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' Since. 'x- -1)'' 4- Oand h-4y- ｾ＠ -Om-.; two paralld 

' 
Iangen" 
Tim, ｊｾ｟Ｍｩ｡ｴﾷｳ･＠ ｢ｾｴｶＮ･｣ｮ＠ them io diameter nf ctrcle 

' . ! 4-
7

1 

= ､ｩｵｭ｣ｴｾｲＭＭ 2 -
15 

r , 0 • 
,;y ' ＭｾＭ ｾＮｊ＠

' ' 

For the equminn of circle x' ' / -2x ｾ＠ U. Let the tmd 

poinl nr chorrb be (II. k) 

Ｚ｟ｦＭＮｾｵ｡ｴｩｯｮ＠ ol chord hi,ccred at the pmnl i_, .1\ = T 

' ' I•" < k· -2/,=xh+ vk ｉｾＫｉｉｊ＠ \\i1ich P"''"' througll 

(0. 0 J 

/ / 
'/ ,_, 

' ＧＢｯﾷＮｯｲＮｾ＠ -- -< 
'- 11. Ol ' ＭｾＭＭ·. ·. '--._/ ·- _./ 

ｾ＠ h' + k 1 
- ｾｨ＠ ｾ＠ h ;_, required equation nf locus 

' or _,- + _,- ｸＭｏｩｯ｣ｵｳｾｴＧｭｩ､ｰｯｴｮｴｯｦ｣ｨｯｲ､Ｇ＠

S. Here, to flnd area of ｾｵ｡､ｲｩｬ｡ｴ･ｲ｡ｬ＠ . .JBOC 

Ｂｺｾ＠ａｾ＠ li·-------}(1, 1) 

' ' ' ' Area oi 4uaJri;ateral AIJOC =2 area of,:>, .1/JO 

' =2--(,1/J){OB) 

' = 2·4 ｾ＠ 8 'quare uni" 

ｅｱｵｾｴｩｯｮ＠ of W"aight hne pa,;sing t\lmugh interwction of 

twocirde;C1 anJC_, isiS, ＭｓＬｊＭＧｾ＠
'0 

= - x -CJ•-12-'0 
; 

7. (x-2)'-(y-l\2 --1 

let if ,\1 )h. k ), "here B is m1d poi I'! ofA and M. 

"l1 ht+3\ " ＺＺ［ＭﾷＭｾＭ I 
' ' 

Hut AB is the chord ot circle_,' + 4x + (,- J)2 ｾｯ＠

l'hu<. iJ muot 'atisf)- above ｣ｱｵｯｴｩｵｾ＠

re .. h' Ｍ Ｔ ＯｲＫｬ｟ｬ｟ＨｫＫｊＩＭＳｾ
Ｐ

ｾＰ＠
1 2 _2 

•• 

' 

"' 
locus of ,\1 is t:oc c1rde 

2 ' 0 X oV •ｏｘＭｴｩＩＧ＾ｾｾｯ＠

Area of A formed ｨｾ＠ I he 'lllgents tfom the poinl (h k) to 

the cin;kr' 1 _v' ｾ｡Ｇ＠ and litoir ch<>rd of contact 

(h'+k'--n'/ 0 
=a -

TI1us, area of A formed by tangent, from (4. 3) w the 

circlet' 1 y' =9aud their dwrd of cont"c' 

3 (4' +32 -Y) 1 ' 

42 + 3' 

1(16+9-9)' 

25 

3 (64) I 92 . 
-- >quare untl> 

"' ' ' c
1
:x"+y-=l& 

' r,:(r-h)-+(J' 

Comnmn chord; ｢ｾ＠ S1 -S, =0 is 

2hx < ＲＯ［ｹｾ＠ (I,'+ k' ＭｾＩ＠

' ' " ' . _. ,r;; ｳｯｰｾＭＭＭ］ＭＬ＠ g•ven 

' ' If p be the length ofpcrpendwularon it fmm the cenlro 

ｨ Ｒ ｴｫＧＭｾ＠
(0, 0) ofC1 of radius 4. then p= ,- _ Aiso lhe 

length of the chord is 

2,/r' f1 

' ' ' ,•4h .u-

111e <"hmd will be of maximurr1 length, ｩｦﾷｾ＠ -0 or 

h' +k' -9=0nrh' • 
16 

h2 ｾＹ＠

"' 
' 
' k=+t2 , 

,, _ 12\nA '-' -"·l Centre, ore I . ｾﾷｵ＠
\5 s) ( s' s, 

10. Ao. tile point of in!Orsection of 1he cmmiinate axe' witll 

the line Ax V • I ｾ＠ 0 and X- 2 y + 3 =0 l"m" the ('ircic: 

(i.x-y.l)(l ＲｹＫＳＩｾＰ＠

H. 

represents a circle if, coefficient oi x' = coeffici,·nt of,.' 

and ｣＼ｊｾｦｦｩ｣ｬ･ｮｴ＠ ofxy ｾ＠ 0 

ｾ＠ r. ｾ＠ 2 >Lnd -21.-1-U 

). - 2 ). ｾ＠ ' ｾ＠ "' -

' ' ' 4-,- +4r· -)2.Y+4y+I=O (given) 

ｾ＠ ｾＧＫ｟ｶＧＭＳｸＫｹＫｬｬＴｾＰ＠
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c , . - , . ,' 3 I l , ,. 

｣ｾｭＮＭ｣＠ u, tn., me,< " 1 
::; - - - J ""'' '"''' ll' 
｜ｾ＠ 2 

19 l I 
-+---

\14 + •I 

; 

/ 
' ,, 
' \ 

/ 

-'Gain let_\' is tilde With centre ot C onJ A!J i; ｾ［ＧＢＢ＠ chon I 

anj •lD ＮＧｬｬ｢ｴＮｾｮ､＠ <Ulgle 2n.' 3 ot the cen'ce and LJ k ｴｨｾ＠

Lt!Ld-poinl of .'1/J amllel i" coordinate; are (h, h 

I ＱＲＺｲＮ［ｾ＠

"uw LD('A--(LBCA)-- =-
] 2 3 3' 

!\gain 
DE! Ci 

3 ｾＮＧＺＱ＠
ｉｊａ］ｃａＬｩｮ［ｾｩｊ＠ --

"o", in,!, ｾｊｃｊＩ＠

('JJ·' =CA'- AD' 

' 27 ' ｾ＠
0 -=-

; " '" 
'"' CIJ' -th -3.12)'- (k -I i 

ｾ＠ (11--3.".:'1' '" ' I ,. 2) 

011 goneraHsing. we gel 

'3'''1'2 

1_-,_2, ＭｾＱＮ｟ｖＫＲＮｉ＠

" ' _, 

" '" 

llix' + 16y2 - Ｔｓｾ＠ + 16y, 31 -0 

12. In"" equ:taterol mangle the nilli"' qf inc ide 

I ' ; . 
= 'mcuwn o \hC tm.ngle 

; 
ｾＭ

'-

ＭｾｾＬ•Ｍ［［Ｌ＠ -<I' ;-::) __ l Ｑ ＱｾＢＧ＠
-a' ｾ＠ ,,'Jr.2 

= a_ 

3 3\ ｾ＠ 32 :,:3 

1 hcrefnre, ""'" or tile ,quare inscrihed in th" circle. 

- 2 (radicts or circle)' 

IJ TRUE/ FALSE 

I. A>, cent!-.: of circle i,; (J, - I) which lies on x ｾ＠ J y- 0 

ｾ＠ OBJECTIVE {ONLY ONE OPTION) 

I. fhc required e4umion of circle i<, C, + ), (C, - C 1 ) = () 

=> (x' < y' G) - ), ( -6x 1 H) -0 pa,sing :hroug\1 (l, 1 ) 

ｅＴｌｾ＼ｬｴﾫｭ＠ "' Jny ctrdc ｰ､＾ｓｩｬｬｾ＠ thwu:cl, ik 

0111<;r>c"C";iml ｾＱ＠ x" > y' -2<- ll .1nd _,-- _,. ;, 

(_\-' ｟ｹ
Ｐ Ｍ｢ＩｾｩＨＬｬＭ＼ＩＭＰ＠

-_c, x· ｣ＬﾷＧＭＱ＿Ｍｬ｟ｊＬＭＬ［ＬＬｾｵ＠

.1(2•1.-1.'1 
(\;centre" - -.- -

\ " 2 ) 

peinl 01 

-=- For i1l! In he th-o diwndcl' of rhe ruqtiTC'( , : rck '''-' 

'"-'lltr< m"" be on ..J!J_ Til at is 

2+1·.--A ____,. }.=-1 

ｔｨｾｲ､ｯｲ･Ｎ＠ O<jllaliu:l of the rquircJ Clrc le ;, 

,.:: + v'- (2-l)x-1 ｹｾＱＱ＠

x 1} ＭｾＭ ｶＭＭｾ＠

14. Jt is _,; v·en thaT ( '1 11<" centre (0, U) Ｇｾｬ､＠ mdll, I _ 

ｾｩｬｬｬｩｬ｡ｴｬｹＮｃ Ｑ＠ ha; C<ll!re til_ 0) ti:\d Ttldi,o•, C_ "'"I r' l1"' 

｣ｾｮｮＭ･＠ (0. II) ond raJir" k. 

Now pattidc starts tl rnotinn frmn (L o; ,,nd moves 1 

1.lliinn on iir<t circle then P'<Jl'lcle ,] ifts rrc• 11 C 1 tn C ,. 

A tler that pm-lide mc'Ve> I rod ian "" C, ond ih·n p•rticlo 

<hi lb from C, to C 1 «itnilw-ly. rarriclc lll0'·-· '-" , c ire;._,,_ 

No-.. n :C: 2-r: because l'ar!iole cru•,eo; thcx-OA j, 1;" the lirot 

time on ( ·". then n " ｬｾ｡ｓｉ＠ r'lSil L\ c ll!kgcr 

Th<rdi>Tc."-7 is tile''"'"'"' 

!5. ,1\ poinl an I he ｬｩｮｾ＠ 2< "_l -4 is or :he r"I'Jll fIt_ 

FqllaMn of the chord of com:tet is T ｾ＠ 0 ' 

lix:+l4-2h)y=l 

(4_v ｬＩＫｨＨｸＭＺｶ｟ｬｾｏ＠

'lhLS line ｰ｡ｳｳｾＭ［＠ throt;gh the point nf lnlc'J5<Uic111 oi 

4,. ＭｬｾｏＢｮ､＾ＺＭＲｲＭｏｲＮ･ＮｴｨｲｯｵｧｴＮｴｨｾ｝Ｇ＼ｭＬｴ＠
1 

i_ 
·. 2 4' 

o-;> '-1 3y=0 i> d1ameter of-.:' ｾ＠ _v' ＭｉｮＭＭｾ｟｜＠ --1) 

: Required equmi"n of circle;,_ 
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ｸ Ｒ ＫＮｶＧＭＶＭＳｲＫＷｾＰ＠

ｸ Ｐ Ｋｹ Ｒ ＭＳｸＫｬｾｏ＠

2. The J"C4uired equation o1 cJrele is, 

(>·' + .v' +l3x -3y)+lc( 1 Lr Ｋｾ＠ y+ 
2
: }·n 

pru;sing through (I, l) 

""' 12+/..(24)=[)""' 

plltling in (I), we get 
, , II I 25 "- + y +ll:r-Jy---"- ｲＭＭＭｾｯ＠

2 4- 4 
or 4:r' +4y2 +52r-12y-l2i- ｹＭＲｳｾｯ＠
or 4:r2 +4Y +30x-13y-25=0 
l...et centre of circle be (h, i ) 
So tiJat. OA 2 =0B2 

' and {slope ofOA) (slope of tangent at A) = - 1 
"" h 2+(k-l) 2

=(h-2)2 +(k-4)2 

... (1) 

-.. (1) '_, aho,slop: ofOA =-and slope of tangent at (2, 4) to ,_, 

!- 4-h-1 ,_, 

•• 

' 

LOAC ｾＴＵ•＠
oc . 2 - =stn 45• ｾ＠ OC"---= 
OA --/2 

jh2 +k 2 =OC' 
or x-2 +;? =2 i> required equ•tion ot"lo-cu' of mid-p-aint 
ofchor.! subtending •ight angle ar centno. 
Let " 2

+y2 +2J>:t+2fi'+c=O. cuts >" 2+/=k2 
orthogonally. 

" 

2g, ..... , +2j,[, "'"• +,-, 
ＭＲＮ｟Ｌｾｊｪ＠ - 2j ·0 = c-k' 

｣］ｾＧ＠ ... (1) 
' ' Also, x· + y + 2gx + 2fi· <· c =0 p;mes through (a, h) 

a 2 +62 ＫＲｧ｡ＫＲｦｯＫ｣ｾｯ＠ ... (2) 
=> Required equation of!acus of centre is. 

-:!at - 2b_v+ a1 
-t- b 1 + k 2 = 0 

or 2ax+2by-(u2 +h 2 +k 2)=0 
As. ifthe two circles inte"'ect in two distinct ,..,·,ms 
=> diMance between centres lies hel,.ccn i 11 - r2] and lr, +r,l. 

i.e .. lr-Ji<J(4-1)2+(+1 +3)2<1r+31 
lr-31<5<!r+31 
r<Sorr>2 

4k-16=-h+2 
ｨ＾Ｔｫｾｈ＠ ... (2) 2-u<3 solving (I) and {2), we get 

53 16 k=-andh=--
W ; 

- (]653) :. Centre co-ordmares arc l- S "IO 
4. Clearly, LC =9(1' as angle in semicircle'' right angled, now area of 8 is maximum "hen AC ｾ＠ JJC. i.e, t; is right angled isO>celes. 

c 

ｾＭ 1\s, we have ro find locus of mid-point of chon! and we kno,. perpendicular tl-orn. comtre Oisects the chord. 

ll. Since,2l:-3 ｹｾ＠ 5and3x-4 y ｾ＠ 71l1"1: diameter.> ura dn;ie 
=> Their point of interst.-c!ion is centre I.e., Ｈｾ＠ -I) centre 
and area, 1tr2 ｾＱＵＴ＠

•• 

:. Required equation of circle is, 
(x -!) 1 

-t- (y+ 1)2 ｾ＠ 7 1 

or x 2 +;? -2<+2y=47 
Let (h, k) b-e the centre of the required drcle. Then 

)(h 0)2 +(t-0)2 ｾＭＬＯＨｨＭＱＩ Ｒ＠ +(k-O)' 

=> ｊｨ Ｒ ＫｫＧｾＩｮＧＭＲｨＫｉＫｒＧ＠

=> ｨ Ｑ Ｋｫ Ｒ ｾｨＧＭＲｨＫｬＫｫＧ＠
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No,., (0. 0) and (I, 0) lie ｩｮｯｩ､ｾ＠ the drck :x 1 + y 2 =9. 
Therel(>re, the requircd dodo can touch the given circle 
intemdlly. 

' ｾ＠ .. 
" 0 ｾﾷｨＭ <-k' =J 

2-.jh' +t' d 

2 i_l_ t-k' =3 ,, 
ｾＺ［Ｍ 3 1-+k- ｾＭ,, ' 
ｉＮ･ｾＧＡＮ＠

' ' I< : "2 

k"±li 
ｴｨｾｲ･ｴｏｲ｣Ｌ＠ (d) is Ihe answer. 

w. Let (h. k) be !he centre of the circle whiclltow;hes the . . . c1rcle :x· + y- - 6x -6 y + 14 = 0 and y--ax•s-

Now, x' + ＱＭｲｾ＠ ( 3)x-2 (-3) y+ 14 =Q the cenll'e M 
!his circle is (l,.i'''ccrcc 
andrndiusisv'3'-r32 14=J9+9-14 

］ｾＯｉｒＭＱＴ］•ＯＴ］Ｒ＠

Since, the ｣ｩｲ､ｾ＠ touche.« y-axis, the distance from its 
centre to _v-axis must be equall<l•ts rnd•liS, thel"<'IOrc it:; 
radius is h. Again !he circles meet externally. therefon: 
the distance between m·o centres= sum of the radii of the 
two circles. 

Hence, (h-3)2 -r(k-3)'=(2+-h)' 
i.e. h1 t-9-6h+k' ;-9-6k=4+h1 -t-4h 

k2-Joh-6k-rt4=0 i.e 

Thus, the locusof(h, k) is 

1-JOx -6y+l4=0 

ｔｨ･ｲ｣ｦｵｾ･Ｌ＠ (d) is the answer_ 
u. Centre ofthe circle 

' , . ' ' x + y"+4x-6y+9<>n a +13cos' a =0 
is C ( -2, 3) and it:; radius is 

• C(--2.3) 

' ＮＮｪＨＭＲＩｾ＠ + (+3) 2 -9sin' a - lloos2 a 

］ＭｊＴＫＹＭＹｾｩｮ Ｒ ｡＠ -13cos2a 

=Ji3=13cos1 a 9sin2 a 

-co>'a)-9sin'a 

=,:'n"n'a 9sin2a 
ｾ＠ -0 

ＭｶＧＴ＾ｩｮＧｮｾＲｳｩｮ｡＠

Let (h k) he ""Y p0in1 P and L ａｲ｣ｾ＠ a. L ｐＮｾＡｃＧ＠ ｾ＠ ,, ｾ＠
TI1a1 1;. triangle APC is a rigllt tri,ngle_ 

AC 2;ma Thus, ""a ｾＭ ｾ＠ ＭＭ］ＭＭＭｾ＠
PC ,:'ilr+2)2 +(k -31' 

0 --0 ---

=> ,:'(ht-2)' +(k- 3)' ｾＲ＠

=> (lr<2)'+(k-3/=4 

,__,. "' -4- 4h+k' i9-6k-4 

"" h'-.t'+4/r-6k.9-0 
ｔｩｬｾｳＮ＠ ｾＧ＼ＧＧｉｬｬ＠ ired equation of the locus is 

x 2 t ＬＭＧＬＴｸＭＶｹｴＭｾｾｯ｟＠

ｃ･ｮｲｲ･ｾ｣Ｌ＠ =(O,O)andR1 ｾＲ＠
Ag.<in x' ｾ＠ y' - 6x- 3y-24=0.. 1henC, e=(J, 4) 
and R2 =7 
Again 

(given) 

Therefore, the ｧｩｾ｣ｮ＠ circles touch m!ernall}· such that 
they can ha,·e just one common tangems •I the point Llf 
contact 
Therefore. (b) is the answer. 

l3. Imp. Note : In solving a line and a circle there 
oftengc11erate a quadratic equation ar1d tiwthcr" e have to 
apply condition ofDi,criminant so question C<Jnven from 
coordinate to quadratic equation. 
From equation of cncle it is clc"r that cir,-le rasscs 
through origin. Let AB is chord of The circle. 

' 

A(p.QI 

A ｾ＠ ( p, q _I ·C i< mid-poinl and Co·ordinate of C rs (h, 0) 
Then ｣ｯｯｲ､ｩｮ｡ｾ･ｳ＠ of /J are (- p , 2h, - q ). 
and E lies on tho C1roie • • x-+y=,px-qy, wchave 

(- po2h)2 +(-q)' =p{ p+2h)+q(-q) 
,_,_2,,_,,' ｰＭＫｾＢ＠ "'P"'q ｾＭｰＭＫＲｰｨＭｱ＠

• ' 0 2p- .. 2q -6ph-1 4h- ｾｯ＠

2h2 -3ph+p' +q' -0 ... (!) 
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There are ｾｩｶ･ｮ＠ two distmct chords wi1ich are bioocte<i at 

Ｎ＼ﾷ｡ｾｩＬ＠ then. then; will be two diStinct ＧＧＢＧＢｾＧ＠ of h 
oali>fying(l). 

So discrimimmt of this guadrat1c ･ｱｵｾｴｩｯｮ＠ ntust be > 0. 

=> D>O 

=:> (-3pJ' -4-!{p' ,q'l>O 

= 9p' -8p' -sq1 ｾｯ＠

r' -sq'o.o 

=> r' > &q' Thorcfore. ( 1l) i' the ｡ｮｳｷｾｲ＠

0 is the p'-'int ｾｾ｣･ｮｴｲ･＠ and P" the pomt "' circumference. 

Thereh>rc. an!\le ()OR is double tile anyle (_)1'11. So it is 

surtlcienl to find the ongleQUR. 

Now ｳｬｯｰｾ＠ of 

slope nf 
again 
tltcrofore. 

; 

K:4) 
ｾＯ＠

-, 
! 

; 

' ' "' ---. ' 

Ｂｾ＠ / 
e 

OQ-4/J 
ｏｒｾ＠ 3i4 

ｭ Ｑ ｭ Ｒ ｾＭｬ＠

ｌｌｊｏｒ］ｾｏｯ＠

"hich implies !Oat L QH< = 4Y 

l'herefore, ＨｾＩ＠ i; rite answer. 

15. 2g, g, 12l1 l, ｾｾＬ＠ +c, (Formula 1'-" orthogonal 

intersection) 

2(1)(0) I ＲＨｫＩＨｫＩｾＶｾ＠ ｾ＠

2k' ＭｫＭＶｾＰ＠

ｾ＠ 2 ,, 
'I hcrefore, (a) i_, the ｡ｮｳｷｾｲ＠

Choosint: 0/1 "' ｸＭ｡ｾｩｳＮ＠ ａＭＨｲＮｏＩＬｉｊｾＨｏＬｲ｜＠ and Ofl)' 

point r orr tile circle ;, (rcos ｾＮ＠ ,,;, 0 J. If {x, J) is th< 

eemroid of £I P Ml. 

Ｓｸｾｲ｣ｯｳｈＫ＾ＧＫＰ＠

Ｓｹｾｲ［ｩｮＰ＠ I 0, r 

(1r-r) 2 +(3v-r)' ｾｲＧ＠

Therefore. locus ofP i8 a circle. So (b) is the an"'"'-

From figure it is de"' tloat 

,:, P II[} and iJ. RSI' are s1milar 

I'll. PQ 

RS RP 

=> PR2 =1-'IJ·RS 

=> f'R=,IPQ·RS 

=> 2r-,i!'I)·RS 

ｔｨ･ｲ･ｦｯｲｾＮ＠ (a);, ;he ｡ｮＧＢｾＡＧ｟＠

18. 'I ｨｾ＠ I ine 5x - : y + 6 = 0 r<ll'Cts The _}·ill is attbc point (ll. 3) 

""J thetefore the tangent hC>> w P"" lhrou£h ihe P<""' 
(0. >l ond requi1ed ｬ･ｮｾｨ＠ i; ｴｨ･ｲ･ｩＰｲｾＮ＠

' - ' ｾＬﾷｸＬ＠ •-_v,-+& 1 1-6_1\ -2 

ｾＬＮｾ•ＳＧ＠ >6(0)-6(.1)-2 

ｾｊＧＲｳＭＵ＠

19. <Ohen the circle is inscribed in ;quaro k>rmed by I he li11e' 

x2 ｓ｜ＫｬＲｾＰ｡ｮ｣ｴＯＭＱＴｹ＠ 45-11 

=> ｸｾｦｬ＠ ｾｮ､＠ x=2,_l-5anrly=\l 

"hiel> could ｴｾ＠ rlorred '·'· 

( 

A(2,5\ 

• • 
wl>ere ABCD clearly founs a ＧＴｵｾｲ･Ｎ＠

_._ Centre of inscribed circle 

ｾｰｯｩｮｴ＠ or· i nk<Section of diagonals 

ｾｭｩ､＠ point ofAC or BD 

ｾｬＧｩｦ＠ ＲＺｾｊＧＮＺｾＹ｜ｉＭ｣ＴＮ＠ 7) .I 
'L \-) I 

--> Centl'e ot in,cribed mcle i, (4 7\ 

{' leat·l)' tfom ｴｾＮ｣＠ ftgure tho radiu> of bigger drde 

-' ' 

ｲ Ｑ ｾＲＧ＠ I ((2-1)2 -(1 -3)2} 

r' ｾＴｯｲｴﾷ］ｬ＠
Let the lucu> of centre of circle he (h,k) ｴｯｵ｣ｨｩｾｧ＠

( y -1)2 + :r0 ｾ＠ I and :r-axis sho" n a' · 
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Clearly li"om lig11re. 
di>tancc bernccn 0 a11d ,j JS dlways I, I k 1-,--,-----, 
i.e.. ,,'ilr-0)" -(k -11- -1 t-1 kl. 

ｳｾｵ｡ｲｩｮｧ＠ buth side.>. we got 

where 

h' ek 2 -2k+l-ol+k2 ·21kl 

h" -21kl·2k 

' _,-- -2j yj I 2y 

)' ｾ＠ () 

)'< 0 

' ＬＬﾷｾＲｹｯＲｹＬｹｾＨＩ＠

ｸＭｾＭＲｶ•ＲｬＭＺｹ＼Ｐ＠

x' ］ｾｹ＠ wheny<-:0 
and x' = 0 "-llen y> 0 

. _ {(x. y):x- ｾ＠ 4 \·. v.llen _v >OJ u{(O. y) _l-',0} 

(!I OBJECTIVE (MORE THAN ONE OPTION) 
,_ Since, ｴ｡ｮｾｯ［･ｮｴｳ＠ are drav.n lfom origin. Sn let equolwn of 

tangoot be J' = mx 

0. -- --. 

ｾＭ
｟｟｟Ｍﾷｲ］｜ＬＮｾａ＠

t;=J 
10 0) 

= length of J '>·from origin= mdiu' 

D SUBJECTIVE QUESTIONS 
,_ Equation uf tangent at (l 7) and ( 4, - 2) arc 

ｂＨｔｾＷＩ＠ _____jc_ 
/! '\.1 

/ ｾＭ ｾＱＮ＠ 0(4.-2', 
, A(1.21 ,, 

ｾｾ＠ J/ 
｟ｴｾ＠ 7y- (x• 1) -2()-+ ＷＩＭＲＰｾＱＱ＠

or ＵｲｾＳＵ＠ or ｟ｶｾ＠ 7 
•nd 4x-2y-(xo4)-2(_v-2)-20=0 
or 3x-4y=20 

' ｾｾｾ＠ (3«)(2r) = w ｾＶ＠
' 

' 
ｃｩ＼ｾ＠ 2r) 

(0, lr;-

(r, r) 1\ 
10. OjA B(lQ, Oj ' 

, , 2r, . , ' .__me, y = -- -\X - 2«) '-' llingem to Olrc e 

" (x-1): +() -r)' =r' 
2u ｾｊｲ＠ and ＼＾ｲｾＶ＠

r=2 

ｸｲ］ｾ＠ --li) 
ｴｷｮ･ｾｸＭ｣＠

' 2x- r tani_911"-01=--

' x - r r 
- ｾＭＭＭＭ＼ＨＲＡＺＭｊｮｾｯ＠

r 2>:-r 
3•· 

x=-

' F mm l:q>. (i I and (oi). we gel 

r-2. 

'mr-.-hl 
ＭｾｾｾＱＧ＠

\:m· -.-1 

___;. m'r' · h' ＾ＲｭｭｾｲＧ＠ (m' +I) 

lr'-h'l 

'"'I ,,, I 

· I·' -•il . . ｌｯｾｵｭＱｯｮ＠ of ｴ｡ｮＡ｟Ｇｾｮｲｳ＠ are, y- --- , - x . 2,.,, I 

'-. pt>int c ;, (1 6, 7)_ 
-> AII.2),B(L 7).C(l(, 7)_D(4. 2) 
Hence, area of ｱｵ｡､ｲｩｬＬｾ･ｲ｡ｬ＠ A BCD 

"' ( ii) 

= i ,I :(7 i 7-32 + 8)- (2 + 1 12+ 28 -2))j 
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236 

•• 

' . . 
ｾ＠ - -111-140 ｾ＠ 7' sq. umts. 

' let the cquati()n of the required oudc be 

, 1 +/ ＫｬｰＫｬＮｉｙＭ｣ｾｯ＠ ... (1) 

Tt passes through ( -4. 3 ). -n,ercfore, 

25-8g+6f Ｋ＼ﾷｾｏ＠ .{2) 

Ｍｾｩｮ｣･Ｌ＠ circle (l) touche' 
x- ｹＭＲｾＰ＠ Therelore, 

the line " + y- 2 ｾ＠ 0 ""d 

ＱＭ ＭｧｾＬＬＭＬｦＭＲ｟ＡＭＭＱＭｧＫｪ＠ ｾｉ＠ I 2 o 

·- ,lz ｾｾｾＧＧＢＧ＠ +f"-c 

I 
'-f 
fi No". 'I-"' J-'1 -, " 

· I ｾﾷＲ＠

-g- j ＭＲｾﾱＨＭｧＭＫ＠ f -2) 

=> -f,-/-1=-J<+f 2 

ar -J<-/-l=r-/·2 

-"' _f=O or g--2 

Case I :When f =0 

from (J), we get 

1
- g - 2'1 ,..,---

=> '-------;;:, = v g - (_' 

' 
=> Ｈ［ＺＫＲＩ Ｑ ｾＲＨｧ Ｑ Ｍ｣Ｉ＠

putting/ =Oin(2)- '-'ege! 

ＲＵＭＸｧＫ｣ｾｏ＠

Eliminating c bctween (_4) and (5), '-'C get 

g' -20g+46=0 

--> g=l0±3/6 and ｣ｾｯｳｾＲＴｊＶ＠

ｓｵ｢ｳｾＧｴｵｴｩｮｧ＠ the valuc3 ofg, f and c in (I)- we gel 

x 2 + y2 ± (2 (TO =3J6)) X+ (55 ±24,ifi) ｾ＠ 0 

as the equation of ｴｨｾ＠ required circle_ 

Case II: When;;---2 

from (3), we get 

=> !'=2(4+/2 -ci 

putting g ｾ＠ - 2 in (2). we get 

c=-f>_f- 41 

SubstiMing 'C in (6 ), we get 

f'+l2j ＫＹＰｾＰ＠

fhis '"luation gives imaginary values of(. 

Thu,_ there is no circle in this case 

lienee, the requned cqmrtion of the circle> an:, 

, , " r 
x-- J ﾱＲＨＱＰＫＳｶＶＩｸＫＨＵＵﾱＲｾＬＶＩ］Ｐ＠

.(3) 

.. -( 4) 

... (5) 

. ,(6) 

3. Cirolei>,'+i=r' 

Equatitm of chord whose mid-point is ｧｾｶｯｮ＠ k 

• 

'· 

s, =T 

____, "'' +_L">i r' - x,' 
{a' iL pdSses through (h. k)} 

hx, +kJ't ｾＭＧＱＧ＠

.locusol(x1 • Y,) is, 

v' 
' 

/------"\ 
ｾＧｾＢＧ＠

ｾＭＭＭＭＭＭＭＭ 6 
ＮＭＧＬｾＭ ｻｸＬｾＬ［＠

x r r' ｾｨｸＫｫｹ＠
Alter: 
let Mbe the mid-point of chord All 

--,-;- CM I .-lfl' 

(slope ofCMl (slope nl MJ',I =-1 

I ｾＭＲＭＭＱ＠
_, h-x 

,ly ｹ Ｒ ｾＭｨＢﾷＧｸＧ＠

Let (x1• y1) and (x,, y0 ) be tiJ<• co-ordtnatc> of poi"" A 

and B respectivelv. 

Itisgivcnthntx,:x, areroobofx' 1 2<rr- b' =II 

' " ,, => ＬＭＬＫｸ｟ＬｾＭｾ｡＠ 1nu ,,_,,_ u 

' . 
also. y1 and y2 are roots of y + 2 P! - .r -- 0 

:. The cquatlon of circle with ·!B os diamLtcr is, 

{x -.'1 1 (x- x,) + (y- ); ) (y- y,) =il 

=> x 2 +y
2

-p;:1 +-"2 )x-(y1 +y,)_l· 

... (I ) 

.(2) 

Hx,_,,' hh! 

Smcc. ＵｸＫＱＲｹＭｴｯｾｏ＠ ｡ｬ｝｣ｬＵｸＭＱＲｹＭＴＰｾＰ＠ are holll 

perpendicular t.1ngcnls to the circle. C 1 
·. OABC furm' a square 

].e!ll-., centre C"(]O rdinates be (h, k ) ｷｨｾｲ｣Ｌ＠ OC =G. Ｈｉｾ＠ ｾ＠ 6 

and OB = r,.,/2_ 
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=> ＩｨＫｬｾｫＭＱ＼ＱｾﾱＳＹ＠ and 5h-12k-41J-±31 on 

soh·Lng al>we equatioru. The co-urJinates which lie in I 

quadran! are 1}, 2) 

.'.Centre for C (5, 2) 

'C---- " A / •, - ' ' " ' 

- 3 0 ;' 

ＧＧＭＭＭＭＭｾｙＩ＠
e ＭＭｾ＠

Ｕ＾ＭＱＲｹｾＱｄ＠

To obtain c4llation of circle concentric w1th ('1 and 

making an intercept of length ｾ＠ on 5x l· 12 v = I 0 and 

ＵＢ＼ＭＱＲｹｾＴＰ＠

---:> rc4uh-erl equation uf cir<:le C, ha; centre (5, 2) ami 

radill> 5 -

(X-.\)'+ (y-2)' =5' 

Let the equation of L, t>excosa <· ysino: = !'., 

Then any J;,., perpendicular to L, is, 

t' 

_,.,ina yen< ｡ｾ＠ _IY, 

where p2 ;, ｾ＠ ;·ariabk 

D1en L, llloet, x-axi; al I' (p1sectt,O) ond _1-a:<is al 

Q(O. r•1coseo a) 

ｾｩｭｩｬ｡ｲｬＩＧ＠ L, meeL' x-axis al II ＨｐＬｃＢＧＭＢＧｾ＠ a. 0) andy-axi' 

msm-p,="-1-
'-l<m equation ｵｦｐｾ＠ is. 

1- -" __ , 

P,'<O'-' " 

Similarly eq\ialion of{!/? is, 

' ' - ---r =I 
r;,co""c u p,cv<Cc a 

.':.. tL -co;ee rr 
p, p, 

-.. (I J 

.. (2) 

Locus of point of intersection of PS ond QR c-111 ｨｾ＠

obtained by ehminating the 'ariableP, from (1) and (2) 

i X 'I" ' i.e.. ｾＭ =rr ＫＭｾ｣ｯｳ･｣ｯ［＠

p, , Y !'1 

' (x-?1 ,.,ca)x< y- ｾｐＭＺｾ｣ｯ＾€ｃｏＺ＠

=> x' ｣ｹＭＭｊＱｸｯ･｣｡ＭＱＱｹ｣ｯＬ｣｣ｃﾣｾＰ＠

"hi ct. i< a cirdc thwugh origin_ 

7. Let. i'(h, k) be the foot <lt perpendicular <lmv.•n fr<>m 

on gin 0(0, 0) on the dwrd A R nithe g1ven circle ,uch th•t 

the dwrd AB subtends a nght angle at ｴｨｾ＠ origin. 

The ,oquation of chord AB "· 

' ' 

ｾｶＭＧＭＲｾＧ＠ ,<fv-c- ｾ＠

I 
'P(h,kl/ 

,, 
1·-k=---o-h) 

' ' 
hx-k;-·-h' 4 k' 

The combined eqt,.lion ot IJA ""d OR is homngeneouo 

equati<Jo of ;econd degree ohtained hy the help of the 

given circle and the chordAB ""dis gn·cn l:r,· . 

• o • (hx-ik\·'1 l'h"+kv··' 
,--- y· -12gx C2f1.·1•----,--- , ', ,--, -·" 1 ］ｾ＠

\h-1_, ,1•,,(, 

Lines Q_j and (!IJ given h}' the 1lllove e4w>l ;,,.. aH; at rif_llt 

anf_le. ThcrdOre_ 

coefllciem ofx' -coefficient of _1
2 ｾ＠ 0 

j] + "2,1i;h ____ c·/,: _ ｾ＠

ＱＱＧＭｫｾ＠ (h'+k
2) 2 j 

I 2p dr' · 

"lt+ "'-+*' ｾ＠ (h', '')'J' ｾｯ＠

- - -x·+·,-+yx+,')+ ｾｯ＠

- . ' 
a LcLcHcpniniS(m,,-'-l;=l,2.J.4 

' m . . · 

lLe on the ｣ｩｲ､ｾｾＧ＠ + y' < 2gx, C.fv i ｣ｾｏＮ＠

Then, m,2 
-t Ｍｾ＠ +2gm, + 

2
/_- c=D:,- 1. 2, :J, -1 

'"·· m, 
4 0 3 '"" 1 _ 0 _,,, 

=> m .. +-wn, +em. +-Jm, +.- ,, ﾷＭＢＭｾ＠

= m1, m1 . m1 and m, an: the root' Mthe equation 

m• + 2gm3 +em' +2fol+l ｾｵ＠

' m1m1m3m, ｾＭ］Ａ＠

' 
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S. '[ l1e pa1 dmolric fnrm of OP i,, 

r-11 .. _L-11 
cno45° ,in4Y 

ＰＱＧｾＴＯＲ＠

So. the coordhm!e' of." ｡ｲｾ＠ given by 
r-0 y-0 "" o- ---1,."2 

"'" 45° <in 45" 
Su. N-4.-41 
Let. C [h k) be tho centre or ci1 clo ond ." he lTS raJiu' 
1\mo. C!" 1 OP 

Also. 

,., 
---n)=·-1 
h+4 

k+4=·-h-4 
h+k--8 

ｃｐ Ｒ ］ＨｨｾＴＩＧＫｊｫ•ＴＩ Ｒ＠

(/1- 4)' < (k +4)2 ｾ＠ r 2 

fl-k=±IO 
Frum (]) and ( 41, "'" get 

Ｈｨｾ＠ ＹＮｫＭｬＩｯｲｻｬｩ］ｬｫｾＭＹＩＮ＠

Tilu>. I he equatwn ｯｦｴｾ•＠ circle.<,,... 
, ' ' ' (X I 9r- (y-1)- ｾ＠ (5 ＧＧＲＩｾ＠

and ix !J'-(Y+4)2 =(5,_ril'. 
x'+ y' ｾｬＦｸＭＲＬﾷＫＳＲ］Ｐ＠

and -•' + / 2x+l8y+32=0 
Clearly, (-I 0, 2) lies imerior of 

.11 + _v' +18x-1y+32=0 
Hence. the required equation of circle is, 

x' + y' ＫＱＸｸＭＲｹＫＳＲｾｄ＠

-- ( ') 

... (2) 

... (J) 

.. (4) 

n 

slnre nftilc' c"mmon t"ngent ｾ＠ --
; 

' ｳｬｯｰ｣ｮｲ｣ＮｲＬＭｾＭ

' 
c, s ,'j c, 
ｾＭＭＭＭＭ p-- ---

I 'I .'/C 

It C 1C 2 make> an angle (l wilh x-axis. tl1cn ｣ｯＧｾ＠ = ｾ＠ an<J 

' ｾｮ･＠ = l 
; 

So. the equation ofC: c, in ｰｾｲ｡ｭ･ｴｲｏ｣＠ form is 
X -I y · 2 -----
1}5 J/5 

... (I I 

SlllCe. (' 1 and C, me point< on (I ) at a distance of 5 units 
lmm P. 

So. the coordinotes ofC1 and c, ere giwn h) 
x-l_y-2 __ ,_, 
41) 3!5 

--=:- ｲｾｬﾱＴ＠ And y=:!:':3. 
Thus. the co-ordinotes oiC 1 anJ c, arc (5, S) and (-J. - ll 
ｲｾｳｰ･｣ｴｩｶ､ｹＮ＠

Hence. the equatiom of the two circles arc; . - , . (>-5)' +(y-)) -5-

""d (x13)2 -(y·-11'-s! 

Surr"se the ,·ircles ;,,vc centre; "t c., c, and c, with 
rad1us R1, R, ｡ｾ､＠ R_, re,rectivcly. Let the circle< touch 
al ｾＭ 8 and C. Let tk common mngcnh m A. Band C 
meet J! ()_ We ha\'t OA ｾｏｒ＠ ｾ＠ UC = 4 (given). '\ow the 
circle with ccnlre J! 0 ""d pa"ing through .4 Band Cis 
the ｩｮｾｩｲ｣ｩ･＠ of tile triangle C; C, C,_ /hccmbc 0.1 .L 
c, (,',) 
Therefore, the inradi'.tS of"..'. C. c, C l b 4 

' and1 ｾＭ

' 

=:- but 

Ｒｳｾｒ Ｑ＠ >-IC2 +R, +R, < R; +R1 
ｾｳＭｾｉｒＬ＠ +R, +R1) 

Ｎ＼ｾｒ Ｑ＠ -R,+R3 
､Ｎｾ＠ s(>--a)(s- b) (.t -c) 

=(R 1 +R, +R,)(R,) (R,)(R1) 

.j"R; R, R, (R1 +R1 +R,) ·0----.---
R,+R,+R, 



w
w
w
.e

x
a
m

ra
c
e
.c
o
m

n. 

ｉｾ］＠ R1 11, R1 (111 ｾｒ Ｒ＠ +R3) 

(11,+11,+11,)' 

The [';iven cHck ;, 

2x(.r-a) 4 y(2y-lrl=O 

or xlr-a)+ y(J•-h.'2)=0 

'" x2 - 1J "' byl2=0 ... (I) 

Lot ｯｾ｣＠ oftlw cborJ thmu!'h (a. h 12) he Oi,ccld at ( lr. n). 

I hen the equation of the chord having {ir. 01 as mid poim 

" 
T=S1 

" x+O· v--(x 
. ' " ' I /!1 -- '>"+0)- it· -0- <1h -0 . ·I . 

I
' o\ hy a , 
11-- •x----h=h -air ' 2; 4 2 

... (2) 

'Jo\\. (2) \\ il! ra." Li>rough ( "· h 12) if 

., >") b b a .. '-' > '1-a ｾ｡ＭＭﾷＭＭＮ＠ ｮｾｮ＠ -a1 
.) 2 2 

' ' ' 3 Q b-h-.--a/J+-+-· =II 

" " " ... (3) 

Accordtng to the eiven ｣ｯｮ､ｩｬｩｾｮＮ＠ 11) rHU't IM\C two 
dJ>ltnd real roms I his i< ｰｯｳ＾ｊｾｬ･＠ if lhe rli<o"l iminanl nl" 

(31 is greater than 0. That;,, il 

" , ｾﾷﾷ｡Ｇ＠ b'] 4" -·l2+H Al 

o·' _ h' <> - _, 
4 l 

Tile equation ol.thc Lirde an the li:>c joining the pomt< 
3(3 7) and /J (6. 5) '" d!;>meter ;, 

(x-3)(x 6) 1 (I' 7)(l- -5)-11 ... (I) 

and the ｣ｾｵ｡Ｍｩｯｮ＠ ni" I he lin.• ｪ･ＧＢＧＢｾ＠ t."e pointsA 13. 7) "nd 
R (0. 5) is 

" 7-5 
J-1= -(< 'l 

1-0 

2x 13y-27=0 ... (2) 

Now tho cqnotwr. oC t;,,.,,!J' ＬＬｴＮ｣ｩｲｾｫＧ＠ possing th·c'.Lg.lJ the 
r<>in! ol"tntcrsecticn of (I) and {2) is 

S,),P-0 

=> l.t 3)(>.-6)-(y-7)(•' -5) ·1.(2x+Jy-C7)-0 

·''-6x-3x 113+y'-5y- 7) 

1 >.<+ ＡＩ｟ＬＫＳＱＭＮＢＭｮｊＮｾｯ＠
0 s,=x·T, l-'(2',-9)+y(:li.-12J 

f (5! -27!.)=0 ... (J) 

Again tlte circle. which Cli!S the member.; of Glmil) of 
drcks is 

s, =x'- y'- ,J.< -6y-J ｾｮ＠ ... (4) 

•nd the eq1mtion of common chord to Circles S 1 and S, is 

s
1
-s,-o 

=> {x(2/, ?)' l'(J). 12)+(53-271.)} 

ＭＨＭＴｸＭＶｹＭＳ［Ｍｾ＠

xCi.-9!1)r; !J 
+(13-27), .. ))-0 

2./o,x -5x + 31-.l -6y+56 -27), =I) 

=> ＨＭＵｸＭＶｹＫＵＶＱＫＩＮＨＲＬＫＳｹＭＲＷＩｾＰ＠

w!1ich rcpre<ents equations ofrvm straight lines pa.,.ing 
through the fixed point whose coordinates are obtainffi 
by solving the tvco eqllations 

5r 1 Gy-56=0 ond2x + 3y-27 =0 

Soh-ing for x andy, we get x = 2 and y = 23 I 3. 

Tv.o cJrcies touch cac!1 otht'rcxtcrn"lly lf( 1 c, = •; 1 r2 
and ｩｮＡｾｲｮ｡ｬｬＧ＠ ifr ·, I '0 - "· - r0 

and ｸ Ｒ ｾＯＭ•ｨＭＲｹ］ＭＱ＠ (given) 

=> c 1 (2.1) an•! r1 =I , , 
and ｸＭＫｹＭＭＱＲＮｾＭＸＱＧ］ＭＳＶ＠ (given) 

C,(fi·1) and ｲＬ］ｾ＠

The di>tancc bcm-ccn ｴｨｾ＠ centre< is 

2)'-(4 

ThereiC>re. ｬｾ･＠ cittb touch each other ntorrolly ond ｾｾ＠
the p0mt nt" ＢＧＢＢＢＧｾＺ＠ •he > c '"' "":' ':• ·he line joi:ling the 
two ｣･ｮｴｲｾｳ＠ ｩｮｴ･ｮｮｬｬｾ＠ in the ratio ofthctr radii. I ; 4. 

lx<i•-1-x2 ［ｾ＠
TI1ercfore. x

1 
= 

I- 4 5 

h4-4,·1 R 

ｉＫｾ＠

Agmn lD detellllin• the equation< of common tangents 
touching the eire!"' m Ji>Linc\ poinlo. we lnow that lite 
tangems pass thr<H•gh a po11n "·l1ich di,·ides 'he line 
joining tlle \Wo centre' cxtemally in the ratio of<heir mdit 
i e. I : 4. 

lx6·--h2 -2 2 
x, = = 
. I -4 -3 3 

Hence. 

and ｊＬｾｬｸＴＭＴｸｩ｟ Ｐ＠
, ' ' 

!\ow, lel"' be the slope ｾｦｴＡｴ･＠ ｴＺｵｴｾ［･ｭＮ＠ Th'' ｬｩｮｾ＠ ｲｾＢＧｩｮｧ＠

through (2 .' 3. ｾＩ＠ io 
ｾ＠ .' -G=m{x-213) , 

ｹＭｭｸＭ］ｭｾｏ＠

3 
but for any !an gent. p =r is >a!tstied. 

Thcrcfore.!-2m+(2/ 31"' 1 rc, =(2.l)andr, ｾｬｬ＠
,}1 + m' 
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C'4U 

1-:'m,(2'-·): 

,, ; --0 

ＱＭＬｭ］ｶＧｬｾｭﾷ＠

' 

" ｭ］ｏＬｭｾ

Ｗ
Ｍ

llence, the equation, ofthe tv.o tangent! ""' 

ｹｾｏ＠ and v=
24

[x-3:) 
0 ' ' 

y=O and 7y--24x+l6=0 
lS. ＲｸＧＮＲｹＧＭｬＩｲＬＯｩｵｵＭＨｬＭｾＧＲ｡Ｉｹｾｏ＠

' ｾ＠ (J,,S:,' 
Ｑ

ｾＱＭＭＯＢｩＮ｡ｬ＠ｾ＠ x ')' -l2-- /'- -;- y=O 

Stnce. y+x-0 bbcct_, mo chords of thfs circlo, 
mid-point< o[ the chor<ls must t>c of the form (a.- "). 

' 
(«, ---u) 

i:'<Jualion of the chord ｢｡ｶｩｾｧ＠ (a. -a) as mid-points is 

T=S1 

ｾ＠ = >)'(-a;)-C+f2u_}x+U) 

f-=-f2a }r:J 
' 'ri+--J2al rl-.fia'i Ｍｾ＠

=<1 +(-a) - ＭｾＭ r- -i t") 
4x<:t - 4_ru - (l -r ｾＯＲ｡Ｉ＠ x - (l + lia '!« 

- (1- -v2a) y + (1---./2a)" 
ｾ＠ 4c:t' + 4u' - (1 + ,J ia1. 2o. + (1- --Jla)· 2a 

'-'> 4ax -4o.y-(I+ .fia)x-(1- .fia) y 

=8a 2 -(l+-!'"2a)a +(l-.Jia)a 
But this chord will pass through the >"'in! 

[
l+-ha 1-.fi.a'j 

' 0 ' . . ' 

______________________ Circle 

4u [ _!___< t2a 'j- 4tt ( l- :·'2:' l 
l . l -

(J -r J2a l(T Hf2n) (I- ,-'2a )(1 -!2a) 

' ' =&.<' -2-Jiaa 
=-> 2o. [(I +--J'ia-1 + •haJJ =8<:t l ＭＲｾＧＲ＠ aa 

=0- ｾ＠ ,12 "" _ _I_ f'l + 2 ( ,/2,): l ｾ＠ &,_ ｾ＠ - 2 -J2aa. 

' [·-· (a+h)1 -{a-h)'=2a'+n'l 

"" Ｆ＼ＧＭｾ＾ＭｊＢｩ｡｡ＫｬＫＲ｡Ｇｾｯ＠

But tl1i• qoadratk c'qualton will ha>e two distinct rool• if 
(6 ｾｬｩ｡ＩＧ＠ -4 (8)(1 +2a 2 1>0 

72a' -32 (I +2a' )>0 

72a'-n-Ma2 Al 

sa' -32:>0 

a' -4>0 

<t
2>4 ｾ＠ a<-2Ua>2 

Therefore, a 0'(- ""• - 2) U (2, "") . 
16. Let the radius of the circle be r_ 'J 'akex-axis alongAC and 

ｴｾ･＠ 0 (0, 0) as centre of the circle. TheretOre, coordinate 
of A and Care (- r, 0) and (r, 0) respectively 

Now, L BAC = jl. L 80C ］Ｒｾ＠
T11ereforo, ｣ｯｯｲ､ｩｮ｡ｩｾｳ＠ of B EltC (r cos 213. rsin 2 ｾｾ＠
And slope of AD IS Hli\ W -a). 
Let (x. y) be the coordinates of the point D. Equation of 
AD is 

' 

y =tan (!)- u ) (x <-r) 
(·: •lope ｾｴ｡ｮ＠ (fJ - a) and point is (- r, 0)) 
Now, Equation of BC;,; 

rsm2jl-O ( ) Y- x-r 
roo.>21}- r 

r ·2sin jl COS I} y= --(x -r) 
r(-2sin'Pl 

ｹｾ＠ 2sinPcosp (x-r) 
-2sin 2P 

y=-OOIP(x-r) 

... (I) 

... (2) 
To obtain the coordinate of D, sol•• (l) aOO (2) 
simultaneously 
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=> ｴ｡ｴｬＨｪＧｬＭ｡ＩＨｸＫｲＩｾＭ｣ｯｴｪ＾ＨｸＭＭｲＩ＠

=:. ｸｴｬｮｬ｝ｬＭ｡ＩＫｲｴｯＧｬＨｾ＠ ｡Ｉｾ＠ ｸｲｯｴｾ＠ 1 ｲ｣ｯｴｾ＠

=> -<[tan {D -a)Hol ｾｉ＠ w r [col p -tan (j'l-a)] 

ｾ＠ rsin(j3-a) ｣ｯｳｾ｝＠ ['"'p ,;n(j3-o:)l 
x co,Ul ,;_-) _,_ ｳｩｮｾ＠ ｾｲ＠ sin j3 -cos (p -a) 

ｾ＠ "[sin(il u)sinP+eos(j} u)cosj3] 
cos (j3 -a) ,;n j3 

ｾ＠ r rOO< j3 COS (p • 0:) -Sln jJ sin (fl_ -_a )I 
'- smjlco>(j>-a) 

x [cos (J> -a) cos j3 + sin (j3 - c!) sin 131 
-r[cos(j3 -a)oosj) sinflsm ＨｾＭ｡Ｉ｝＠

k[cos(j3 a Pll=rfcos(fl u I fill 
rws(2j3 a) 

x=-----
cosa 

Purring this value in (2), we get 
- ' v=-cotjJ' rcos(2j:l-o:) -r! 
L coso J 

::::;, Y- co•j3 rlcos(2J> a) cosa "I 
""j\ cnsa . 

ｾ＠ y=- rcos pl-2;in 2j3 -; -a ,;n a -21-t-a l 
sinp cosa i 

J 
=> , __ ｲ｣ｯｳ｛ｊ｛ＲｳｩｮｾＭｳｩｮＨｵ＠ Pll 

· .ini3 cosa 

ｾＭＲｲ｣ｯｳ＠ ｾＭ＾ｩｮ＠ (a - jl) i co' a 

l here fore. coordinate' of D .m: 

[ 
r en• (2jl -") . _ 2':_ cos_Jl sin (« -I.!_)_ 'J 

cos a cos a 

Thus, coomm:rtes of E ""' 
1 ｲ･ｾ＾ＺｾＮｏﾧ＠ ＭｾＩ｟Ｚ＼｟ｲ｟ｯｯ｟＾｟｡Ｎ＠ _ r cos jhin (a-- jlJ) 

2cosa cosa 

a' 
j 

"'" ｾＢＢ＠ Ｈｾ＠ u) 
' 

｣ｯｳｾﾷ｣ＮｯｳＨｾ＠ a) ｣ｯｳｾｳｩｮＨｊＳﾷ｡Ｉ＠
r· -" . 

CO> 0: ｾｏ＾＠ 0: 

Smce .. Jt" - d, we get 

d' - r' r cos pens (IJ -a)+]]' +c' !-"'" D_<in m 
_ cosu L cosa 

= .....>:;...- f cos' P cos' (p a) +cos' a 
CO<- <L 

' ' I '"I 'I" ' . '" ﾷﾷＭＬＭﾷ｣ｯｳｾ＠ cos ｾＭｏＬＭ＾ｓｬｮ＠ (1• 
cos· a 

' """""=' ' cos· p •COO u +2co'" ｣ｯｳｾｴｯ＾＠ Ｈｾ＠ "1 

Tilerefare. area of the circle 

=JU' 

' ' cos· j; 1 cos·" 12cosClco;Bcoo(j) ") 

The given circle is, 

ax1 +2hxy+i>_,' =I . ( ! I 

Let the point P ｮｯｴｬｾｩｮｧ＠ "" (1) bo (x,J1), lel 0 be 1hc 

inclination of line through P which iHters<:<h the ｾｩＧ･＠ • 
curve >11 Q 011d R. Then equation of line til rough I' is, 

r-x1 =y- Yt =>" 
cosf.l ,[r.f.l 

ｾ＠ X=.r1 +rcosf!,y=y, +rsinO 

for pomtQ and R, above point must lie on ( ll 

ｾ＠ a(x1 +rcosf.l)2 +2h(x1 ｾｲ｣ＭｯｳｦＮｉｊＨｹ Ｑ＠ , ''·'"'ill 

-l>(y1 '"i1Hl1: 

-=;, (a cos' f.l - 2h sin f.lcos 9 + h'in' ｏＩｲｾ＠

,. 21""1 en< B., m, <m ll • 11<·1 ｾｯ＼＠ 11 h1· '"' !I)• 

- (axi ｾ＠ 2h1, )", + lov;' ! 1- n 

ll is ｾｵ｡､ｲ｡ｴｩ｣＠ in r, giving mo val"os ｾｦ＠ r JS !'{! ""'I [' .'/ 

:. ｦＧｑﾷｦＧｒｾＭＭ .. "x1'+2h1y1 rh,2 __ _ 
a cos' e , 2hsin e c<>>O + b,;,' o 

Hero, ＼ｌ＼ｾ＠ + :-Ju, y, + b)\1 
- I -,t 0. a:; (., 1• J. )ll, ,, , IHH l1t 

011 (I) 

Also, a cos' 0 + 2h>in fl COl fl + hoin 2 ｾ＠

ｾ｡ＫＲｨｳｩｮｴｬ｣ｯｳ€ＱＧ＠ (b ,iJsin'O 

=a + "" fl (2hcn,fl + ( b- ")sin €1) 

=a +oinfl. ;.'4h1 - (h -a)' ﾷｬ｣ｯｳＰＰＱｮｾ＠ " si'lL'cc'>o!>: 

b-(1 where.tanfJ-__ 

"' 
=a+ ＬｩＧ＼ＧｨＧＧＧ•ｾｬ｢ｾＭＭｯＭｬＧＧ＠ .1in e,in (€1 , ｾ＠ 1 

wllich will"" inJq;cnJcnl ura. il' 

4h' ＫＱｾＭ｡ｊＧ＠ ｾｯ＠

:. Equation (1 i 1educes to 

' ' .. , ' y = 

which is tl circle. 
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"· Equation' ot";my circle C with cemre 111 (0, ,1'2) is given by 

where r ->0 

" Co ' (x 01·, (y-,'21- ｾｲ＠

''•{,·,, X ＭｹＭｾＬｾｙＫＭ］ｲ＠ -- (1 ) 

Let(x1, y1),(x,, Yz),(-<,. y3)bethrccdistinctrational 
points on (l ). Sinre a straight line p<ml.llelto x-axis meet; 

a oirole in at most two points, ｾｩｴｨ･ｲ＠ ,1), y2 or Jl- J', 

Putting ｴｨｾｳ｣＠ in (1 ). we get 

Suhtraciing (2) from (3). we obtain 

,-,f2q,=O 
where 

q,=y,-y, 
Subtr,1cting (2) lmm (4), we obtain 

p, --!4, =0 

whe1e ｰＬ］ｲｩＫｹｾＭｸＬＧＭ［ＱＬ＠ q,--''>-Fi 

.(2) 

,(3) 

- .. ( 4) 

N.,w, 11 , p,, q1 , q,are ration,"_] numbcro AI><> either 
q1 z0orq2'>'0. Ifq1 Ｊｏｬｨ｣ｾｩＭＯＲ］ｦＱｊ＠ lq1 and ifq2ct0, 

then ,h = p, I q2 . In any case .fi is a rational number. 

This i; a contradiction. 

19. Let the point P be (2r cos e. 2r >-in fl) 
We have OA = r,OP =2r 
A• A OAf' is a right angled triangle, 

• 

\ 
cos¢>= l/2=;. $ = 7t/3 

:. Coordinate. of A are {r cos (G - 1t I 3 ). rsin (0 - 1t I J)) 

and that of B are[rcos (0 -rn / 3), rsin (9 -r 1ti 3)] 

tf p, q is the centroid of t1 !'AB, 

then ー］ｾ＠ [reo> (9- ｾ＠ 13) -r rros (0 -r 1t.' 3) -> 2rcrn;9] 

ｾｾ＠ [r {cos (6 -1rl 3)+ cr" (6 + 1!/3)}+ lr·oos 0] 

' 
[[ ·-····· •-'-•-'] =irzcos Ｓｾ＠ 3_uJ> _32 3 

+ 2rcos e] 

ｾ＠ 1 [r {2cos£1cos 7t/3} +2rc<Js6] 

• 
' ｾＭ [r ·cos 9 ＫＲＬＮ｣ｯｳＹＩｾ＠ rcose 

• 
and q =_!_ [nin (o- ::<)., n.in (e + "\2rsin £11 

J 3 J) 

= ｾ＠ [r {>in l e-; Ｉｾｳｩｮ＠ [ e Ｋｾｽ＠ + 2nin 0] 

-'[I, .. :···: -:; rl,_sm 2 -

0-"-11 "j l 00.--\ .l .,.,,,, 

ｾ＠ 1 [r{2>inecosnl3)+2nin6] 

• 
=_!_ 1,. {sin 9} +2csin OJ= >·sine 

l 
- - -(p,q)=(roos6,nin9) lies on ｲＫｲｾｲ＠

which is callcdC,_ 

20. ' 

-c, i 

ｾＮ｟Ｏ＠
/ 

f' 
｢ＺＺｖＧＧｾＩ＠

ｾ＠
From t1gure it is clear that triangle 0/.S i" a right triangle 
"·ith right angle m L. 
Abu UL=l and OS =2 

si<l (L LSO) = ｾ＠ => L LSO = 300 

' Since SA1 =.SA2, t1 SA1 A, is an equilateral triangl•. 

The circle with centr< at C is a circle inscrihed in ｴｨｾ＠
,\ SA1 A,_ Therefore, centre C, is centrold of II SA1 A,_ 

This. C1 di>ide' SM in the ratio 2 : I. Therefore, 
coordin.-tes of ('1 are (-4/3,0) and its md1us 
-C,M -l/3 



w
w
w
.e

x
a
m

ra
c
e
.c
o
m

-. its equatLon io {x + 4 I 3)1 
< i = (I I 3) 2 ... (1) 

The othc-r circle touches the eq uilatcrai triangle SB 1 B, 

externally_ h.s radiusr is given by r- ｾＮｷｨ･ｲ･＠

B1 B, =a. But i\ = l (a)(S.V) ］ｾ｡＠
' 2 2 

Olld s-a=-a-a=a/2 
2 

l'hliS, r =3 
=oo Coordinate> ofC2 are ( 4. 0) 

s-a 

·_ equation of ｣ｩｲ､ｾ＠ with centre m c, " 
(x-4)' + y' =3 2 -- .(2) 

Equation\ of common tangents to circle (I) and mcle C ., 
x•-1 and y=-T-

2
-{x+2) 

J; 
[T1 and T, 1 

Equation of common tangent; to circlo (2) aud circle C 

" 
x=l and ｹＭﾱｾＨｸＬＺＺＧＩ＠

J2 
!71 andT,] 

Two tangents common to (l) and (2) are 1
1 

and 'l2 at 0. 
To lind the remainh>g mo traJls-erse tangent> to (1) and 
(2), we tlnd a potnl I which divides tl1ejoint ofC1 C 2 in 
ｴｨ･ｲ｡ｴＱｯｾ＠ :r,=l ＱＳＺＳﾷＱＺｾ＠
Therefore, coordinates ofl are (-4 I 5, OJ 

Equation of an)' line ｴｨｲｯｵｾｨ＠ I i' y = m (x + 4 I 5). It "ill 
touch d) if 

ｾＭｾｾｾｾｾＱＬＬＧｬＫｭＧ＠

64m2 =25(1+m2 t 

39m2 =25 

' m=i 
ｾ Ｑ ＳＹ＠

Therefore, these tangent< are 

5 ' 4) 
_v = ｜ｇ＼ｩｬｾ＠ + 5 

21- F.quati<>n of any tangent to drclex0 + y' =r' is 

xcmO +ysinO-r 
Suppose ( 1) i' tangent to ＴｾＧ＠ + 25 y' ｾ＠ I 00 

' ' ＢＺ｟ｾｌＭＱ｡ｴＨｸ Ｑ＠ ,,2 
25 4 Ｇｾ＠

1 hen (1) and ::::::c + m =1 ;ne identical 

" ' " .i ?_• 
ＲＮＮ［Ｍ｟ｾ＠ = ___±___ =-

cosO sinO r 

25co<9 Ｔｳｩｮｾ＠
=> x, = ·Yt ｾＭＭ

' ' The line(!) meet the coordinates axes in 

A (r sec e. 0) and ｾ＠ (0..- cosec 0). Let (h. k) be 'nid r·'; nt 
<>fA B. 

k=rco;ece 

' 
Therefore. ' 2h=-- and 2k =-'-

>in e 

As (x1 

we gel 

cos 0 

' " x,•-- and 

'" 
.l'l = 2k 

' ' y j lie' on the ellipse':_+ L = 1 
- 25 4 

"-(625 ｾｉＮＡＮＨＭＧＩｾＩ＠
254h'i4k-

ｾｾＫＭＲ｟ＬＬ＠
4h' k' 

25k' +4h' =4h' k' 

Therefore, required lucuo is 4x2 +25 y' = 4x' J' 

• ' 0 22. 2;(" + y -]J.}'-

---, Lx' -hr-J:y+ v' =0 

_;, h(x-y)-y(x-y)=O 
=> (2x-y)(_,-y)=0 

---, y=2x, y=x art the equations of strai[!hl lm<'' 
passing through origin. 

Now, let the angle bet.,.,ccn ｴｾ｣＠ lines be 28 and the line 
y ｾｸ＠ makes angle of 45" witll x-axis 
Thcrcf<""'-"" ( 45° + 2 9) = 2 (slope of the line v - 2.\1 

ｾ＠

ｾ＠

tan45"-tan29 __ =
2 

1 tan45'xtan2fl 

l+tan20 

' tan 29 

(1 +tan 2fl) -(1 -t•rllaJ H 
--

(l+tan20)+(1 ton29) (2 + 1) 

1 tan 2fl 2 2 
-- - - ｾ＠ tan2fl=-

' ; ' 

2 

' -
; 

2 tan e ----.. --. ｾ＠ (2 tan e 1 ·3=1-tan'n 
1-tan'O ' 

t•n'9+6tan0-1=0 
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244 

ａｧ｡ｩｮ［ＬＮｾ＠ OCA 

wne=J·.OA=-' 
OA tanO 

= JO+JiOJ 
(- 3 ｾｾＧｉ＠ OJ (3 ＫｾﾷＧｬｯｽ＠

ＳＨＳＫｾＱＡＰＩ＠ on ＮｾＬＬ＠
·--=Jv+-.1 J 

(10 -9) 

ＨﾷＺｯｾｦｫｬｴＯＴＱ＠

let the given circles C1 and c, have centr.,. o, and 0 2 
and radii,., anJ r, respoclivdj. 

Let rhe 'ari"blc circle C touching C1 intcmall}, C, 

c'tcrnally ha'e a r&liu> rand centre at 0. 

Now, 

\ ' ··-·--<, / ... 
/ 

002 ｾｲＫｲＬ＠ and 001 ｾｲ Ｑ＠ ··r 

001 - 00" ｾ＠ r, 1 r2 

wh1ch i> great.,. than 0 10 2 as 0 10, < r1 + r0 

(""C, lies in,.dcC1) 

=> iO<U< of() is an elhp>e Wiih foci 0 1 and 0,. 

Alternate sulutiun : 
l.et cquatiOll.> of C1 be x' <· y' ｾｲＬＧ＠ and oi" c, be 

. . ' n-al· +(y · br ｾｲＬ＠
lei cemre C bt: (h. k) and radiuo r then by tJ,c given 

｣ｯｮ､ｩｴＮｩ＼＾ＢＢＧ｣ＬｾＭ

\i(h al2 +(k- b/ =r+r, and,lh2 . k2 Ｍｾ＠ r 

m ASSERTION AND REASON 

L. Since the ｴ｡ｮｧｾｮＡｓ＠ are perpendicular. 

So. l<>eu' of perpendicular tru1gems to cirelc 

m MATCH THE COLUMN 

l. (A) When two circles arc intersecting: they ha,·e a 

com1non normal and C"<Jmmon tangen l 

(lJ) Two mutually external drolcs ha,·e a oommrm 

normal and common tangent 

25. 

ｷｨｩｾｨ＠ represent. an ellip><e whose li,ci are at I a. b) and 

(0. 0). 
"I fle equation of circle having ton gent 2c +3)'+ I ｾｯ＠ at 

(I, -I) 

-=> (r·ll'+(y+l)' ､ＮＨＲｸｩｊｹＮＬＮｬＩｾｏ＠

ｾＧＫｹＧ｣ＲｸＨｦＮＭＱＩＱｹＨＳＱＭＫｾＩＫ｜ｪＬＬＲＩＭＰ＠ .. (I) 

whtch ;, Ol11wgonal (0 1l:e cirde having end roinl of 

dmmet"'" (0, - I) and ( -2, 3) 

=> .r(x+2)'(yoi)(J··3)=0 

=> 2i--··J => ［｟ｾ＠ Jn 
. .from e<J<"'-Ii<>n ( ·J) equation of circle. 

' . 2>: ＫＲｹＭＱＰｸＭＵｹＫｉｾｏ＠

... (2) 

Ｏ｜ｾ＠ the circles with radii 3. 4 and 5 touch each other 

external]}· and Pis the point of inte«eciion ot ｴ｡ｮｧｾｮｴｳ＠

' 

=> 1' ts inccntrc ofi'.C 1 C ,c:. 
Thus di,tance of point P from the puims ot contact -In 

radi"s (r) ,,f il. C1C2C1 . 
c 

io., ｲＭＡＧｾＮＬＧ｣ﾷＧﾷＧＧｾ｣Ｂ｣ ＱＱ ﾷＧ＠ b){s c) 

' ' 
"here 2s=7+&+9 

Hcnoe, 

ｾＧ＠ ｾ＠ y' -1(,9 is a dirccwr circle ｨ｡ｶｩｮｾ＠ e4uatio11 

2 • ' 0"0 X •}" ->.>o. 

(l "I When one circlo lies in, ide of other lhen. they ha>e a 

U>Tllmon normal but no c<lmH\Oll wngenl. 

(D) "1 wo brruJcbe" ｯｦｾ＠ hHerbola have a com :non nonnol 

but no common tangent. 


