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EXERCISE - IV

Sol.1 x+y=5
& point circle
(x+2)2+(y+7)2=0
circle is
{x2+y2+4x-14y +53}+ AL (x+y-5)=0
= X2+y2+x (4x+1)+y(A-14) + 53-51=0
is orthogonal to
X2 +y2+4x-6y+9=0
(4+2)2+ (h-14) (-3) = 53 - 51,
=8+ 2L +42-31L=62-5)
=>4r=12=1=3
circleisx2+y2+ 7x-11y +38=0

P(-2,7)

Sol.2 We wish to prove

2(AB)(CD)
~ (AB) +(CD)

AB=r+b
CD = (r+ a)
where AD = 2R

2(r+a)(r+b)

RHS. = e rrrib)

_ 2[r? +r(a+b) +ab]
a 2r+(a+b)

HINTS & SOLUTIONS

h+a k+b
Sol.3 Centre > 2
r_k+b
2
(h, K)] p
A
(a, b)
o) * x

h+a
Point of contact is T'O

touches x-axis = 2,/g?-C=0

(x-a)(x-h)+(y-b)(y-k)=0
x2+y2-(a+h)x-(k+b)+(ab+bk)=0

g=- (h;a),c=(ah+bk)
2
= (h*3a) ks bk
4
= (h - a)2 = 4bk
= (k - a)? = 4by
Sol.4 Let circle is

S=x2+y2+2gx+2fy+c=0

°(1,1)
In ABCD . (a + b)2 = (2r)2 + (b - a)2
= a% + b? + 2ab = 4r?2 + a® + b? - 2ab
= 4ab = r? = ab=r?
(_61 0)
2 2 Passing (-6, 0)
RH.S. = 2 Eff?;fg; 2r 36-12g+c=0  ..(i)
& Si1,1) = S
1+12g+2f+c=5
4r? +2r(a+b)  2r(2r+(a+b)) orthogonal with x2 + y2-4x -6y -3 =0
T 2r+(@a+b)  (2r+(a+b)) ~4g-6y=C-3
4g+6f+ C-3 =0 ....(iii)
=2r=LH.S.=AD From (ii) & (iii)
Hence proved 2g+4f=0=>g=-2f
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Sol.5

putin (ii)
2g-g+C-3=0
g+c=3
from (i)
36 -13g=-3=9g=3,
3
=f= 2,C—O

X2 +y2+6x-3y=0

S+AL=0
S=(x-3)(x-6)(y-7)(y-5)=0
X2 +y2-9x-12y +53 =0

A(3,7)

-

.-
.
L

s,
s

2
Lzy—5=—§(x—6)

2x+3y-27=0
(x2 4+ y2-9x - 12y + 53)
+A(2x+3y-27)=0
X2 +y2+x(2L-9)+vy (3L -12)
+(53-271)=0

x2+vy2 4x-6y-3=0
L -5)x+ Br-6)y+(56-270)=0
(-5x -6y +56)+ 1 (2x+3y-27)=0
= L, +aL,=0

Always passes through intersection of L; & L,

23 23
X=2 &y=— = (13J

Sol.6 Director circle of

X°+y2=4
x2+y2=8
(2, 2)
"""""" X2+y2=
[ .
tangent at (2, 2)
2Xx=2y=8 = X+y=4

is radical axis
(x2+y2-8)+A(x+y-4)=0
passes through (1, 1)
-6+ A(-2) = r=-3
Circleisx2+y2-3x-3y+4=0

Sol.7 x2+y2+2x-2y=0

Let mid point of chord is

P(h, k)

T=5,

hx + ky = (x + h) = (y + k) = hZ + k2 - 2h - 2k
x(h-1)+y(k-1)=h2+k2-h-k

homoginize with circle

h-1)+y(k-1
X2 +y2-2(x+y) {X(r,2+|22+j/£1_k)}

angle ZAOP = /BOP

= Moa + Mgg = 0 {coeff. of xy = 0}
= H=0

[2(k -1)+2(h-1)]

2(h%? +k% —h-k)
= k-1+h-1=0
= h+k=2
Locusx +y =2

x2+y?+kx+(1+k)y-(k+1)=0
= (X+y?+y-1)+k(x+y-1)=0

A

passes through two fixed point for vV k e R

x2+y2+y-1=0 & x+y=1
X=1-y
= (y-12+y?2+y-1=0
= 2y?-y=0
1
= y(Qy-1)=0= y=0 ory=5
1
x=1 or X—E
. 11
(i) A(L0) orB(3,5)
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Sol.9

(ii) minimum radius (which circle whose Sol.10 Family of circles

diamter AB)
A(2,1)
AB 1 |1y (1Y
2 2 \l2 2
N S S
“2Va"a T 22
B
2x2 4+ 2y2-2x+6y-3=0 (4, 3)
3 S+AL=0
24+y2-x+3y--=0
= XETYTEXwIY TS S=(x-2)(x-4)+(y-1)(y-3)=0
1 _3 L=(y-1)=1(x-2)
N CI(E'TJ’Q:z S=x2+y2-6x-4y+11=0
& L=x-y-1=0

(xX2+y2-6x-4y+11)+r(x-y-1)=0
A vVieR
= X2+y2+x (A-6)+y(-A-4) + (11 -21) =0
Let other circle
X2 +y2+2gx +2fy +c=0 ....(I)
(A-6)g+(-r+4)f=11-r+cC
(6y +4f+c+11)+ 1 (-g+f-1)=0{ VireR
> 6g+4f+c+11=0& f=g+1
6g+4g+4+c+ 11
= 10g+c+15=0 = c=-log-15
&x2+y2+4x+2y+1=0 put in equation (1)
= C,(-2,-1),r,=2 x2+y2+2gx+2(g+1)y-10g-15 =0
=>(X2+y2+2y-15)+g(2x+2y-10)=0

/25 1 /13 2 2 _ = =
C,C, = TJFZ: > X+ ys+2y-15=0&x+y=5

y
= y2-ay+5=0<
2

B

C1C2_ _@ .. — 2 —
> _ClM_Z\E(' ry=ry) & 2xc-12x+2a=0

Xl
2 -
5 x2-6x +10 =0 </

1
52 —5-1 -3 -5 X3+ %3 +y 3 +y,3 = (% + %,)3
> ' 2 = - 3%%, (Xg + X5) + (Y +Y5)3
= 3y,Y, (Y1 +Y5)
=(4)3-3.5(4) + 63-3.10(6)

AM—\/E—\/E =64-60+216-180=220-180 =40
B 8 |8

Sol.11y =x+ 10

M

-3 -5 . 2 y=x-6 y R
Centre T/T radius = 8 N 10+ 6 //+x
=2h="1 o
3 2 5 2 19 (0,0)B 8 n, 1o
R
X+=| + y+—j == 16 h
( 4) ( 4 8 =\/§=8\E \h s
16x2 + 16y2 4+ 24x + 4y + 9 + 25 = 38 o Z <
= 16x2 + 16y2 + 24x + 4y + 9 + 25 = 38 2h =82
= 4x2+4y2+6x+10y-1=0 h=4ay3
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1L distance equal to h = 4 /5 from (43, k) SOl-13A,B,CeR
V2 V2 (i) (sinA, cos B) lineson x2 + y2 =1

142 -k +10] B B = sinA+cos?2B=1 =>A=8B
45——12 12 = 8=]442 - k+10| (i) tan C & cot C are defined.
{geometrically k < 10} —~ C+0&C = g

8=4,5 -k+10
2 y = (tan C - sin A)2 + (cotC - cos B)Z2
k=10-8+4.,2 = tan?C + cot?C + sin?A + cos’B
k=2+403 - 2[tanC sinA + cotC cos B]
h+k=2+8\/5 — tan2C+
tan® C
h+k=2+8,>2 )
+ 1 - 2 [tanC sinA + cot C cos A]
=a+b/2 a=2,b=38
a+b=10 For min. value of y tan2 C + is 2.
or min. value of y tan< C tan2 C is
Sol.12 area ABCD = 900,/2 sg. units , 1
ON =ND=NA = a (let) tan“C+ - 7c =
area AOAD = a?
_ _ 2
O =0A=.2a (tanc— L j =0
oP =\J2a-a tanc
= 1) = ; =tanC=1 cotC=1
=a(y2- 1) = radius y=2+1-2[sinA+cosB]_
=3-2/2 =3+(-2)2
=a+b,; =a=3b=-2
a3+b3=33+(-2)3=27-8=19
Sol.14 Let G(h, k)
(cose smeJ
= \/E ! 2
Y
J2a - ’
OM = ON - 2r 5
—a-2a(3 -1)=a(3-242) (©,/25in0) 1
area AOBC = (OH)? = a2 (3 - 2,2 )?
49000
a2-a2(3- 2,2)=900,2 9) \ A(+2 cos 0,0) X
= a2 [1-(3-2,2)%1=900,2 Mpy = tan (90 - 6)
Line PM
90042 .
= a?= coso sin@
(1+3-2v2)1-3+242) a G o_, 1
90042 sin(0) cos(0) 3v2
T T 22(V2-12(42 - 1) 1
PM = 7=

225 15 V2
T T N2-yr TAT(2-y .
—a(yz2 -1)=15=r PG=1302
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by compaison
coso sin® Y P

32 V2 c-a® _ -2a°
7 -18

sin® coso
h = 3\/5 + \/E &k ==

sine+3cos6=3,2h &
= sin6+cos6=3,/2k
& 8cos6=3,2(3h-k)

= 9c - 9a? = 7a2

= 9c = 16a2
S; &S, touches at (8, 8)
(8, 8) satisfy S,
128-32a+c=0
. . = c=32a-128 . 9(32a-128) =a?
squaring &adding , —~a2-18a+72=0 »a?-18a+72=0
= 64 = 9.2 [(h - 3k)* + (3h - k)“] = (a-6)(a-12)=0a=6,125, &S,

32 internally touches T a=6&c=64

= (3x-y)2+ (x-3y)= 5 . circlex?2+y2-12x-12y+64 =0

Sol.17 x2 + y2 = a2

Sol.15BD =r, x-axis is a diameter
AC=r, Y
rp,-r,=10
= (ry-r,)? -2r;r,=100
= 2r1r2 =400-100 [/ = 10/ .o\ 00000000 T - p
nry _ 300 =75 sq. units / ASNY//35° A
2 4 |
4 (-K, 0) (e} K (K, 0)
In AOAB \
) r .
n Y .o e
(zj " (zj -
ri? +ry? =400 In AOPA
2 1,2 L2
Sol.16 OC, = 42 cos 0 = cos 459 = %
C, = (4, 4)
= 2 2 _ - = a
Slyx +y--8x-8y=0 :ﬁak=a2 :>k=$
p k can be (+) or (-)
S1 (8, 8) a
=4+ =
C, k=+77
c, ~(a,a) 3
2 2 + T =
(4, 4) X2 +y2£2; 5 x=0
2 42 _
x?+y*+ta,2x=0 o
0 X
Sol.18r, = 4,r, = 10 AM
= 2(rp +12) o, 0, 0,

LetS, =x?+y?-2ax-2ay+c=0....(i)
{ 7x2-18xy + 7y2=0

37 2 2 4MAe/ 4 10

r;=14
2 _\2 In AO;MP
i s X YT XY 2 -

angle bisector is -5 T g OoO;M=6 2

= x=%y PM = J142 62 = 160 = 4410

centres lieoinx =y
pair of tangent on S, from O PQ = 2PM =@=m_\/ﬁ
SS, = T2 1 P

c(x? +y2-2ax-2ay +c) = (-ax - ay + c)?
= (c-a%?)-2a’xy +(c-a?)y=0

>m+n+p=8+10+1=19
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