.
Since. 2x — dy+ 4 —=Dand 3x — 4y - _: —fare tyo paralkc!
langents.
Tius disiar-e between them s diameter of circle
.
2 15 3
= dianelet — — : _7
R R e B
3% r 4 ' -
. 3
OF radils = —
|

Faor the equation of cirele PO
paint af chords be (A &)
~Equation ol chord bisecred at the point k& =7

BEoa kY —2fi=xh+ vk - (x+hy which passes through

(0.0}
T T
0 FELY
£ .-f
{ e .
In. B Dr\- "': 'I'-!I Ut 1
o TR ;
[ - £
\Mﬁ- . . :,_/
SRt HkS=Th= his rcq.uired equation of locus
ar x° + - x=01ocus ni'mid point of chords.

Here, o find area af quadrilateral ABCC

- Ares of quadrilaters] ABCC =Zarea of A AAnl
=2-j—?{(1ﬂj{ﬂﬁj

= 2.4 = § square units

Equation of straight inéypassing threrugh intgrscetion of
twi eireles C) @ndi@y 18 (5y —5;) =0

-

= 'Px -2p-12=0
3

or Mx—53p I8=U

TR v A SIS
TeRif e (4 &1, where B s mid point of  and AL

Bul 4% is the chord of cirele x® +dx + (v - 3)° =0

ks, & must satisfy above cquanion

: r ) :
e, - 4”-+{l{ﬁ +3) —3} =0
52 12 |

— 2% =0 Let the mid

10.

11,

or R 4+ 5" +an—bf Y=
o lpous of AMis tee circls
P _vl Rr—GprY=0

Area of A formed by the rangents trom the point {2 k) o

the citghe £ 1+ v = o and thedr chard of contact
m A
;’P_ - 5."_

Thus, area of A formed by tangents from {4, 3) w the
circlex? 1y =% and their chord of contact
LG i
74"
_306+9-9)%
25
=§-‘£ Y 13; sguare unils
Cp:x? )7 =16
€@ Py kY =23
Comaaiiehods by 5, — S, =10 s
Bhx 4 2 =(h + k7 -9

- 1tz shope P piven
S s ———=—,m
) k4
LIF be the length of perpendicutar on it from the cenlre
- k 2 '
ki . &isp the

(0, M of €y of radius 4, then p=———m—
.-1;!«2 TS

lenigth of the chard is

a - Iz o
P 2

The chord will be of maximem length, il p -0 or

B+ E—9=0ork’ ~%’h—_9

oar h:i%

3

"

e

s

i TN [
Centres are| S and! £1_21
LA 5., L5 5

As. the point of intersection of the courdinate axes with
the lincax 3 +1=0and x —2p+3 =0 ferms the circic;

(x — p=liix 2p+2p=0
represents a cirele i, coefficient ol'x* = coefficicnt of _vz
and coefficient of xv=0

—= h=2 and -23-1-4
= he2 or h= )
2z

4 +4y? —12x +4y+1=0
= a3 p+174=0

(given)



N ;
centre of this circle sy |an:l radius
L2 L,
. T
D “ . A
F3y A Ry
=Wz, 2] / S
- s - |I /f/ | 1
o1 1 sl o, L |
= | +—--— 'l.' \\ | i
T4 4 \ !
3 5 o
_ . __.-"-'E

[ B
1

Acainlety iscircle with centre at ¢ and A8 is given chord
and 4D subrand angle Zn! 3 et the ceatrs and L) he the
mid-poinL of A% and let its covrdinates are (h, £k

1 Ir
Now | ZDCA= 2B 2R T
2 23 3
RE {

Again _; 1_-_T A

Sumfl o siani?
N B
— UAzf_Hsﬁnmf!i:;-'“_z

“Novw, A ACT
ot = Cat — ADT

v 27 9
— -l =
1 16 16
But o T Fl3 e (e B 7y
= (fr--3 ST FE R 2]': _—E
. L&
On generalizing, we gt
. 3\1 ]\2 g
['.:—— +|y+—| ==
o2, )6
—= 163 +163° — 48x + Lay-@G1 -0

12. In an equitateral tiangle the rud s Shingirsle

I . . .
= '« median of the trizdgle

_ M 1 |I a
BIRIEYY. W |'4_-f{ gt _WiaT 4
3 310 4 31 3

T herefore, ared Biligsglate inscribed in this circle.

=2 (radits of clrele)”
T an .
= - =7 — s umits,

43

I} Tauk/ FALSE

1. As cenme of aircle (3, — 1}pwhich liesonx ~3 5= ]

[ 08:ecTivE {ONLY ORE OPTION)

1. The required equaiion of circle 5,0, +5 (0, -0 =0
=7 4w - 6) =k (—0x 111} —0passing through {1, 1}

13.

14.

15,

Equation of any cirele passing throughe (he paint ol
ersecsion af w F yS —2x - Dand -3

(x" - _vl Ay e h(p-x)-C

- 7k :p" R B R
i "fz'l ?L - .\.
s cence fs| 2= = |
-t g
o= ooy

—  Far Aff 1w he the diameter of the reqrited Cieche the
conre mamst be on AR, Thut is
Ypp -k T A=-l
Thetefore, eyuation of Lhe required girele s
Al - 2-Nx-lp=y
= PR TR SERE TN AL
Jt is griven thai ) has centre (Gghly 250 adimes 1.
Similaly, £ has centre (0 3 andyradies 2oend [174
centpe (0, N} and radidi
/ g _H.\
Py e N
l'l}r"'Ir /ﬂ& T ::\l:"h\\
LY AN

'I":"'.i |".\'-'».‘1 .'"r Jﬂr PN Y .'-,
I|--__._I,___-_ 1l___ -_I:._ .-'._.- . . “\.II lﬁ'u -II |I |

kY ., [H
AN ‘x R // x'll
__."- e '33_'_,_,.-'""' //
B C -

Mow particke sturts it matin from (1. Uy and moves |

cacian on first cirele then particle shifts from ¢ 10 .

After that purlicle moves 1 radian o (- und then particl

chilts fronm Cateo € ;. Similarly, particls mae 2 circies.

Now 2 2xhecanse particle cravses the.s-anis for the lirst

time on €, thenp is [2asl positive irfeger.

Theretore, = 7 15 He answer.

A point o Lhe Jine 2y - 1= 4is of the farm £f4 240

Eyuation af the chocd of comfact is T =01v.

x4+ 14 -2 =1

nr (4 N+ hx=2pi=0

‘This line passes through the point of imerssction of
1

4w -1=Dund x —2y=05e, through tre point |

= x - 3y ={1is diameter ofx™ L _v: - =2y

= 412 (%)=0 or A=<

4

. Required equafion of circle is.



X2y 631720
or Tyt 3xa1=0
The required equation of cirele is,

7+ 13k —3}:}+l[ l]_x+%y+ %Jﬂ} e

passing through (1, 1}

=N 1244 24)=0 = ;Lz_i'
petting in (13, we get
a3 1l 1 25
Y F8xr-3y—_y S0y
¥ SIC RV
o dx? 4437 4520 —12p- 20— o5y
or 4% +4y? 1300 — 13y - 25 <)
Let centre of circle be ¢4, &)
$o that, (4% = oR?

and {slope of 0.4) (slope of tangent at 4) = - |
= h:'+{k-ljz={h—2jz+(ku4}2

oF Ar+6k —19=0 (1}
alzo, slope of 04 = g h; and slope of tangent at (2, 4) to
y=x2is4
LALIPINY
fr=2
or 4k -16==h+2
hodk=13 o (2)
solving (1) and (2), we get
.q
k=£ Emdh=—1-6
10 5
i
. Cenire co-ordinates arg L NG R S
5 M

Clearly, £C =9%0° a5 angl®in\semicircle 15 right angled,
now area of A is@naximm when 4C = 8¢
e, Als dghtangled isosceles,

c

m

As, we have to find locus of mid-point of chord and we
krow perpendicular from centre bisects the chord.

LA =457

or ﬂ—c=sin45°=~fx:'=3:
o4 V2
B ek coct
orx® + 37 =2is required equation of | ocus, of mid-point
of chord subtending right anpie atgente)
Let %+ +28x 28 kol Neus ) v ? 4 2 ot

erihngonally,

= 22183 20007 Rgy +am

= ~2eN =2y 0= — k1

or E=§° 1)

Also, x7 + ¥ a2pr + 27y + ¢ =0 passes through (a, b}
a“h bt AP+ 2+ c= wd2)

= o Requircdequation of Iocus of centre is,

miax —2hy+ ol + b 4 k7 20
ar Zax +2by —(u” + 82 + 3% =0
As. i the two circles intersect in twa distinet points
= distance between centres lies between i —r and
|5 +rl.
Le, |r=31=y{4-1)? +{+1 +3.j1 <|r+3
= Jr=3les<lr+3)

reforrs2

o i<rzd
Since,E.r—Ey=5&nd3x-4y=?mdiameiemul'acimie
=> Their point of intersection is cenyre fe, (L -1cenme
and aren, wre =754

or r3=154x—T—
22

= r=7
= Required equation of circte is,
(-8 + (p+D? =72
or x2+_>f2—2x+2_1.-=4?'
Let (A k) be the centra of the requirced circle. Then
-0 ik —07 = Jiro1y? +(k -0}

Wk =it C2n414 20
Bk =i ki k?
-2+ =0
h=172

Ly oy



1G.

11.

Now. (1. 0} and {1, 0} lie inside the circle x* + 32 =9,
Therelore, the required circle can touch the given cirgla
enternatly.

i, ol —n-n
= N L W T
= Eﬁﬁk?nh?
FRS
= 2.0 +k- =3
‘u'ld
M5 3
== |—+ k" =l
Y4 2
4 4
= &7 =2
= k=42

therefore, ¢d} is the answer,
Lot {/ k) be the centre of the circle which touches the
circle x” + y* ~ 6x —6) +14 =0 and y-axis.
Now, x% + p% +2{ 3x~2(=3) y+14 =0, the centre of
this ¢ircie is (3, 3)
and radiug is 437 +3% —14 :,'.1’9+9—i|4

= 18- 14 =+/4 =2

Since, the circle teuches y-axis, the distance from its
centre to y-axis must be equal o its radius, therefore jts

radius is 4. Again the circles meet externally. therefore (13

the distance betwaen twa centres = som of the radii of the
bwi Cirs,

Hence, (A=3)" +(k-3)" = 2 4+ f)?
e B ro-gha i’ +9 -6k =4+ 4 ik
ie. 510k -6k +14=0
Thus, the locus of (k, &) is
7 —10x <6414 =0

Theretore, (d}is the answer.
Centre of the eircle

x? +y3+4x—6_v+955n3a 3oz’ @ =0
i5C (-2, 3) and its radius 19

V-2F +(+3)2 Z95n’ @ - 13e0s’

f R
=44+9-9sin’a —13cos?

={13-13cos’ a —9sina

12.

= "13 i1 -:;ﬂsjm]l—*;'Isin3 i,

o o.x Lo T
=-J13sin" o —9sin” o

P .
= ydsnT e =2sing
Lut{h k)heany point Pand o2 APC = . 2 PAr = T2
That is. triangle 420 iz a riElt trigngle.
A0 2sinm

PO ) ek o3y

Thus, sno -

= N+ + k- 3 =2
= (420 + ik -3)" =4

= P dh kY oGy

- F Y LT

Thys, required equation of the Jacus s

JL’2 1 _'I.-'2 - 4x —ﬁ_}-' +9 =L
P

Centre =C = {0, 0 4nd Hy=2

Again x% + 37 —arle Jy— 24 =10, thenC, =(3, 4
Rz - T

Again €,C, =5=R, - &

Theretgre, ghe) civen circles touch internaily sueh that
they can fave/just one common langents at the paint of
contact

Therefare. (b} is the answur,

(gtven)

angd

Imp."Note : tn solving 2 line and a cirole there
oftengenerate 4 quadralic equation and firther we have to
apply condition of Diseriminant so quesHon canvert from
coordinate to quadratic equation.

from equation of circle it is clear that cirele PASECS
through origin, Let 48 is chord of the circle,
¥y

( Alp.al
Cih 3
]

H

A=(p, ¢)-C s mid-paint and Co-ordinate of s {50}
Then courdinates of & are (— p - 2k — &)
and & lies on the eirgle
Xt yf = pX — gy, Wi have
G20 (- g) = pi pr2h+g(-q)
= Pk dph gt = +2ph—g°
= 25" +247 —6ph 1 47 =0
= 2% —3ph+ pt 4 g? up L1



a4

14.

15.

le.

‘There are given two distinet chords which are bisected at
reaxds then there will be two distinet values of &
satislving (13

Lo discriminant of this guadratic equatinn must be = 4.

= D=q

= {—3p}:—4-2{g3:+g:}}{]
— gj?l _Epﬂ_ng.;ﬂ
= p: —qubﬂ

= p’>8¢° Therefore, (d} is the answer.

{Fiz the point at cantre and P is the point af circomderenee.
Therefure, angle GOR is double the anle 8. So it is
sufficient ta find the angle QUK.

) —-473
OR = 374
again iy gy = -1
thigrafare, £ DOR =2
which implies (hal &£ Qf# =457
Therefore, (¢} is the answer.
2g, g4 12)) fo=0 +o (Formula
intersection}

200 1 &) (k) G
= 2% -k — =0

Mow slope of
slope of

lar Jorthorenal

T F-E,2

3
ol
"|'herefore, (A) is the angwer.

Choosing (hlgas -adig) A —(r U3, 2 = (0,7} and amny
point & on 0 cireleyis (rees A, rein ) 0F (x, ¥} is the
centiold gha B A

¥

T B[O

?/’Tﬁ\\({l
1 ) Jl.a.[:.m_"""

N4

—

Jx=rcosH +r+0
Jy=rsnb 1ar
hl il 2
(3r—-ry" +{3y—r)y =r"

Therefare, locus of F is a circle. 50 {b) 1% the answer.

17.

18.

1a.

2.

21

From fignre it is clewr that
A PRCYand A RSP are similar.
PR PO
By R
= PR = PU-RS
= PR =PGRS
= - (PO RS

a
Therefore, (1) s the answil.

The line 5% — 2 p+ 6 =0meets the y-&ais athe point 0. 3
andt therefore the lanpent has o pass heowigh ke point
(0. 37 and reguired benggh is tetedons,

Do
=X r hz £6, Fayy el

b3y -2

Given thegitale is inscribed in square lorened by the linzs

£ Sy £1240and 17— 14y - 450

= wafiand x =2, y—Sand p=¢

which could be otted as:
ik

B2, . yC

s E r

whers ABCD ¢learly Tonms a sguare.

= Centre of inseribed circle
= paint of intesection of diagonals
=mid point al flf‘ ur 80

i I'K .
- [ E:ﬁJ q |_{4? |
w2 Ik 4

_» Centre of ioscribed circle is{d. 7}

Clearly from the figure the radius of bigger circle

=201 [{,, n? = -3
S -yorr=1
Let the lopws of centre of circle Be (A k) touching

|;'_y~-]}2 +x% =1and x-axis shown as !



(=g L

Clearly from figure,
distance between £ and . is alws ¥2l-|k|.

ie. =0 — (ke ) =1k,

squaring both sides, we ger

R vy = e

- B2k |2k

ar I =2y 12y

where . LJ,’.—Jf yoyzd
o[-y o
x* =2y 2y pEQ

and xzs—E_y+2_1a; i)

= x? =4y when y=0

and x* =D wlen p=0

St pex = drowhen vx00o{(l, 1 e

ﬂ DBIECTIVE (MORE THAN ONE OPTION;

1. Sinece, tangents are drawn from origin. So ter equalional

tangent be 1=

A
”_-______-aﬂ\ Taﬁ;‘:;\
tﬂu] ____,.--""-- |llr I",I-s-T
:-' [
R \ . i
T

= length ol 17» from origin= radivs

A sussecTive QuesTions

1. Eguation of tagentat (1) Dand {4, - 2yare

"/
ATy (= ) -2(p+7}-20=0

ar Fp=3% or p=7

and A -2y—i(x+d)-2(p-23-20=0

or 3x-4u=20

23,

Ih‘—-i{Scx}l{’irj: =6

o
8B 2r

LT

. i, \ ,
Line, ¥=--"2{x — 2z }is Langent to circle
£

{'x—r}: +|f;-—r]'"'! =p?
Jo =3r and ar =g
r=2
Alter :

1
—tx =13} 2r =18
3

— —
= v X[ +

=0 - {} 0
tang =177 2
r C
A - -
tan (90% pf = S5 ¢
F ul
- e
Lr-:—L-x{lt—Er'rzﬂ 2x
E -r
I .

X = g " {'[}
Erom Egst{i} and (i), we get

r=2,

]
— ==
\.IIH]" +1
— T G S, S = +1)
[.r 51l
= bl :_r A
| 24
.l'3 —J".!:

S Lguation of tanrenrs are, =

v |

Sopeint O is (e, T
- A2 BO.7CO6,7), Di4, - 23
Hence, arga of guadrilateral A BCD

‘1 2!
17
—21|1ﬁ ?|
4
12

=£l."[f_?1- T-3248)-(2+1i2+ 8-



—11-140 = 75 sq. units.

I | =

Let the cquation of the required circle he

;rg+_',,-'2 +2px+2fp—c=0 A1)
Tt passes through (—4, 3). Therctore,
25 -Br+6F +o=D w2

since, citcle (1) touches the lhne x+y—2= 0 and
¥ — 3 —2 =1 Therelgre,

iy _! .
:s—£—2!= b A SO PN 3
W42 2
_ —g—f—l‘ I—E—f'—z‘
How, : = —
oW ‘ E | II 1."5
= —g—f —l=ti{—g+ -1
= —g—f-2=—g+f 2
ar —g—f-2=g-—f+2
= F=0 o g—-2
Case I'; When f =0
fram (373, we pet
|~3—2‘_ (7 _ .
= e
Powd
= (x +2) =2(a" —¢)
= gt —dg—4-2¢=A .-
putting # =0in {2). we gl
25-Bp+c=0 i)
Eliminating c between (4] and (3), we et
gt ~20g +46=0

L p=1023J6 and  caasr2dyG
Substituting the valucs of g, fland ¢ i (1), we gel
w3 (2 (10 = 366)) x + (5FF 2446) = 0

as the equation of theweguired Circle.
Case IT ; When@e —2
Mrom (3}, we, et

= W=2(4+ /% -0)
= Fio2c+8=0 .{6)
putlting'e 5 —2in (21, we get

e=—0f - 41

Substituting ‘<’ in {6}, we get
FEH12F +90=0
This equation gives imaginary valus of £,
Thes, there is na eirele in this case.
Henee, the required cquation of the circles are,

5% - 7 2010 +396)x + (55 2446) =0

Circle isx® + f =y?

Lquation of chord whose mid-point is given iz,

5 =7
— 2+ - plox oy ~*
{as il passes through (£, K1}
) + k1 —-x,?' [ _Lf

slecus o (x. 1) is,

27 b =l + ki

Alter :
let Af be the mid-poifit of chard A5,
—= iy LT
= islopeat CAN(slope ol A7 =—1
= L Y-y ——1
x hi—x
= by y ==k x°

or s 3 = fe 1 dp s regitred osus
et %, ¥ ) and (x3, yz ) be the co-ordinates of poinws A4
and B respectively.
- - ]
It is given that x,. x5 are rovls of x? 12— b= =1
Yi, - b (13

alse. y and ¥, are roots of 3 +2py—g” =0

= X +%; =-2a and

= Hry=—2ip and ¥ =- gg A2
. The cquation of girclz with 48 as dizmuter is,
PEFRITEFISENSEN DIV Ll

= P A S R S R

Flrues + ) ¥k

=0

— x3+y"" -|-1ax+2py—q_f:2+g2}=ﬂ
Singe. Sx+12y—10=0 and 5x—12y-43=0 are both
perpendicular tangents to the circle, &,
S4B [urmus a squarc
Lexthe centre coordimates b (&, & bwhere, (30 =6.{04 =6
and GB =642

Sh 1126210

13

= 3




LT

— 3h+l12F —10=+39 and Sk-12k -39 on
salving above equations. The co-ordinates which lic inl
quadrant are (5, 2)

- Centre for C, (5. 2)

Sx—12y=10
Ta obtain eyuation of circle concentric with £ and
making an intcreept of length 8 on 3¢+ 12w= 1 and
Zx—12p =40
— reguired cquation of circle 05 has ventre (5,2) and
radiis 3
= (x — 53 4 {3 =2)° =57
Let the vquation of L, be xcoso + yaifo = p.
Then any line perpendicular to £; is,

XN KON = D
whete pa isa vatiable.
Then L, meets x-axis al P (psece ) qademals al
O pyeosee Z).
similarly i meel c-axis al & (mcobec @.9) and p-axiy
ar S0l — p.oseea '
Mo rguation uf P5 is

LR XN

IR fra 520 O

— *A =ong L -]
M
Similasky syuation of (R is,
X . ¥
peCOSEC {1 pLesec O
= T i _comen s
Pr B

Logus of point of intersection of PS5 and OR can be
obtained by eliminating the variable P from (1) and (2)
. fx roox
e, l— - gL | - 4+ — - CNSECd

) ¥ M

= fx—F seco)x 4-_11! = F. voosec

= x7 by - paseco — g peoseedd =0

which i3 a vireke through erigin.

Let, Pk k) be the foot of perpendicular drawn from
otigin (0, 0 an the chord AR of the given cirele such that
the chord .45 subtends a right sngle al the origin.

The equation of chord A8 15,

w4yl —fox s 2y -0 T

/
Perk)

= Py — B K

The combined egifatiin of (34 and (38 is homogenecus
equationg@f Becand devree nhlained by the help of the
given cifcle andythe chord 48 and is givier by,
D" A heaky ] [k
i -é-_y"-;-[ng.l-Z_,T}'_b! __lt I '}\ ] (s il

l..FT +|if.‘_.l .t..lr.‘j-i'.':{?__.

.

=1l

Linas (24 and €34 siven by the above eyuation aie at right
anple. Theretore,

coefficient of x° — coefficient of =0
n R

= !]+ «ﬂih_n* ""_'il': y.a ¥

S S Y N S

+ |E+ -__%'ij =+ —Tﬁ:‘k-'a—_'—f' =0
1 R R kY

= 2P w k2 gk o=l
at ht ke +gh+j.~’r+f_-{l

- Required eguation of fpcus 15,
x* +_'.-2 tge+ fi+ =0
2
Y U T
LclL the pmnls| T (i=1,20 4
A

mn,o
lie on the circle s + y~ 4 2ge+ 2 /i1 e =0

7, 1 2 1T
Then, m) + — +igm, + f e=0;i-45 34

e HI;

4

R . .
= mt +2em +om’ +23fm, +1=00-1,23.4
= 1, . ey and my are the roots of the 2guation

m 4 2gm® +om” +2fm+1=0

I
= HI BB Py =I=1



[ =Sy B )

I e

The paramatric form of £IP s,
=ty

eos 4355 oin 45°

Since, OF =4.42

So. the coordinates of 2 are yiven by
R A
cos 453°%  qin 330

5o, -+ -4

Let. (A k) be the centre of circle and = be its radius,

Mew, OF 1 0P

k+4

= (Fr=--]
frt+4
» F+d=--f-4
= hekb--%
Alza. CP = {h+ 237 4 (i 1 4)°
= (=4} 4 (h +4)7 = 7
I A 4400, we bave
: 2
AC2 23" {ﬂf_ﬂ
~2 )
— r=18+32
= r=542
also, CF = ¢
- la—r
= %
— i — =t 10

From (1Y and idl, we et

(=0, B or (b= k =—9),

Thus, ihe'eguatien of the circles are
L1 91 — (=13 = (5 v2)?

and x D% =(p+y)? =521
or eyt L18x -2v+32=0
and 4y Zx+18y+32=0

Clearty, (—10, 2} lies imerior of
e 18 —2y+32=0

Hence, the required equation of circle is,

4y 18 ~2p 4320

Y

m(7)

L Ad)

14,

11

We have,

lak | 2y

slape of the common tangent = .-

stape ol'C 0, - 1

. . : 4
L makes an angle @ with axis. then cosd = -~ and
3
sinB = 3-.
5
S0, the equationof ', €, in parametric form is
=1 y-2
= (1)

1/5 375

Simce. Cand C; are points on {13 at a distance of § units
prosm 4.
30. theCoordinates of | and (7~ #re given by

x-T 1v-2

415 375
and  p=7235
Thus. the co-ordinates ol C) and €7, are (5, 5)und (=3, - I}
respectively,

1
+
]

= r=1x4

Hence. the equations of the two circles are

(x5 +0y-3)" -5
and fx 1 332—[}- 1% -5t
Suppose the circles have centres at £, 0y and O with
radivs £, B, and R, respectively, Let the circles touch
at 4. 8 and ¢, Let the: commen tangents ar 4. £ and ¢
tneet at (2. We have (4 =08 = (i = 4¢ givend MNow (e
cirele with centre at ¢ and passing through 4 Bund C is
the incircle ol the triangle €. €, €'\, {bocauss (24 1

Therclore, the inradius of AC. €, €, is 4.
A
&+
= LS=R v B+ Ry 2R LR, 4R,
= Lr=2{R +R, + £y}
= F=R) - i+ R

angd A=g{r-at{s—Ex—c}
=08 + Ry + AU B {R IR}
4=.._.'{R_|R3 Ry (& + R, +RJ
B+ R+ 8

= but
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13.

A By Ry (R Ry + Ry
(R + Ry + B
R, Ry Ry
R+ R, +R,

— I

= 14

The priven citcle iy

ey -a)= pi2y-m=0
or xix—ud+ ¥{r—FHI2)=0
G x* =1 ax L f2=0 AL

Letone efthe chord thraugh g, B4 2 be Binecled at { f,140).

Then the cquation of the chord having (/. O as mid potnr

12

T:Sl
é b s
= x40 _V—E{J: t I.I,l——i{yﬂ'.lj— b=t —ah =0
; Y .
-, P P U NP S RS o3
_1 1
-
Mow, (23 wall pass through (e, 27251
h-aiMa-2.0 T pop
4 2 2
) 1
= P S ML o (3)
2 2 3

According to the gmiven conditiom, {3) muost have two
distinel real roeas. This is pessible if the diweriminant of
{33 is greater than 3, That is, il

N RS
E”2_4|i_+b =}
4 12 %

R
s — 0}
4 2
T gl
= a® =2h

The equation ol the circle an the laefioimng, the points
A3 Tyrand 876, 3y as diameler is
(x-Fix 6hagy -TEr -5 -0 LA
and the equasion nl 1he [ine jdiologthe points.4 {3, T)and
BB, 5)is
- G5 )
fem = — [T
? J2h
= 2w G —27 =0 B

Mony the cqaation of family of ciecles pessing treuph e

“peint af intescetion of (1) and {2} is

S4aP -0
= fr 3-8 (=TT R2r+ 32T -0
= % _ - 3x I-IE+}J2—5_};- T

dOAR Dx + 3= 2T
= 8 =x"+ _-,-3 X =P+ y(Ge - 10}
FOE2-2T0=0 .0

14.

Apain the circleswhich cuts the members of [amiky of
cireles is

So=x" -V —dx—6p-3 -0 ey
and the equation of commaon ehard to circlas & and &, s
5 — &, —1
= x@x M w3 12} +(35- 2703
- —By-3 -0
= B R R R SR I
F{33-2Th e 10
— Sy =3y + 3Gy +a0-2TA =0
= {—Sr—6y+58)4 5 (2x +3p-2T1=10

which represents equations of two straight Tines passing
througit the fixed point whose coordinates are nbtained
by solving the two equations

Sr1Gy—5G=0end v -+3p-27=1

Solving forx and y, we gel &2 and =d’ ¢ 3

Twor cireles touch exch othergxernglly it € =9 1 xy
and ingernally iF0, £ = - a2
arnd x5 D -y =1 (iver)
= C Y ant o =1
and & + 12 Wy _ By =36 fgiven)
= €, (24 and. k==
The distine betwoen the contras is

ik -4 6. 5
= Gy =n-x

There tore, the cirches touch cach other cxtarnally and at
the point of chie s the sxfor dividea-he [ine Jeining the
two centras intemally i1 the ratic of ther radin 114,

. I dxd 14
Theretare, X = 9 - =

l-4 5
Ny _lifl—:h'.l_ﬁ
Toa+d s

Again to determing the equations of comman tangents
touching thie circles i disunet points, we know that the
tangents pass through a point which divides the line
Joining the 1w contres externally in the ratio of sheir radil
fa 14

l=G-4=2 -2 12

Henee, 2 - — ==
ence Xa 1T 573
4—d%1
and y_1=lxi—ﬂ
I -4

Mow, let m be the slope of the tanceat. This lise poasing
through (2 ¢ 3. 0y is
= v—{l=m{x—-2/3}

S
= y-mx-=—m=I)

3
but for any tangent, @ =r 13 satisfied.

—1 k)
Therefore, —IM:I [Cy =il Dand / =17

J1+m?
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15.

Circfe
= beImqZinge e sl VA 1"5-”]
o} P - |k 2 I‘\ 2
= [ - L m= I~ m _ _
3 IV 0403 (1-4Ta) (1 -2
= |+I'-J'j|:2 ?{r.‘:-i-l me . 2 2
=87 - 242 0
i~ R . [ 5 fim
> T =l = 2 [T+ 420 -1+ v2a)] =%’ —2472 are
! a
I ] * i
- mf/fm _5J=n, = 32 —;E+2{~fi’.ﬂ}‘]=&:'—2u’2m
Lo 3 : . O
24 o fa+ 5 e by 224 + 2071
K m=ﬂ'm=q;r' = 87 — 62 o0 +1 4285 -0
tlence, the equations of the two tangents are But this quadratic equationiwill hase nwe distinet rosts if
v 2l
y=0 and _1,:E[I_E] (6-/20)° 28 Hs28" 10
7 3 = T2t =320+ 2710
— ¥=0 and Ty--24r+16=0 = T2 e=d? —6da” - 0
207 +2)7 - il e v2arx - (1-42a) y=0 = Sa- -320
2o jiin2a (1—y2a] = a* —4>0
= XA - — x| — = [ y={} s
2 l 2 = @ x4 = ge-2ax?

Since, p+x—0 biscets two chords of this circle,
mid-points of the churds must be of the form (e, - ),

Eyuation of the chord having (@, % \as mid-points is

i+:"2u_}

fx+oa}

= Xy uf{—u}—[

14

K sy (L4420 (1-42a), 7
e i Ny —[—ﬂ- Jcc —[—2 J{—u}

= dko — 4 — 11 +ﬂ.-"£a}r -l +~.."Ea}cl;
—(l-—-ﬁu}y-l- (1—+ 22}
=do? +do® —(1+ 22} 20+ (I- 20} Za
=+ dax —dey—(1++2a}x — (1~ v2a) »
=872 -{1+-\|'r?_,a}u +(1—1.'r2-a}0c
But this chard wiil pass thirough the point

[1+Jza 1-+2a’

*

2 2

h[i_—@}:y_u;,

16.

Therefore. g =(- =, - (2, =).

Let thegadius of the circle be r. ''ake x-2xis along AC and
thie G(0, ) as centre of the citcle, Therefore, coordinate
of 4 and Care (- r, Y and (7, N) respectively

Mow, LBAC =P, £ BOC =2

Therefore, coordinates of B are (r cos 2, 7 sin 2 L
And slape ol 4D is tan {fi — ).

Let {x. v} be the coordinates of the point 5. Equation of
As

¥i
[ Coszp, rein2p)
Fln
£
i
A"_rln:l Fflﬂiﬂ

yetan B} (x +r} L1

{7 slope = tan (i - ¢t ) and point is {— r, 0))

Now, Lquation of AC is

_rsnZp-0
reos2p-r

_r-2sinfeosp
F—2sin? i}

_ 25in ﬂmﬁﬁ{x—r]
~2sin I p

= Y=—cotpB{x—-r) e

To obtain the coordinate of D, solve (i) and {3}
simultaneously

(x~r)

r)

= ¥



= tanif-alix+rr=—-catPix-#)

= xtmP-a)+rtan{d wh= xcotfircotf

= xftan{P—wd+col B] =7 ool f —tan (f—a]]

- [sin (B~ q_}l_ . 4_:05_15} =r[cm:ﬁ B mn(ﬁ—u_}:|
wos{h o) sinp sinf  cos(f-a)

| sn (B—ouysin B +cos (5 —ocjeos B
cosif -oc)sinf
=r[:os Peos (o) -snfism{f-o)
i sin foos (P —u)

=  x[cos{f --aj-:a;sﬁwiu[]}—ajsinﬁ]
~t[cos(p-o)icosp sinfisin (- a}f
=  xsfeos(Pp a Pil=rlcos{f o1 B

= Foos fﬁﬂ_-cx_ j

=
COS i
Putting this value in {2), we get
- g
},=_cm£!rms{2ﬁ—-u}_r£
| casa }
- y__msﬂ-rrusizﬂ—a}—cosa
sinf} £S5 1 .
2:‘;1'n2[j_{JL -u:::ﬁincx—EB-rce;-‘
roos b . a
= ¥=-— = = :
sin SOS O 1
J
= o ra::crs [}|2uin[d-sin{x —B)
s (e e]

=—2reospsin fo —[)Soos e
Therefore, coordinales of £ are
A

reos (Z—w}  2reos{isn (@ —[3)
’ EOS it J

COo3ix

Thus, coorginates of £ are
f

PO 2R -y rensm . 08 Bsin o - Ii]]
\ 2eoso Cos .

x

B —ir +on i =

2ecos Boura [E0s o —a
y J 2 )

= r 1

05 i
. Tos Frain (3 — )
oOs o
r_ms[i-c{xs([ﬁ—u}‘ r'ms.ﬁ sin (-l

[V 95

COS oL
Smee, JE -4, we got
b) - -1
1, [cnspcus B-e) [, 2fcosBinB-v)
G L Cos ]

d

-

Ir:lﬂs3 ﬂcusz & I:c}+¢::|:rsj ot

-

COE™ (L

: tcosPeos (B wleos o 1 cost Pain® (B

17.

= [cos® B fcos? —cvesint {5 wod cos’ o
5 I

+ oo s cevos [V — ol

!
—— feos® Bvcos” o - Tons cocos foos i - o)

T
- d?eos’ o

cos” P roost o + 2oosd cos feos (B

Therefore, area af the cirele
2
=mr

of ™ OO L

cos b lcos” o t 2cosa codf cobdl - o)
The given circle is,
ax? + 2y + Ml =1 ey
Let the point P not Tvingfom {1y Besix, ) ) det B be the
imclination of line through & which intersects the wive
curve at £ and B. Then equatien of line through 7 is,

= =_].?—yt —
cosl | sind
= F=x +AEse, =), +rsind

for point @, and B, above poinl must lieon (1)
= adx +reosd )’ +2h (x| ~reosBRi)y 5 sinlh
~h(y = T TR
== [acnszﬂ+2}:sin9cosﬂ +b:¢in:E}}r:
+ 20w eos B Jog o sindl s M eps (0 e s
+(m’,? + 2+ A - - 0
Il is quadratic in #, giving two values of ras S0 and '8
a.'c."z + 2y + f'.r_-,-'i? -1

SOoPGPR = - -
aeos B+ 2hsin8eos 0 + fsin -0

Here, axi + 2Ry + by =10, a5 (. F, Voo le
on 1) '
Also, acos” 0 +2hsinBoosd + bsin~ b

=g +2hsinticosh - (B aisint O

=g +5nd (2heost +{b— w)sind)

=g +5inf- 1,;'4:'5:2 - h —{z]-2 -ieossind - sinloosd)

where, tan & — b
b

=a b +h—ay’ sinbsin(e
whicle will be independent of 8, i1
A" +ih-ay =0

=% =0 and bH-a
.. Bquation {1} reduces to
1 |
x? Py =—
]

whivh 15 & circle.
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18. Equ&ﬁnns. of iy cirele O with centre at (f}, 2 )3y given by

0 rip—+t =47

z

ar x _};_2.\&};+2:r2 ...“'}

where r >0

Let (. 1), (x2, 3z b ¥y, ¥ ) be three distinet rational
points on (17, Since a straight line paralle] to x-3x1s neets
a circle in at most two points, aither yy, ¥ 01 1. )5
Putting these in {1), we get

x4y —2a2 =t -2 (2}
x§ + Lzz -2 wﬁ N . )
£} + v ~242 v =rt -2 SRLY
Subitracting (2 from (37, we oblain
m -2 g =0
where ) ZI% - yf —x.z - y,z.
43';1 =¥k
Subtracting {27 from {4), we obtain
2l —“-'E*S"z =0

where oy =x3 + J-';z —x12 —hl‘ ga—¥— ¥

Now, By . Py .t g2are rational numbers. Alse either
g =00rg, 20 If gy =0 then~2 =g /4 and if g, 20,
then 2 = o f gy In any cang 2 is a rational number
This is a contradiction.

19. Let the point P be (2rcos @, 2r sin )
We have Gd =, OF =2r
As A (347" is a ripght angled triangle,

e

e =1/2=f=n/3
.. Coordinatesef dare [reos (6 —n/ 3y, rsinl -/ 3)}
and thatof Zae{-cos (0 +n/3), rain B+ %/ 3]
If pogis, the centroid of A P48,

then p:%[rms{ﬂ—nﬁh.rms 0+ 3+ 2 eos8]
=2 [r {008 (6 -/ )+ cox (8 +- 5/ 3} + 2rcos 0]
| p-Tig+" 0=l T
2 zeos —3 3 s 3
3 2 2

+2rcosﬂ]

20.

=; [* {2cos B eos v/ 3+ 2 cos €]

—-l{r-cusEl +2rcosBl=rcosd

3
]
and q:l[rﬁin a-T -|-rsin[ﬂ+n-+2rs'|nﬂq
) 3 :'l','
=;—[r{ﬁi1‘l[9—;J+sin{ﬂ+§J}+2rsEnB]
| [ &J—E+E+1I
=2 |r| 25in —3 2
3 2
s
oe "2 . "
bos 2 2 |+ 2rsin B

—; [r42sinf cos 1/ 3} +2r8in €]
:%[r-{sin B +2rsinb]=rsind

Mow, [ gy gf={rcosB, #sinB} lizs on oy =
whiieh ts called 5.

YA -

From figure i1 is clear that frizngle (LY is a right iriangle
with ripht angle at L.
Absu =1 and Ay =12

™

sin (£ L§O) = ]E = £ LSO =30°

Since 84, =54,, A 54, 4> is an equilateral triangle.

The circle with centre m < i3 a ciscle inseribed in the
A 8A, A, Therefore, centre O s centroid of A 54,45,
This, ¢ divides 83 in the ratio 2 @ 1. Therefore,
coordinates of ¢ are (-4/30) and its radius
—C A =173
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ooits equationis{x+4f3]"‘ 4 }-‘3 :[HB}I: w1y
The ather cirele touches the equilaterad triangle 558, 8,
externally. 1ts radius # is given by » — ——, where
F-a

B 8, =a BuA= l () {(SN)==

3
and s—a:za—a=a.’2
Thus, =3

= Coordinates of (5 are (4, ()
. equation of ¢ircle with centre arC, i

(x— 4} + - =37 e
Equations of common tangems 1o circle (1) and circle C‘
are

S =t (x+1)  [fad Tl
3
Fquation of common tangents Lo cirele (2) and circle £

arg

r=1 and y—i%{x 3] |7, and 75}
A3

Two largents common to (1) and (2} are 7| and 15 at O

To find the remaining two transverse tangents to (1) and

{2). we find a point | which divides the joint of ) £ in

the ratio g 17 =1/3:3<1:9

Therefore, coordinates of L are (-4 /5, 0}

Pguation of any line through 1 s v=m{x + 4/ 3). [t will

touch iy if
|m[_4 4-41—0
L3 3 1
S+ 3
‘ m| 1 | 3
- - =_—»-,.|]+-m
15] 3
- L G4nt =251+ mf
= 39m® =25
= Hi=4 :’_
w3

Equating nfany @angent to circle Pt =rt s
xoeoal + pEnd —=r .
Suppose 1) is tangent to 41 +25y° = 100
. 5 5
L
or ——a—dat(x,
2: F 0
Then (1] and oxL 4 2N }J-’. =] are tdentical
25
M
x f25 g4 |
cosfd  sinB ¢

22,

25cna 8 45in B
= X = M T
r a

The line (1) meet the coordinates axes in

A {rsect, U)and B, reosec0). Let (4, &) Be mid point
of A8

Then h-.E;"? and k:””;’?‘”‘?
Therzfore, 2= and 2k = Lr
cos O sin 8
25 4
- & and =§
2 yz

As(x, » jlies onthe e]hpse pr +—

Y
we gel —(@! l[i]—-l

250 a4\ g2
25
= —T+—2=1
sk
or 2567 + ak’ il £’

‘I'herefare, required locus s ax? 425" = 457 3

2’ + },2 —Jaay 1} fEiven)
= Hed —Zap— v+ =0
— 2l — y) - ylx - ¥=0
= {20 - ¥ — ¥)=0
—  »=2x, y=x arc the equations of straigzil lines

passing through origin.
Mow, let the angle between the lines be 28 and the Fine
¥ =x makes angle of 457 with x-axis

Therefore wan (43% + 20) =2 (slope of the line v - 2x)
Wi yuZx
f{: }I':x
ff:]
G .
o - ¥
tan 43" —tan 28
= —=2
l—tan 45° = tan 2@
A +tan2d
- I+anad
1-tan 28
. (i+1tan28)— {l—lmzﬂj -1 _1
T Q+tan20)+¢ ten28) (2+1) 3
- 2an 28 1 = tan2ﬂ=-]-
2 3 3
= _._213111:1:____1 = (2mand)3=l-wn’ g
l-tan* 0 3
= tan* B +61an - | =0
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23.

(= 34410) (3 ++10)

330 @ ++10)
{10 -9
Let the given citcles ) and C, have centres Oy and O
and radii 7 and # respectively.
let the vabahle circle © touching C) intemally, ¢
externally have a radius + and contre au O

Now, {h=r+rn and OO =4 -rF
— ) — €Kl =K 17
which is greater than 00, as {28 £,
{7705 lies inside ) )
= tocus of (7 s an ellipge with fociiey) and (,.

Alternate sokudive :

Let equations ofy(, \bevs” + y =g and of € be
0 —ad® + (e o ;-22

Lot cetnie CObeNd &) and radius », then by the piven
concifian

‘l.||:{h_a.::|2 +(& _ E}j: =r+m ﬂﬂd\l‘hz _I;r:.'- —5 -

ASSERTION AND REASON

L.

Since the tangents are perpendicular.
50, locws of perpendicular tangents to circle

] MatcH THE CoLUMN

1.

(AY When two circles are intersecting they have u
COMINOT NCermal and commen angent.

(3} Two mutally external circles have a common
normal and commoen tangent.

244
- tﬁne__—ﬁi\.‘ﬁ& Al = ,illl{ﬁ—a]'l-i(k—b}z +~,‘|'.l'z:+.-'c3.—r| Fry
I.'_z Required locus is
—-ht i 2 | B
= ian B — 61+l yix N N R R L B T
_ i I which represents an ellipse whose foci are at (a, &) and
= tan=-13 :erlf.'l 0.0},
= tan@ = 3+410 (o0<B<m/4) 24, The equation of circle having tangent Ze +3y +1=U af
Again in A OCA - .
3 3 3 = (- DV {pH ) f A2 43y 1=0
tanf=—=-.CGd= -— = 37 W ey o .
4 tanl (-3 + 10} <+ 3 p2x(h =10 p3A 2+ (A 2) S0 1
30+ 10 which is orthogonal (o the circlel baving <0 poinl of
T

diaunetar (0, —1yand (-2, 3}

= i+ 4 { - P =0

or x4 42082y -4=0 Cf2)
] _" AR 1
:??; ‘j.l+1{3ﬁ+"}{—]}=l+2 3

= L g Y R |

= L8 = L= 372

- from@fution LY equation of circle.
%42y -1k —-5p+1=0

As dhe circles with radii 3, 4 and 5 touch each other
sirernally and  is the point of intersection of tangents

= P is incenre of AL 505,

Thus distance of point # from the points of contact — [n
radivs {7 of & (.05,
A JEs-ans - {s—e

. F—=
5 3
where 25=T7+85+9
3:12
| _ LAY o 3 !
Hense, 7~ n2-7102-802-9) _ ||5 43 _ &
¥ 12 Yoz

a . ' r ' - .
x° = v =169 s u ditector circle having equation

%+ 338,

{7 When one cirele lies inside of other then, they have 4
common nermal but no commoh tengenl.

(M "I'wo branches of a hyperbola have a commaon nonmal
bt no commen tagent,



