values of h satisfying (1).

So discriminant of this quadratic equation must

be >0

= D>0

Alp.q)

(-3p)2—4.2 (p2+q2) >0
9p2—-8p>2—-80>>0

p-—80g2>0

p- > 8¢ Therefore, (4) is the answer.
D>0

(-3p)2—4.2 (p2+q2) >0
9p2—-8p>2—-80>>0
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MATHEMATICS Circle

=> p-—80g2>0
= p2> 802 (4)

2*, Solution
Lines Li=y-mx=0
Lo=y+x-1=0

If two lines make equal intercept on same circle then perpendicular distance from centre 2 2 to

both the lines are same.

I-3r2+1/2-1  |-3/2-m/2|
|

’ m ‘:’ 1+m?

=
2 |m+3|

N V2 o 1em?

N 2\/§\n‘1+m2:|m+3|

Upon squaring : 8mz+8=mz2+6m + 9

7m:—6m-1=0 = m= 7,1
1
solines are y+ 7 x=0 = 7y +x=0
and y—-1x=0 > y—-x=0
3. Sol. From figure it is clear that APRQ and ARSP are
similar.
PR_PQ
RS RP
9 C]
i) ~o
/Q X
EY 0
Q S
= PR:=PQ .RS

L pr.+PQRS
L o PQRS

Therefore, (1) is the answer.

4, Solution
Let A(r,0) and B(0,r) be end points of chord AB and moving point P(r cosB, rsin8) on the circle.
Let centroid is (x,y)
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Circle
¥
ﬁﬂ\
P(rcosb, rsing)
\(i\—/A = |
w_ It rcos0+0
= 3
= (3x—=r)2=r2c0820 ... Q)
O+rsinf+r
> y= 3
= (By—n2=rzsin2® ... (2)
Equation (1) + (2)
> (3x=r)2 + (3y — )2 = r2 which is a circle
5. Sol. The line 5x — 2y + 6 = 0 meets the y-axis at the
point (0,3) and therefore the tangent has to pass
through the point (0,3) and required length is
therefore,
- \jx12 +y12 +6x,+6y, -2
_ J0+32+6(0)+6(3)-2
_ J25=5
6. Solution
X2 +y2 = b2 : centre (0,0) radius = b
(X — a)2 + y2 = b2 centre (a,0) radius = b
ARV AN
f 2
y = Mx—bV1+m® js tangent to both circle
/ 2
Since, whenx =0 y= ~bv1+m® <0
by/1+m? -0
wheny =0 X = m
Now, perpendicular distance from centre (a,0) will be equal to radius b.
|ma—0—b\f1+m2|7b ma —by1+m? b
‘ \/mz +1 ’ m? +1
=
ma —by1+m?
; m? +1 ;
—ve sign =—b => ma=0 =>m=0 or a = 0 not possible.
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Circle
ma —by1+m? 2b
2 2 2
+ve sign m+1 —4p S m = va’—4b
2 2
7 sol,  VM-0Ps(k-1) =14 K
\[ IKL.ah. k)
T0.1) Ikl
or
= ho+ke—2k+1 =1+ 2[k| + k2
= ho=2Jk| + 2K

= x2=4yify>0& x=0ify<0

8. Sol.

e
.—iy

(r+1z2=a+9
r-+8=a

> n+2r+l=r+8+9
2r=16

r=8

18 = X (3a)(2r)
9. Sol. 2 ar=6

(0, 2r)

(0,0)A

Line,y= @ (x-2a)istangent to circle
X=r2+(y—-r2=r

20=3r andar=6

r=2

10*. Sol. PS.ST=QS.SR
Now HM < GM
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Circle
2
I —
p
Q R
T
SN I
o PS, ST » JQS.SR
= (2) is correct and (1) is wrong.
Now QR=QS+SR
Applying AM > GM
QS +SR
2 S JQS.SR
42
OR > 2 JQS.SR QR /PS.ST
1.1 2 4
N PS ST, vPS.ST | @R
(4) is correct and (3) is wrong
=> (2) and (4) are correct.
11. Sol.
NEEE]
2 '2J
Gu, B)
,4 60°
N

Let G (q, B) be the centre of C

33

a= 2 —1.cos30= Y3
3

B=2 -1.sin30 =1

equation of C is

(X—\/g)2+(y—l)2 =1

D is correct.
12. Sol.
(3.3 3}
E D L22
30°
GUM20°
(V3,1)
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Circle
¢FGD = «DGE =120° > F = (\/5, 0) and
V33
22
GF=GE=GD=1 E=
13. Sol.  Slope QR = V3
sl
equation of QRis y— 2 = V3
and slope of RP =0
: equation RPisy =0
14. APQC: and APRC: are similar
l!f
R
Q
__——7 /|
3
P(-27,0) !Ul/ ALDY Cl5,0) >
§:=0
§.=0
! PQxr.
E X XTIy PQ . r, )
Areaof APQC, 1 " Tpr' nh M 9
. Areaof APRC, _ 2 PRxT, _hLh _n’ _16
15. Let mid point be N(h, k). Now equation of chord LMis T =S:
= hx + ky + 3(x + h) = hz2 + k2 + 6h
As it passes through (1,0) = h+3(1+h)=hz2+k2+ 6h
So locus is x2 + y2 + 2x — 3 = 0 which is a circle with centre (- 1, 0) and radius 2.
But it is clear from geometry that it will be major arc BC1C as shown in figure.
y
§=0 1
» X
16. Common chordof S1 =0and Ss=0is4x+3=0 = x=-3/4
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Circle
le

50
! ATO) »x
\A:,cl':___-,,D(— 3/4,0)

+ yz =

63 3J7
Yo = 16 = y=+ 4
andc=| 8 37
4 4
37
BL 4 V7

L _(3-3/4) _ 3

3
4

Hence tan 6 = Cs = cos 0=
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