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Cone:-' A SO||'d 5-:'30!"& 3ener-ateo£ o‘:'sfanc.e 'S called_ r-qd;us

: h
by o sl;raight line pPass'nj throvj

: h
Qa {-'xeo(- P°'nt and re —e. PO.SSCS thr‘w_fjh Vef'te'x of u'm:, e
a f-l'X €C‘- l:-ne. 1S Cﬂ-"EA—- co interSQCEl'an l3 0. S‘ng’c Pdfn or

‘ ' x ed paint circle or f I'=0
' of Con&i= e fix : '

Arne. Pis'nﬂ l:hrough Veftex and Eq,ga‘bdﬂ Of le"e "
§ | )
perpendicufar L, the centre of base Lot PUY) 'be any tP:,:t(_:,nK')
i< called axis of cone. circle having cen )

ook Foiht "-’)C aure
Apex:— The fixe x| From figure,
F led vertex or&p radivs =|cPl=r

UsIn 9 distance
Jcormu]a.

i (%-h) +(4-K)

cone 15 ca
OJC con €.

NGPCS ofCone:- The cone
ts called mapes. The

Par{- o bove the vertex 1S UPPE”'

part below the vertex Hence "“’V“'ireal':_ 2
circle is; (x-bh) +(y-k) ="

n int
BPCS 0; Coné Nd;%ﬁy 0f pca(,g). be any 'P?;t
named a.ccordi™g to \jé{’?:)\%é’ circle having ;&fntr:
e borigi 0,0) and. raciys
heir base. cht{.f;??{&/’ rigin 0Q(% _
of cone s circle, then 1 f\_uf‘ lofl=r

. 14 th
C.a”EoL circular C°??é>@\f§;en Tt us.‘nj distance
J

[
]
h M

2

Conés ar
shape of t

cone IS € : ormulQ,
base C:f“ecL e.“ﬂqh caonNé f N
v S .\/ -ts qx;s = J(X-O)L-{-(ﬂ-ﬁ)l

nq
« A cone havifg
: o
lar (_ich{ar bas r = ./1’-.;.31

' icu ),
Peff’E'lﬁlc:: Riqht Circular Cone: savorief Lobh sides
1S O 3 , L y &
¢ o r = xX + j
SeC‘E’on‘ - VLS. %
Cat"lfC ta,..,daroL corIiC 5ec'c10r75 = N +Y4Y =T fing radivs Zero
vy éirc.le’ Ellips€ : A cirele I?::t circle. se
e bola noL, HJP"L’"M" 2 m“eCLz.Pm" it pot 70
o G . + _
Parct' ‘!:UCU the PraFth ° xl‘ 4-3:{1--:-— o .which 1s
WE flr‘St SI OH’)EV Coﬂics Wi ” e - (_l'fc.’ﬁ
' N ;
of o :rcl et.e eavuaHon of PO c ';’ayon.f
U Qa. r. oc
be’colkm P. et of all Po;nfs Fa,ramek” U
Circle:= asctof ol P00 Cleiete
n a plane which are equidis tan . plx,9) b any P
frarm o gied point is aaled |t iele hariTd
circle. The f'xed' Po;nt 'S OZn\:re ot ort g an o
called. centre and fined radivs T
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By (I)
+Y +29%X +2fY =—c

From pointp i f. hh | a,alol""‘j 3 and JC an both sicls

— IS X 5 L 3 2
- A% y (7&-1- 29%+ 9")—!— € +?-fy+f)='7"'f"c
A Po . .
n 87 9 + (944" -5+sz
IOM, )
bpj =T an: o (- 9]+ G-I~
:L:'::AP'- .& ;5 OJC {-he )CO)")’"Z.
e 2 y 2
2 loP} (x-h) + (Y-k) = T
w CoS8 =
EVC — C"' 3) '—f)
: lp ] =9 = Yersinb here cen. ft"’z—
smB :‘['Z'F;r -y S r raJllJS = j +[ -

Thus X= F<oe5 6 and YJ=r siNé v The eavual-non X +y +2§x;2£y1:;=o
ore called paramel:rcc eqs of . caled "@eneral &uabis

circle where @ 15 paramef&"‘ el .
Examf’ei erte an Eq/ual:mh Of & Evcrj Q_Q/l/a é"aﬁ 076 225 Z’J
the circle i bh centre (3, '5) ertd | Q@};nd ¢ represent

é%P\ "f C /re le 'f) ’) Cocfﬁaenf.r a)f

raal:us T.

Solytion:= Here /jjg\k o and 9 ss L. i) It does
centre = (h,K) = (=3, 5) ;53 > ot irnvelve product zy.
+ h=3, 72 S Emmflez, Show that the o
radivs = r= 7 eguakion ok + Syt 2 .,.'32.,_{?:
w sents a civcle . Also frind
(2-h) + (3—"@ refr;e L addivs
= (2 c-31)1+ (9-5)"= @) RN
3 2 _ 4 Solytion:-
-‘r(x+3) + (9-37 1 o g,&;.s‘y + 242 +36Y +/0= 0
o X+ 66X+ 9+ 4 +25-109 =49 ' (= g 5)
12.+jz+ 61-!05+9+2_5-—‘-{9=a = xz'+jl+2‘-l-'-x+-'-agé'jf'2-=0
+ L4y +'6x"05€—'5; SN > o+ Y +2(B)x+2(B)y+ 2=0
which s req,. €gq. ° l :
'5!-; 'S o,C ‘“’)C )Corm
Genera’ Form of an xz-_'_ 31_’. }_gx +Z)Cy+ =0
Theorem:— The equation .« centre= (-9,-f) = .._1__5?_-_' -_fs__q

) 8 i
2 —_ s

r?.Pr'cSEhf.'S a. circle § f anedl c

beu‘nj consl:an['s. - g
_ 144 2224
_— e 2
25 25 -
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. [Jrad 32450 a3 , = r=J@G-5)"+(6-10* [+ h= 7_)
25 - K=&
= r=d(=3)"+ ()t

= J4l8
S r=Jdo+16 =Jd268 =5

Non €4- a)C circle 5
(x- b)) +CY-K)=F

U

A CU’C’C PG—SS"nj Three Non-

Collinear points (-2 + (J-6)"= 5

Fiﬁo‘. ax ecvuahion Of == xz.-l'z‘l—zl"(-f' jz+36- ’2:1 =25
hich POSSE.S 'U"N"OUjh the | => 'X.l-l- 3’-_ "I?L""'?-j +15 =0

%3) | A cirele passing throveh
¢wo points and having 1S
centre on a given /iné
:~d an equakion
xample 4, Fin e
"E]" c:‘r'c.fle having the Jon of
ACZuS.) and- B(x,,Y) 45 a

&ﬁj?f%—t P, 3) bo_'anj
3 oaint an the circle ,
having A0, 3,) Al
EO"/ | | Clnd_ 8(7-)_‘,3)_) (11,3)
Also  Jaol =\co|® Nv\ as ends of
Che5) 4 (k1o =(hec2) 4 (k-3)" | 30 59 m L APB= 9

h"+lfh+4+g’: LK +9 (~ 0”9!& inscn

E xamﬂe 3.

L —10h+25 + Kk =20K+H00 = circle is 90°)
_1oh —20K +125 = 4h= 6K +13 so AP L BP
- —'0h—£{h—10k+6k+|25"13=0 iy (SIOFC of ﬁ)(S'OFe 5} BP)=""I
or - |4h — 14K +112= © ( 34 3') Jd - 3").—.-—?
_ (= by-i4) s
or h 4K-8=0 ._Gr{f
= (9-9)(9- 9.) = = (t=-2)(x-%,)
By (i) +Ci) > h-K+4=o0
3 & h+K-8=0 — (4-9)CY-9.) + (x-2)) (x-%; ) = o
2h — b4 =0 a2h=f | OF (X=X )(A-%) + (Y-$)(%Y, )< o
+ he?2 put in (i), we get which is requireol €.
2L+K-8=0 = K-6=o0 of circle.

oy K= 6

© r=1A0l = J(h-5)+(k-10)}
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A circle passing 26h= 50 = he I put in (i)

two pai’nfS and ' 30) +4K t1=0 =+ 4K+4=4
-

0 l:an ~ —_f—_l_“

;oi'nf.sg s Known As r=Bel=J(h-4)"+ (k-3)!

= /(,_4")‘_1_’,_(_’_3)2. : s h=1

K=
of the circle passing

-1
t(-2,-5) o 4 tovching the |7 7 ° K-+ ) = J9+/6
poin &) &

‘ 3 wdy P o= 5
“ne 37(+l(3--2£1=:0 a.f. Hqi Pomf(lb) v eq/_ ojc. Cl'r'C,le is

E x,amfle

50‘0{5""1-' ' L & (%-h) + (Y- K)‘-:lr" )
Clearl_j from °pll,3) * (x- ,)"-I- (5._(—1)) = (5)
f~'g > o +l-2x +31+/+2:f=?-5 |
> X+ Y -2x +2Y-23=0
IAC.II'—* IBC-ll Al-2,-5)

o (b)) = (b (k3" | dwo points and tevehing a
v (42 + (x#)' = (0l T | giiencline |
+ Rrtshh Ko 25tk R Bh 8- Eypmple 6. Findd. on <407

N\ : ) . Horauf/'; '076
5 @ \,\?\ e ‘-'—.J _ c_lmla Pass,nj .
0K +29 = —8h—6K+25 2 ) i

= 12h+ 6K+ 4 =0 r\&\/“ Be lime x+2y+5=3

- 3h+ 4k+1=° 7@/{') 50 ution:-
given line "S@MH-“=° clearly from A A
SloFe of given hne is// ".-‘-1- . frq

SIoFE °f radial Sejment 8t = -’;—; /,q e 18¢) (

' 8(1-2
'3 ine is lar b radic J R
| t:gnf:::t Sé +(h- ')1"' (k-2) = (h-1) + (k- ¢-2))*

> ht)-2h+K +4-bK =h +/- 2h+k*L 4 a4k
(slepe of )(Slof’f )

tangenf line radial sej"'"!"{') =-1 |= -4k = 4K => 4k+4k =0

BcC - K=o or K=0
- K-3 :
*(F)( ) = Now [Ac| = |cL] where L is tangent line
L _ 4 I(h)+2k)+ 5
- -3 (K-3) = 4 Ch ) (h-f)L'f'(K")')L: _’_E.Z_._g—*—-—-l-
> —3K+9 =~ khtl6 JUy+@)F
— 4h -3k +9-16=0 | Sz oy 2 Ih #2002 #5] k=,
> 4h -3K-T7=0—7U J5
Bj 3(‘.) + Lf(ii)-" - h".—-z})""/'f"(f = /h'l“ s/
J5
A =0
?6";"-*;,'22'; ng._._-o -4'\/3: m = Ih+5}
_lh —12K "7

4
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Savuar‘l'nj beth Sia{es, we get

- Ll - 20h =07 Lh( h-5)=0

Z{h:: O,
> h= 0,

when h= o0, K=0 then

relAcl= JCh-1)"+(k-2)*
r = (O—l)z-f‘CO—Z.)?' = / )+ 4 |

r=Js Now eg f-"f' crrele
¢S (x..- 0)2-4' ( Y- 0)2':: (Jg‘)z
A 1
-+ x+Y =5
when h = 9, K=0 then

= |ACl=" Jlh-)*+ (K-2)*
r = J5-)*+Co-2)* = J/8 +4

h-5=20
h= 5

r = 20
> L
is (x-5)t(J-9 = (\/’-fﬁ}\:ﬁ;;f
L L ~Lo>”
2 5-{0X T = 24Q0)~
- +2 b § 2K

Ineach of the fc:»”ow:"r')jJ
e find. an egvation 0f

Circle with

(@) centre at (5,-2) and radivs 4

§olution:= Here
centre = (h,K) = (5,-2)
>h=5, K=-2

radivs = r= ¢4

.+ Equation of circle Is
(x- W+ CY-K) = r?

-y Cx- 5)2 +(3-(-2J)l= C‘l)z

Now €9 "f Circ%i?lxs?\”{;an;_
AN

| =7 Eq/. O)C circle /s

o '+ 25-10% + Y+ G429 _ 4o
+ "+ 10X #2Y +13=0
(b) centre al (yz,-3/3) and radivs 23

Solution;= Here
Contre = (h k) = (J3,-3/3)
- h:f):} K::".S/E

(xh) + (4-K) =7
- (x-J2)°+ (9-(¢373) =
> (x- i)+ (I 3/3) = 92
o 2 fix+ () Y +203B)+6) =5
_2fix+2+Y +E6BY+UD-8=0
-2 +6BY +2/=0

(c) e,rz?g%\of I3 ao'a..rnei‘er P

r

@g‘f (-3,2) and (5,-€)

(2J$)L

centre ¢S (hK) se

_ _4+2
()= (322, 75F)

(b)x)= (’)"'2.)
—?h:::f) K=—-2

= /A C./::' 1/(’1*3)1-}-([{_2)1

£= Vur'+ 2t =SB+ H
r = J32

L

(2=h) + (Y-K) = F
> (x-0'+(Y+2)"= (V32)°
> X+ -2x+ G G 49 = 32
-)"x’-.,c.y?-; 2,(+45+ S-32= ¢

7('1+3L“27C +(“_‘/-—27=o
Q Find the centre and radivs
e of the given with the given
e:vual"'on
(a) X +Y +12% —10Y = o
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SOIU'HO”:‘" 3 =~6 & G- 8
2"ty +12x-10g =0 2f= 4 =+f =
Cornfarﬂ wikh

Y4 29X + 2fY =0

, C= I3
ontre 15 (-3~ £)= (3,2

Raolivs =¥ = fj_;;—l___c—

2g=12 =+ 9=€ , 2f=-10

-+ f=—5, €=° © =23 + ()= 13
centre 1S ('_3;"36): (=&, 5) 4 "':‘/ 2 + 4 - 13 =/13-13 = 0
Radivs = F= m > =0

= [ (et +(-5)-0 =J36+25 @A) b+ by*-8x+12y- 25 = o

rF= e .Solufmn'
l[z +4j - g% -H?.j -25 20

Solutioni= N
"-_+,5'j +’({)( +12Y - (0=0 Campare Wi
S L, l+2'jx+27£j+c::o
LN L P 2y_2z0 (+bY 5) x +]
= W o) S § (FCAD\ 3: _/
-ﬂr\?lﬁ_..f_—: -2 =y
mpare With (O 3 . o3
Co P | z - F"' 2 Z

-=-§—- Qaaleﬁ r = \/9 -f-f . &

5
P —
and €= % 0 r= Jurtr-3)- (%)
5 ..
centreis (-9,-)= ("% 5) -’y
| Y I+ 2 4 22
J NN e 72
Fagivi= re  "RAP ¢ 94 25 38
— \/Q_L__t_—. 1
+r= J(3)*(5)-) :9 '
03 Jchaf passes %hravjh the gqiven

y = 27 (a') A(QJ
J5 Salvbdn'
(6]

ar from
(C) x"-!—jl.. €% -f-l{j 413 = It is cle j’-

50"’{;0,,: %30}'2 {:hatz
X +y*. Ex+4Yy +/3=0 ) L
Carnf’are w 1 th lAO| = |Bo]
L+ YLty c=o o (he ) H(-5) = (hrt) +(K#3)
&
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hL 3h+16 +K -10K+25= h +8h+i6 +K+6K +9 h+ldh +49+ K =1L K+49 = h -l0h +264K +2K+!

~8h- 10K +Ul= 8h +6K+25 — lih - 14K +98 = -toh +2k+26
v —6K + U4l-25%0° - 14h +10h -14K+98—26=0
24h— 16K +7L=0

- —8h -8h-10

.p-—h-—K-l-l.:.-o..--———‘r(f) - =zh- 2k +9=0 —> (U

L |co]
Alss  |AaO] = |

L
> (h-t)' +(k-8)"= (=8 (kD) g g (k)=

—~8h —1oKk + 4l N . 34— 14K -2=0
— = b
- &h ~16K -2 &= 7K -1=0 — Cii) ( y2)
G4 =0 — C¥ + h - 3=0
hoE T h - K+1 =0 (e - 3> 515'3?§+’: o
" - = - ) -
Bj o+ C“)"" h "'2'('.-(1:-0 :f-lf_*__———t———
— _aK-—3 =o _I13K +156=0
, 4(\@\ _ = K=I|2 vt i
& —-3K=3 ~» k=-| putin (D @\? 2y —13K=- 156 PU)
| = a"“l: @L/
h f-O4] =0 = —hHIT 0%3\ 3h -2(12)+9=0
—-h 4+ 2=0 —-h =-2 => h{"/:_@ ey 3h....2.14 +9 =0 —>3h-15%°

- N N
/- /‘}\\_ v
7). "
/ ( ,"‘/
\

h=95 RS .

r=1A0|= _J(h+7)*+ (K-7)*

= J(5t7)% +12-7)*
= Ju*r + (5)*r = Ji4y+ 25
r = Jt6s = I3

Now €9 of circle s

")")&--I-I-I-LIX-I"jl'f" -l-?.j —~§4o=o¢ (x- /7))-;"' (j—K)L_—z L )
+(x-5)+ (9-12)" = (3)

> X +25-10x+ Y"1 4o 24 /69

- X +Y —10x ~284 +25+ 199 l69=0

> X +Y —Y4x +2§-35=0
& A(1,7) ,B(5-1), €Q90)

Solvtion:- 3 or a+§t— 10x -2ly -

clearly from x ) A(a,o), B(o, b), C(o,0)

fig, ACHY Sofu'l 101 = 8(eb)
|A0l = |Bol’ ' clearly from £13 ““’f/\ |

-r(h+7)l+(.""7)!-"" (h-5)+ (K+1)" IAOIQ"-: 1Bol” |

A(,0)
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(h-G)L-l- (K-—é)?' = h+3)L +( K= 2.)"
1 +25-10h+K +36-12K=h +9+6K+ K+t -4k

“+htar- ) . _10h-12Kk+ 6] = sh-QKJlZ;s
B ) ¢+ 61-13=0
-2aht4 —10h - 6h —12Kt4
i b_‘.a}-'blﬁ__g.—-‘? ) - —| i
- -2ah+2K > —16h —8K+48°
Also |AOl = . - 2 o Sth

h- a l'!’" (.K"'O) = 2 Also lelz__-_; ‘COI‘L
L’ )1 KL-' h".[- K )
- ﬁ'fa'-lah‘r L 6)1'-'-" (h‘3)L+ (K-!'Cl)
h+a =© (h-5) + (K- 2 2116+ 8K
- o > h h"_,.zs-loh+Kz'+36-)?.K=h+9-6H+K
o= S po £ 11 —ioh +6h -1
N " b ~ 4l -20K+ 36=0 ")
; _ =0 _ &L
ﬂla(%)*—lkb—kf L - -2h _jok+18=C —7
L b —
4 Z.Kb': b -y bR _z_h—IOK"'lB:o
] /__—____————'
As r= |ol= h + k" (f\<?(\%> —~ 9K +12=9
Q)Y .
T - Ja B\ —9k=-12 =+ K= L ptin ()
> = _%- + ._b; = az_fi >\ + -9K 3 fu

=t 6h+4-— (8= 0

_l4=0 = 6h=

. eof circle s J_———,_—'——j‘:
NUV\' ?'C‘V f .&xg pne = ,AO""‘"- (h"'g) 1'0: 6)
2 T

l" /2' \ \\ {h‘ =3 3 =7
S\ ;_/'
v
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=0

3+ 3y - -8y~ 65= 0 (+by3)
+3(x1+3l)'f‘”1-8':1'55"’°

. " OL
h o the JCo”ownhj, fin , ) ]

'flrr: e:q;uakin of the circle passing - X +Y —15%X-18Y +17=0
(b) AG-3,1) ith Fadivs 2 and centre

ok Z-X.—3j+3='°

Solubion:-
.+ C.(h,K) lies on

1518y 4 225-481+ 324
4
xz.,.ﬂl__le—-lBj f §'Z"3' - a

(h +3)1+ (K-:)L =

1+9+6h+ K +1-2K=4
h"+ K"+6h 2K +6 =0 — (ii)

(h-9) + (k-1)"

—ir(h-3)l+ (K-H)b =

v B b
1~ 6h+9+ K- ++2K= h + K+[— 2K ,:,:%\ (iy 2h = 3K-3
6h +2K +10= -2K+! o\\ - h= 3K 3 et in Cil)
¢ ii)
- —6h44K+9 =0 —7 ! /(7\2{}&__3)—*!‘( +6(3K3 _1k+6=a6
(N + 3cii) , we get f‘(,j ]
° 10 , r\[\%/\)ﬁ) 9K___—"'9 18K 4" +9K-9-2K+6=0

1ih —12K -l =0 Q-J
1€h 412K +27=0

O\
= \ Y\ ‘5
~\ 7 4
-2 h +f5/"—§ - h= >
Q

o (> 4(2) -3k=3" = °

- 30 ~3K+2 =0 =¥ -3K +27=0

3K =-27 = K=2

J (h-3)" 4+ (k+)"
- r=_J( £-3)"+(5+)*

Now = lAC, =

= L
) (%) +(19)* = \/%4—100
- & 81

r= 4

(x=h)" 4+ (9-K)"

> (x- 1)+ (3- 9)_(\/_‘757)

5% + 225 +4+81- 18y= 4E
o

-+x ;

4 <
ok '+ 9- 18K +4K 4+ 36K-36-8K+24 =0
3K: + 10K -3 =0
-+ )3k} +13K-3K-3 =0
1IBK(K+1) -3( K+1) = o
(13K=3)(K+1) =

- |3K-3= 0O, K+ | =

/= = — |
Ki= 3 K

when K=-I ther h =

= (%+3) L (Yy+1)’ = () =rez
A9+ 6N AYHIFLY =4
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—-26 +2K+5=0

- 2!
3 = 2K-2l=0 = K=
when hz-15 and k=3 e

13 5 \/.__——1————-—1—‘
9 °f circle IS (i-h)L+C3-K)Z== r r=|acl = J(h-5)"+ (K-1)
4 F= - r= mtf

L l9

,314-:5‘ +(|33 = 4 = [(-31) *t

+.
2 = [9€] + 3‘ /

69x" + 225 + 390X +1694-784+9 =4
167 167 r = J420S

Xty +Ex+2y +€=0

\

-)('X.'f" +(3-—-

-> r6?f+16931+ 390X -784 + 225+9 - €76=0 Now €g. of ?;.'rcle 'S
5 169(X +Y ) +390X ~78) - 45 2= O (#-h) "+ (I- K)'=r'
) ;.ﬂ\ (S, 2:;"}'::9:?':82 H:)e > (x+26) +(I-F (m)
N L4522 +676+ ] “oaly 4 dul - G200
5oluff0’7-f"’ c. "
gt is c<lear from x"-l-t!frsz-i"uﬂ v f'—z?—'-- 4202 = o
{—-'jure that %@%}_,,szx -21Y + (- lot6) o

N O"-l-:j FS2A-21Y - 265 =0

(d-) A(l Ll) E)('" 3) ancL t'ange,n
the line «+ 3y-3=0

2 2
AC.' = IBC’
( t to

(h- ‘S)L-r CK-I)L-: ( h-3)z'+ (K+Y4)

h+z.5 -l10h+ K"I"-Z-K h'l'? &(‘3\ . solutiontf
-+ K’-_'_Lé \\S“K 2%-Y_10
O — AlLY) L
—1oh-2K+26 = ...\gh +8K + 25 It s clear f-r‘am
-+ —4h —10K +1 = 0 —> (1) {_'3
lacl® = [Be]™  BEbE)

(h=1) + (K-4)= (h+) +(Kk-8) 4330
slope of BC = -l:\—"'% N X X
i h+l-2h+ K+16- 8K = htleoh f Kty 64 16k
: both lines are Llar So b 8K 416 = 2h+ 1 ~ 16K + 64
@) (55) - 4 8K ~4B =0
-+ h—- 2K $I1Z =0 _
=+ 2K+Q =—-h+3 b |,.‘=Q_K—l?_——-"—7“> /
+ h+2K +§ =9 ) Now |ACl= |cL] where Lis ':Q"ffe,':m
- Sh + 10K +25-—=o‘-'—'—°'“') J"TTL=M
By )+ (i) 5h+I0K+ 25-—0 ahioad J+e)*

* L —
h +26 =o h _2hal+k—-8k+lé -———J—-T-é——‘

> h=-26 put in GV savaring both sides
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Find an equation of a. circle

" 3 L L ~18k=-¢h
_ QKT = h 9K+ +6hK-18K-€ Q . ive ta
k4 K- 8KHIT : 5 of radivs ‘@’ and (9ir ¢ in

L - ol quadrant sych that
oLk ok -80K+170 = h™+9K +9+6hK-18K the second g suc Q
8 by - ash-ag —6h |t is tangent to both the axes.

S 3 —€hK = '
- 9k + K =14h - 62K 161 -6hK S A Salufwm"

pot (1 in CiD) . radivs = @ ’

9(2K-|?.)L+K1-IQ(ZK-'Z)-GIK+l61-6(7.|<-!2)|<=° so centre =(-a,a)

L == ‘ ' & e
G (UeHUl-4BR)+ K- 28K+ 6B =6ZK TS | req of cirele S
- 12K +T2K=0

r 2 L

- 36K +129 - 432K+ kL 28K+ 168-62K+ 161 | (x-h) + (§-K) =T
z =0 o 2

- 2 TEE = (x‘(‘a))L'f'(ﬂ"a)-: a

(R - >
> 25K -uSOK+1625 o( by 25) o (n+a)t+ (§-a) =a
— - L
+ KF- 1BK 650 . o+ ran+ Y +a-2ay =a"
> KL" ‘3K-SK+GS=0 - )(_L+3L+2a-;(_2_a.j +Q.L-:-. 5
13) =0

«((k-13)-5 (K7
(- 13) (k-5)=0

or K-5=0
K-13=0© 2
=95 M;}i\o x-+ Y +6x-‘fj =0
& K= 13 ) AN SV R
L olution:—
when K = 13 then h=203)-2 =14 LT Een-UY = o
g .
Wwhen K=5 then h=2(S)B*\@— 5 Compare ~1th

e EAOJI -
so C, ('2/5) Q"Jxﬁié}.\ (MJ '3) b ,n".}. 37'+7_37(+2fj+ C =0
~
Now , ~ - N
r=|Acl= JO+2) + (u-5)r =Jlo 29=6 =+ 3=3, 2f=-4+f=-2
C=0
r, = |ACl= JO-14)"+ (4-R) = Jaso
ircle 1S C("Sz"f): (-3,2)
New €4, of circC ) Y 4l ,_ :
(x+2)t 4 (3-8 = () r= Joftc = Joriento
% - ]
F=~9+4 = i3

Dictance of centre fromling 32-j=o
_ |363)-2(2) +o | -9-4]

T+ )" 7z

L —
d,,(_"+Lf+f4x+H +25...|Oj — =" 0
o> Xyt +Go-10y +19 =0
so e of circle

L
(x-tat + (§-13) = (75 - B _m=r
L o 4196+ Y 4 (697269~ 2207C Ji3 .
- A —23 line Ix-24=0 IS fa’?jeﬂf.

-+ Hen(e
Now Distance "f centre fmm
ine lx+ 34 —13=0
P.(-B)-!- 3(2) -13 [_: |- &+ 613

#—ﬂ

V() +(3)t i3

X +y-28x -2y +IS=0

"
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13 J,'é =)y For circle =~

] JTB. —0 IS ~')(_L+31—6)( +6j—‘-’6=0
- Hente int 27(+3J-'3“ umf?arf_ Aith
’cangent- 7&-_,_3"_,. 231-}—2.}3-3 +C=o0
& ~24Y-7=0
that x +Y +2% “J - _6 = 9=-3 | 2f{=6
Q7. i’::rf xt+3;_’ 67(4'431"9:0 L'OUC-h 2—3 o _?-JC=3
externaly. - :
| c(-9,-§)=(-1,0) , hi=Jg4fic

Corn pare wi th

G 3,8)- (3,73, = Jgef
+ h= [(3)'+3) 446 = JI#9+4
= = B

G (=9-f)=(b1) , h=d g+ = [ Now|c,c]= [@+)+(3-9'= V25 =5
+ hi= JF+e)sr=J9 =3| =+ laal=5=8-3= h-0

x: _.»-'q;(O . hes
For circle Fcical= f-f = Hence touc
2 2 K
% +Y-6x+4y+7=0 o£8 \Q internally.

29=-6 = 9=-3, 2§=§ -Pff,,?-@,%/ ' Find. equations of circles of
P e radivs L and tamngent to
5{ - € line x—=Y-4 =0 at (1,-3)

s =4 =2 g,\,tion:-
Now QO
(¢ ol = J1-3)"+ ()t = J16+9 . lAcl=2

= 25 =5=3%2= h+h o 14l 4

x-j -4 =0

ACl,3)

- |¢cCl= K+ = Hence (h-|)1+(|<+3)1= q

kouches externally. htl-2h +K+9+EK = 4

QS Show thal the circles

&4 .
L +Yy*+2x-8=0 and XL+3L-61+5J-46|"’ h'+K-2h+6K+6 =0 ——> (i)

= - - =l -
tovch intermally. Slepe of x-y-Uu=0 = T ;
1 K+3
SO‘Uf 10N = - 8 ,OFQ O}: AC = g
For c:'rr_le ~ . BQH') ines are lar se
y B L
- § = K+ 3 - _ K+3=-ht+I
Rl Diogh 474 ( h_,)(') | =

CQMFGI"C wi th
- h+K+2=0

or ;—-K—ZPUt in (1)

11+j‘. +29X 'l"lfj +C=o

29 = ._ — %
J=22* 9=1, 2f=z0=>f=o (-K-2) + kK=2(-K-2) + 6K + 6 = ©

K+ U+UK+ KA+ 2K+ G+ 6K+ 6=0
Z_KL-(- IZK""L‘ = 0
12
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= KL-l- 6K + 7 =0 ("T"'bjl)
- K= — 6T \{36—2‘3 -6:"..2{'8—
2'* :
K =- 6% 2> 1(-3/:!_7;{2'-}
- —
K=-3+ J% or K=.--3—J'i

then K=-3+Jd2 then
h=-— (-3 +J1) -2 = 3—-J2 -2
h = 1—J2
~hen K --3-J2 then
he-(-3-d3)-2 = 3-{27%
R =1+ Jd2

WI'IEI'\ h:l-ﬁJK=—3+JiJ F=2

Eq). of circle :_
(%14 JE) +(g+3-13)

AISOWheh h= l+|ﬁ. y K=-3—fi, Fe 2
Eq. of circle 7s

P
(X—l—ﬁ_)L+ (Y+3+) =4 G

Tangents and Normals

x K
.“\{‘- %
’ o=

Tangent to & CITEE:T
‘A lime which tovches the circle

ithout cottimg it s called

tamngen £ Iim e.

frcle:-
ormal to & Ci |
!:\i'ne. Lar to the ’cahaent line

at point o { tandency, 1S called

. e
normal limne.

'S

e
—

o

y s .}

For circle
7(."4' 3" = |

aEq/ua{','on Of fang ent' ’ ’

(ven eq,ua Fiom o)C CFI"C’Q (S
78'"'31-—_-:. r-——y Ci)
‘ POlﬁt P(x\;ﬂl) lies on the

i) becomes

circle so

AL
5

%,

i//(/” )"

< 3
as A+ Y = r—> (i)

4

P = 44

so C —— - 1
) AP \Q/j C."" P
(fQ}\f" ~

. qgfnj j =5 3! '._.:m(-x_-x‘)

- ey 3"' 3, = ’—_‘xg_l__('x___ X')

So eqy. of normal line at
P(xl) 3;)

:j"' :I)

(S

-—12-!"' (- 7(1)

—_——
—

13
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.
For, C‘r-cle HA +jj j ') ‘F !J'f'C o

l .
'){T +3, +231,+2fj,+c =0 Bj Cu)

"Eq/ vation of Normal®

Now sloFe of Mormal line

S - 31+J£
Z..-I-j

Griven equation of circle 7S - (X% J- J)

; 2+ 9 d, +£

'xf'-!'fjl'-l- 7—37(+!.?-{-j+ c = 0 —> Ci)

2+ P(%L,Y)) lies oM the circle se %COVCM:

eq, (1) becormes @5 lies :Ubs' y i s
X, +3,1+ 29X, +2fJ, +C=2 5 (ii) #"’5”* a“o':_ J

Diff(") W'r't 7€, w€ aet <
_ 4 —
£(1+31+ 292+ 1fg+¢) = J;L(O) P"‘mf
2.5'_—'.‘:74—25-!- Lf 4 _ o P
dy dy Gnriven €9
w+Y ” +9+f i = © y of circle Is
dy _ —(x+3) N;\f’fgyﬂ gt Pt
or f[—:-j- = —(ﬁ%@%k | ccn.trt ='-(_~o,o)~ ) r‘aofius=lr' ‘
dx %é-g Now peoint P(x,Y) will b‘f o:ES'Jf.-
SIOFC o} ’ca”fie"’t line at on inside the circle «+y =r"
Y = ’
- ),
POIV'It P (%0 f cel = r
| ( ~« +.9 J( , ' < |
e 4+¥ %)) =~ J(%-0)"+(Y,-9)" >/"< r
vsing Y=, = m (= T squaring both sides
- 'X_____,-f-ﬂ)()( 7() 4 L L
+ J-d = (&,+f Y -+ X +Y Zr
2 2 "
(5"51)(3;"')6): = (7("'7{!) (X +5) - X * 31 — ’-\é-’ o
Hence PI’OVQO(..
4-9)9, +(3-9) f =-fO=- %+ 3 (- %) (21,40
( / bt P

& (N |
33, -9 + 9f -3F - PN THIAT ] -n,,“rte.r:e ::irP:nsfclo the circle
!~ VI | . - ; 5'. , . |
JJ, "'j:- i fj __th' =_7(‘d|+X,'X3+X,3 é’iyﬁ:lﬂ""",'ﬁ*c:o accorolnnj as

%o

&+ yre2gu taf Y ¢

er“ﬂﬂ, +37(+-f—3=: 3(:-';"‘9,)-4"3.‘(!"'{3; ‘
adding g, + £J+C on bo th sides ProOF i
AKX 1YY, + It ax, +f3+fj,+£ (See on next page)

= x),' +Y) + 9% *F2AY TC

14
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Griven eq,uab‘an of circle is
LY = o —> )

Also given egquuation of line is
J=ma+C — ( 1i)

pub valve of Jd in (1)

Thos U”e-z_“ne\': i{:’e ~ost twoe Fa:'nl‘S-

< b ints
ature of P° |
N tyre Of fpofﬂh, we exarnmnt

t b-bac of

b) Keal an e ) o
C?.rnc)l-— 4(,_,.”;)((:.-0-) ©

c) _D'na- "narj ,"}C " T 2
z-mc)L- 4(r+m) (c-a) <o

Condition of tangency
Eor condi EioN of tangencys

b"-—Z{QC = O
L 2 Ea}):O
o (€)= 41+ ( S,
- bmc = 4 CCL-G-L*"" c-rra/=’

= =7 4 O . " ’7’7/,_ .,_az__ .
= 25 Ires iNn 5:012 the or C - C -+ N

— aCiem) = ¢
L

or ¢ = T NIt

?@uireol cond:bion of tangenty.

r R

B:f (ii) 3=mx;f_-a.dz+m

IS
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Find the cpordinates T PPy e T SR T
intersection of the Le drawn ko o circle from

0 ts o
e SE0J* Aso fird the are real and distinct, coincident
Ly 2 _.9==oé S chordl |4y imaginary according as the
lenjlk of the INCeTEEF point lies outside, on or inside
37 2 cl
Solution: 0o of circle 7 ke, gATS
ven e
6: b, aa 9,-_-.0—""'7'(') Pf'dof Jf clrcle
«td T - consider eq- °f |
_ : - x - _——% (1)
ven line 15 2t _ %14-3 = Q
d &~ 2 A —r Cit) PlJé v (1) J_,.’—‘_;_' Gi)
“’3-: oo j::fﬂ'ﬂ‘f"a' I e {_ f-hc
- X F (5-27())—"' 2x-7=0 s eq of ei ther bangent €€
| ’ b3 i
(B — = Q
_0A+ 2%X=-9=0 eele w tJ =
ae +257% e e Hoe 6an;7mf' Iine. passe’
‘XT 1 8% + /1§ = O .,_Lef.' Fi ;;nf p(x“j’) , (—hen
5% - {hroujh po
L jox—8nt=0 tion (il becorne?
s — ! ot — T
2) _g(xn-2)=0 oA, + @ Jt+
2 RO ST
e (X—Z)Csx—8)= !,{C__;Q;_.CMX, = &V T ofes
_2 =20 or ‘5'3(-8-"-'0 0{?} \Q 5571}0("(15 bo&h S .
% g . ﬁ(@?ﬁ“ L _ (a /+m")
=2 ) =3 /;ﬂ:ﬁ?/ (g, -rm*i) L ()4
,ﬁﬁz\f"}*” L L L__-z_mx,'d = .a t!
So (1) 5ﬁ 5- 2(2) = Sj{\if{\f\f " b el —’Hl +m X ! T 8
(8 &xiﬁ&k xz,'mz-—d'mz-lmx'jl +J, = & :: ’
;',:."5"'2- - ) ( -
and 3 /? . Cor x=§_ (x:' &)m"_ ?_'J(lﬂ;m +z - OIgm)
j = %.é—:—-— — / 6 . uadraé-llc, I'V? i . |
S S | This bGINj Y
s Points of imtersection arc | L, give €W valves of »

o o circle

Natvre of fangeﬂf 5

of &anyen“ , We

—— L o.c Vv For nature : e 3 t
(PQ' _ / (8__'_‘_‘5__’_?) o= (2:55 exam;ne‘ -U')C d:_s c:zm an
) _e.,
) . 4, \- 6; Qq/ Cl”
= [(-2) (%) e tangents ¢ L,
= 4 + 16 = [Z== a) el and dlistinct .'}. 2 20
2 5 * b) Keal and coin(/‘di/’: "-'f lz'oz’“’
_ Uxs _ A - ~Qac
IPQ' ] 3}7-(—-5 - V5 ¢) Imajlﬂa"y /f - 2 Loy
. b (j ___a),--o
S0 (-7-119:)"("()("‘1) ' =
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4 2

] WRNE D N S R
'}de,-—')(,ﬂ,+a’x,+a"j‘ - <o

p S 4 >
& (u+9)-a %o

2 2 L s
+Yy —o ZO©

o kion for &
P"int P('X,,‘;j,)
on or iMmSide the
-78"&' ':]L::-'- af
Examf]es Write eguation of
two tangents from (2,3) Lo the

et
circle x+y =7

Goution:= o
Griven €9, ef circle 2w +Y =

. - B b 28

compare W th  ++y =a

..paz'_-:? - OL=3
v Y A+ O \)I-f-mz'————‘f (i)

Now edr: °Ff tangent teo
circle L +Y=9 from (1,‘5?/(2‘%
AN
2= 2m+ - J1em ﬁéx”
-y J-2rM = 3m§”§§ NS
- (3- Lm)L:: [5\/@@%

i
& o4l —12m = 91+

2
- 9+ by —12m = 9+ 9m

or C-)mz.-—(fml'f'llﬂ‘)r—-d

= 0, S+ 2=
_ oz
= O .18 ) = S
For a=z3, m™M=0 ¢i.) becomes
y= 3

- -1X 'y becomes
Fer a=3, ™M= = (1)

# 3-"—5 ""'_L%—)( -+ 3 /{_f_C__!g-):)L
*j’: '_.,_%'—.0(.’-3

/25+ 164
D e

> y= x4 3( L2
b 5-.&-,-3(5

e 53 == [2X+ 39
or RX+5Y-29=0
Thus Y =3 and 12x+5] -39=c

are €S- of reguired Ewo
fangents.

Eumflel-:. write ecvuations
of tangents Lo the circle

S ey -btrtbY+9=0 at the
Poiﬁts o the circle whose
Ordfﬁatg IS -2 .

.. ardirmate = -2 ( given)

e - —
| 20)
= 4+ d -4 f_q-_tfﬁ_
—‘—-————_.__-—-——- -_.-—————‘-'—
2 2
4+ 2 J3 z(z_tﬁ)
-————_——____—— =
- 2
. = 2."_':\[3-
- x= 2+ oF wx=2-4J3
Now we have Fw o POEr'\‘l:S

P (1443,-2) and Q(2-13,-%)

we knew 29r- of kan‘genf: o
CI'Y‘C,E ')LL-!-BL-]- 1.3‘1 -f-?_]CH +¢ =0

1S ®AN) + yd, t 3(7(""‘1)4'76(3‘"5{)1'{:0

(7
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{orj'-'-‘-"'?-/Jc: 3,¢=9 so - 3:1“(7.—‘5)3—53,.-:0 —> (1)

The \ine (1) ~ll be Eahgent to
—> (0| the circle x"+3l'-=-9 , P iks

Eor P (203 ,-L) se i) distance freom centre (o,8) is

radivs 3. Now
(-2)J-1 (7(+2-+J3)+3(9+L-z))+9=o eqyual bo ro

(2+ )Xt T .
5 s 3 -2Y-2x-4-1B +3Y-EF7=0 s = 1900 - (x%-5)(0)-> 9
.x IER Sl 203 —-l=20 N, (H;)z'-l'[—(x,-s)_]‘

C ' _ |-5Y
For Q(?_-..BJ"Z.-) so  Cii) => 3= l 1)
o JY +(4-5)"

_2)) 49 =
(Z_B)x+(—-1)3-2(7(‘}'2'5)"'3(3"-( 2))+ ° -»> 3 ,3,:-','(1,-5)& = S

29 -2X-4+ 23 +34Y-6E+ 9=0 3 -

L L
-3 +J +2_rj-3 - .-.~..c; o9y +9(u-5 =259
or PA-J -233 +1 =
Thus reg. tangents are
4?b

J’Sx.{—j-—lﬁ =0 % Oﬂ, . At oN et
nx-y -pFl=o A9 (n,>4) s pom

. tion (& ‘\%o ta ﬂjenh . 3¢
Frnd & aint équa RNOP 2. 2’___, . ;
Example S. t:ngmgs - fﬁf@’ 9(x -5)-hy =0 5

b 93;- t 9(%-5) .259,=°
o B
d. _g) _ 16Y, =°
ar 9§7‘l| ] | ther 0)(.

h ailr o]c . Cf;(,}\“y} . & ‘ tan en 1'5.
é(05‘{‘::»)@:,:;0 the circle x+y =3 - joimt & °f cvo kary
Afion: & em:~ Find length of
S lvflo"’" AN T gk Theor the circle
Griven eqp. of Cire & {,-angenf to o, dranm
Corn pare with Xty =a K +Y + l,?x-i'?-f.‘f"'cﬁ ;,n quiside
ey ). AT P(x,%) )7
N 2 _ g ..yO'--3 fr-am poin
L P(x,Y) be and point on eithe™ |y, circle. vl Dis fanCC)
Le " ’tanswts drawn from
o - 3
oi&(so) t the circle X
/
then ent AP =

Using

L:j: (1_5) (Poi’nf:-sldl’e)

form
x-S -}lTOllz 91.+)£2-__C

=y (X."'6> .'j, &= 3,7(-5!5 Let PT Oﬂd PS be ¢wo 6anjent($

drawn from por'nf' P(x,,Y) &

. h rele
C@Pakmly-org% e v
(8
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Example 7 Wrte equations

A g of the tangent lines to the circle
4n rt.a PTO 5 J
| 2 2 x"+ﬂ +4x +2y=0 drawn from |
IPOIL = ,PT' +[Tol P',2). Also f—ind the tangenl-ml
: - P — ) dis tance.
ot = (Pol =|Tol ‘

W T T solfion:-
c \Pel = J(a--9) +(3- (£) o e of Circle 1S
"*‘PCF: (% +3)z+(3,ff)£ Y +bx+2Yy=0 —7 (i)

Now (1) Comp are wikh

L L y L-C)‘ g_+jl+zax +z_fj+C==O

lPTll'-'("(n*ﬁ) +( ,+f) ""(3"'75 - %

1 3 L i - "..."?--*JC-'"- l) €=0
L agngur gy gofee | ag= 922,77

""IPT'L" 1:'4- 3: +2 9% ""zfﬂgjf'"c

- |PTl= 7(:"'3:1'*231' 294 ¢ > r=J%

L hich is requuired length o o . of line through PC2)
j o '
ent. ;
cxample 6 F70 7 Voo |y i
s d0\¢
fa”ﬂmt.fr? 6x1'+631+""‘ *'Zj'li?i\i“* > J-2 = mAT™ .
to the circle T =y et 2= 0 o
® ! o "-/:TF{PJI‘?\) ' ’
Salubon, of Ci‘rc’&{ \@ﬁw L) S z’:anjent to the arc Z(Z)_,)
Griven &4 x&“f 0 if its distance fror centre L2
) = .
s +59 tI* T s equal to radivs J5.

| r(-2) +(-1)(-! +m+?./

. A X ) 3
S )

th
Co are WI d
%f-!' 31+,_9,(+2,¢5+C-— ° > 5 [+l =]-2m g )2
oy
- & ol | s = 130
5 , - 5'mL+5 - (3_”’)2- (S?uafﬂ’?j)
= = 1
-, 5= 94m — 67
Here (%) Y,)= (-""5)'0) = S5m +5
<] :j = (0 -b-l,ml'-f- ém-—f{:.:o
T omE L y3m- L=0
or 2m T =
fenjfh C’f tangent . o vy A

\/’——_—____ZF— ) = - 2 or rme=<= .!2:
- + 00—~ 14 + 24 -2
25 ¥/ 4 (i) bLecormés

For m=-2

= m = /133 _a —YF (L) F+2 =0 = 2X-F=0

2xt J=0
19 ~
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egy ( i) be cormesS

For Vﬂ:.-"J'z: —BX)_ +'qu- - 2’—_‘7 Ci,)

By () and ¢ii) , it 1S Clear
&hal' chugl) and- Q(X;,yz,}
lie o the line —=3x +4y=21

which s reyuired equation

of chord. of contact.

Cxercise 6.2

Write down equakions of the
Qia {:anaent and. normal %o the

circles €1

-':,r 78"" 5"-,-.-.-_2.5' at (4, 3)

A - L = 0
y X J = 43

>A-LY+1+4=0
-+ A-24y +5=©°
Now -

el < g
|

= . /(-))24- (2)14-4(-!)1% 2(2) 10

= Jlre-u+4 = V5

Example 8. Ta”f}eﬂf-‘ are o(rav:n
o the circle x+y =21

(—3)4) ¥ 0
‘I:an; the ea/uab'on 075 the lirme $0|Ution‘: "
J::J?nfnﬁ H" FOin[’S of cor';f'acf- 7‘.4.9 -;:l-_-ive w.r‘-t y &
e is called the ehwd of Take der dd _,
CTh"‘S line is 1% + 2Y ‘iz =0 wpr A+Y=—" =
Cohf’dﬁé) T d= dx
oy \5@4; 3
Solvtion:” 7 dx i

I‘.,-""""«p(xl)lj ;)

< ““E‘: :
XN
A (’3}4) ) l-//m;f‘}‘
A v
AN
I~

> 34y -9 = - G« + 16
or 4% +3:j =295

Eq)- of Nor ma.| i5
S ] K -+ Slope of 3
J=3 _;(x-Q) >

Nerma]

, Ea °f |

"Dlj-l?_-_-..- 31.-!2..
or zx -4y =0
L
w— X‘x'*jg,ﬁ 21 xz-""t" = 15 a

asses khrovgh A(=3%) Solution:~
L,y = 25
Take dervative w-r

t (5¢es8,55in8)

tangenf: p
<o __31',*.[‘5'-_:2_] —T (1)

-y dy _

Sienilarl] + at point Q0,3 -+ X t2I5- = ©
Eq. of tangent © dy

a( T - A+ _g.- =0
is AN +IJT =4 » X )

- Ay +JJ, = 21 o _A_-: — ""-3— |

3y b passes throvgh dy b (5038,55in8

+ tangent F . Slope of kangent = ah(a §

a (-3,4) s _ .scese _ = G

~ Ssine sinf

20
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; ’ -2 - L —1
(3-55in6) =£E3 (2= 55 -1 = (=)
S
cos O Hu— 1O — T
—ijmG-SS:ne-—-—XCoSG+S o. ;. - Iy o 5

- 5(@5‘-9 + SIN 9) > 2l%-33Y = 31 =110
- 21 X -33Y =-87
Writi doewnN ecyuol:ions o)f.
Q # l:ar‘tgcnt ard Mmormal te
rmal the circle 4{'-:-’-«3"-167(4-2&3..”7:0
Eq{. 07£ " a{: U’?E Poinl' on 'H’?C cir'dc
~hese abcissa i 5 =4

(-3 55N Q) = Sinﬁ C.x___. 5@59)

C059 . o 1 ‘4 B --|6'>L+?.(l:j ~N7=0 .
- 4 Cos@- 5 S1nffCes O = ASin@- 5SInyE5 Gqfofiom—4* 7 J - —> (i)
— 0 Abcissa = X = -4
- ASin68-J cos 8 = b xeot i giver e OJ: irelet
2
(ii) 3L +3Y+Sn-139+2=0 (-8 4 (L)t +ly - 16(-1) +2uY U7 =
at ("'Lg' _’L'p,).f-tqﬂz_l.. €4 +24y-117=0
& _4?\% . -
Sa‘ubon" /’ ;Ejg(ﬁq- 4y* + 64 +24Y n7=o0
SX.L + 551-"'57-"135 +&=0 0/{3,\@* QHL + 2_({3 + 1l =0
Take derivabve w:r t x f”?”} & Lyt + 229 +YHl=0
- Jy «f&“ - 24 @+ ) +1(2Y +11) =a
& 1 63-8-:‘"5 0! ﬂﬁg\j@v (28_{_,“)(2_34-[)—0
.ﬂ-f"‘-»k _
ad = +5) y+1l =o0 or 2y +
(63“3):’: " : . It or Yy=-=%
6X.+5 3 = —-i.f 72
dy ._.( » __,)
or — = 6Y — 13 p (""Ll,".u. . E( ) T
dt dy -60)"5 ‘ 2 § {-_ 2
Slepe °; J.;anjent ] '—l L 6(12)-13 | Take derivative of (1) w
g\ : 49 6 +2U dy _ 4
6-—5 - ""'_..'-L- 81 "!'85 — - | o‘d-
= "3e-B  \ =/ ) =
Eo. of l:aﬁgen’c - ;‘;(83+
Y \ dy _ew 416 8(-xt2)
- — | _ _
(9- %) - 7(7( ) o dAx  8y+2b 8(Y+3)
- 19 - 11K +
= 1Y 5
- 2]3 —70= -33X t 55
- 33N+ 21Y = 103
.

m——

SloFe of Normal| =
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QB.ChCCK the Pos'il.-ion o)c the

EGV' of- ’car‘lgeh‘? Po;n{- (5,6) with rechc{

3+l!£ - -%(X-FQ) lo the circle
55 . —1t 4 iy Y+ Y =38l
- 54t = = ) 1. )
= 10Y -*-‘5‘5"'--':'-"'-‘“L‘-"(""‘96 Solul'fon:— x +Y -8l=o0
- 55 For (5,6)
g ZQ'X.-HOj — 96 5 OL (6):_‘81 _ 25+36-8' =_zo<o
Y +109 +151=° (5) + |
or 24% - N Ins;cle . cle
S\OFC 0? Normal = 'ﬁ: ii) 21,_4‘2‘32._'_'21__83_{_'__:
mal s
EGV of Nor 56"’&'0”:'
Y+ -'-2!: = %(X-}'q) For (5',6)‘- o
= 124 + L = 5x+ 20 2(5) +2(6) +|2(s.')q---83-'_l e
— 12y = 46 = co + 12 + 60 -
- > ; - oul:smle circle

ow Slope of tangent Jdy
Nw qi P - o-f_vc-,(-Q,--'-) QL Find length Of-f:a’?,?_en.t.

— = i’ -x- + 3
pr E b
O o
alﬂ‘ )2 Sﬂ(! ion= .
e S XSk _ 154 -13) = 0
d‘?v (q}-—_;__ S , l/zi%\h 57(.1"" Sj 10 K+ j
t VT | e YT mzx+3y ~13 =0 (+by5)
E o;. tan q en PR | =
W ) r\:‘_’j w’ {,"\
) 12 ¢ &wg O\ Corn(?arﬁ
J T L = ?(1§§/W 'X.L+5L+z-3x+lf;j 4+ C=0 -
2534 g o S )
- - loy +5 = 24 A+ eng th of kangent ¥,=-5, 4= 4

or 2UW —10Y = Tl = x"+3l"+ 29%,+2fY +c
or 24 ~18) = A i ./(—5)L+(412+(—2)(-5)+(3)(Q)-L§5_'__
o

) —y
Slope °f Normal =795 - G541+ 10412 ,__5__

Eov Of Nor mal = [126+80+50t60-13! — {lglr
5
g +L = -2 (x+4) lenath of the
3 2 QS £ind the length of b

> 12y +6=-5%X-20
w—p> Sx+12Y ——26
or Sx+l2y+26=0
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169 +99-789

Y
2
- 169 + 9y -78y+4y = 04

or 13y -78Y4 +65=0

_,_3,-': 26

- ;33‘__:35-653 +45=0
- 134(y-1) -65(J-1)=e

(13y- 65)(3-1) = o .
65 =0 Y=l= o 7" ko the circle X+y =2
13 49— = - _
T es.s oy  Parallel to lne x-2y+1=a
— --!-—3"'-' ) = . . ‘ '.S
.Y, Gnven circie
Whe.f)' j. = | , X= 5 2 | (:9>\, X +J =2 = (ﬁ
- =5 : 0{”\5\0 - r=0= J2
. 4 _ 13-3(5) =21 e _=! _ 1
when J= 2., X L{f»;/z slope of given line == =5 =3
-+ x=-l ‘ lel)
AN\ H ! m = =< ( Para
s B(-,5 , R (5)(')&3}@’\”& pein Z{; gent 'S
A\ 6 an
af CoanCt A\g& \ ECV )C 7—'__1-_
lenq th of chord = i &l y g% &SI+
/ » L - Y= L Y -k_i(j!-):'
= [(s+) + (1-5) | 2 = VTG
_ 1 =l L
- JOF + 0 = J36+6 -2x Rl 147
= JS2 =J¢{K!3=‘2-J7§ j :éxiﬁ:ﬁ
coor'dr'ﬁafes 0; the r 2
interseckion of the - 2y= % 1o
< vith the circle - x-2Y % \ﬁb — o
2.7("2'5"39:0 hence .x__'z_:j +J7¢3.-:'o and : '9 .
P o =0 are m‘?/' angents.
Solvtioni= > +y"-2x-24-39=0__ () x-2g- e Lo line 3w+2y=6
Gaiven line is x+2§=6 i) Per‘Penc“‘-Ular °
-+ x= 6-2Y Salution:= | e -3
put in (D slope of gwven = L T 2
N i
(6-29) +§ -2(6-24)-29-39= o slope of tangent 2

&+ 36+49° -2y ry-12+4Y-29-39-

Please visit for more

- SY -22y - |5=0
5y -25Y 43y - I15=0
s5y( Y- 6)+3(Yy-5)=o

- Cg—S)(SU+3)=°

3—5:10' 53+3=°
-3
:j-_-.S' / Y= -é-
nhen Yy=5§ = = §-2(5)=6-10=-4
nhen Y= -3 -6-2(-3)=¢+ 5
J z . A= 2(~%) -
_ 3o0+6_ 3£
A = 2 =

Po;nl;s of corntacts are

p(-4,5) and R (35,7

% %)
Find eouations of tangent

( Lar to gf\/cn)

line

23
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12..
*3= Ltz o [ 1+(3)
2 ¢ + 7
3=.3—X_J£ [+9
Yy=2x+ o J 13

- 27{'—33 _":J-ig = 0

Hence 21A - 33 + J'EZ =0 and

lx—3j—ﬁg=o aré I'Qq,. {:anjents_
QS Fi’nd Eq/uan'::‘ons o,C (:anjgn.("

dravn fr'Om )
n (0,5) te X +Y = /6

* 2 3
y »mm = — == - =
’ 78 Z

Now 1) for m = :!‘_2_ and a=4

>4y =+3x + 20

ar '_{'32.-4{“7 +20 =0

yence 3x-4Yy +20=0 and
—3¢ -4y +20=0 or 3x+4y-20=¢
are T€9. I:anj ents.

Points of contact

Ramember, -7& ]zfna(- /bo:'nf.s
of cortact , solve eq,ual-v‘m of
{'aﬁjenf and circle.

we Solve 3x-4y+20 =0

and XL"‘JL:M for poinl's of
contact. Now
Lty =16 —> Ci)

30 -4y +20= 0O

=+ %= 44=2° put in ¢il
3
N
| (é_&——ﬂ “‘"\._.;20) ty =/
f\?') /5‘714-400 —/6OJ +52_= P
9

= 164" 4+ 4o0 - 160 +‘?(7"= %
=y 254 - /609 4+ 256 =0
254" — 80— 80y +256=0
59(5Y - 16) - 16(59 - l8)=0
(59-#6)(s59-/6) = o
- (89-/6) =0

= 59_/)§ =0 = I= _/5__6_
Now  x = 4(%)— 20
3
_ 64 —po0 _ -36
T /5
X = =12

j s e [=12 16
s peint of contact is (5%
Now we solve  3x +hy-20= o
) B
and )(.2'4‘3 = /6.

317"({:{—20:0

= X = 20—4j Pdé i (”)
3

..(;y"' :.#
(25t) +o = 48

24
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4oo +/6z _ l160F v SR EE o b e ‘s

™ - _ 2 _ _
->4oo+/¢sy ~/80Y +9Y =194 - S +S-i +6m=- 9=z,

2 or U+ 6m-4 =0
259 - /609 +266=0

4ml+ 8rm-2m - Y=o

5
""(53"/6) = 0 4m(m+2.)-2_(m+z)=o
Sy_tf =0 =+ Y= £
J—/0 = y s (m+2) (4m=-2)=0
/
So n = 20—4(5')_____ 20—% yrm4+2=0 0r m= z—-:—-z--/-
- 3 ﬁ ym) = — 2 or m=_-
2 - (OO — 64 - _._3_§_ = _/__ 2-
/S /S ] Wbcn yrm=—2 So (1)
A Jso .E"-, f_é_.) 'S Po:'nlt 0_7[ Confacf.

7 5 -2X -4 -2+ 2-0

5i) (-1, 2) to 7‘4'3 +42+2Y =0 = -2A-Y=0 w=» 2%A+Y=0
Alse find Ppoints of contact.

Sdlu{'lon' when m.—:.i/_ So (CJ)
<> + Y "4+4n +2Y =0 —> () Lx-9pt p2 =20
comrare with | 5 2 , 2
4y + 29X +2FYrc =0 X -2 +1+9=0

29=4 + 3=2 °"4?Q9\ *jtS5=o0

" are
L)C =2 = {£=1 » €= Héﬂce recv f‘angenés
0"\,~ 22+9Y=0 and X-2Y+5<0

e s JFFTE - Jar e A
> r=za= JsS f\jf&f 0?”*5 df Confac o

centre (-9, - -f)= (- :ﬁiﬁﬁ@” For wt+Yy=0 = 4= —2% put in ()

Let m be slepe %ﬁ‘"ﬂe”t drawn | by ax) 4 n +2(-22)=0

)Crom Pamf (-1, 2) g'rvcn crrele ‘x.z""rvtz' \ =Lt - @

So eoy. oj. !:angenl: 1S i Ext =0 = =0 S0 61:_2(0)

- J=o0

77‘)0,5 (00) 'S {'he PO”’){' 0)C COntaCt

For x-24+5=0 =» X =%f-5 putin (1)

y—-Yy = ™M ( 2— ")

'#j"l:: 1 (7("'[)
- y-2o = mA+"

L s
o mx-Ypm F2e0 —> 1 (y-5) + +4y-5)+2y =
Distance of line frov 4yt-10y +25 1 94 84 -20 +2 =0
centre (- 2, =T 5‘7L._ 10y +5 =0 )
o Im(y)-cn+m2l gz o o2y tl=o =+ (J-) =0
\/ mz+, 3_-/;-..-0 =y j-::!
-3
- ""m +3l o 2L = 2(_') -5 = X
J - < point of contact.
] Ths (-3,) s F
] 9
w |
25
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1 = i - (3_2_)1-: 2.6 whén m = - L "
Gii) (-7,-2) to (x+1) + z Se (i)
lso {—-fﬁd P‘ﬁnts of cantacts ! /
A;' ~sX-J +7(g)-2=0
Selvtion:= . .
o () _Lx-Y-==2=0
(x-l-l)L-!- (Y-2) = 26 . ; s J g
: & _ _ - __[O::O
-> (vt—(—l))l"' (9-2) '-"'( 2¢) - -%X-5Y -7
- -A—-5Y-17=0
CornFaY'e W'H" Ide D
(- h)L +(:I-'K)L= r o x +55‘7__;+3-3=o and
)__ (_l)‘}_) Hence P, 8 req/U’rei
centre (h, /)= X+ S5YytiT=0 Are
r = J2¢ tan er)fS-
Svppose €4 c"'JC {angent . / {' & Cdﬂl"ﬂéf
i ) Paints$ of
§= 9= 2= For x+54H+7=° L
_7:1 42 = M (')( +7) Clt (.—7)-2') > o = __5:/__,7 Pué yn (1)
 Z
y+2= mA +7m (-5:1-171'-1)1* Cﬂ"l)z = 26
or mx—JtTm-2=° 7 ¢ _,(,_53..../6)1 +(§-2) = 26
5 r1Ce o &anjent e 64_ 14_4__4 _26:6
Diska f e F %5\@/60.7-/*25 J J
-from CEn('.re ("' ) - é&)zféyl_‘. /5-6‘7 + 2_34:—: o
-7 Im(-'l)"z.-f'-’m'?-l — J{g f(/;({i\%}-? y?- +6y +9=0 ("f"bj 26)
e - ;”/’éf”x} or (Y+ 3) = © -
- _,__6_’_?__-:—?—!— — s[/?}ék{}j - ff—l’ 3=0 -¥ 'y-‘
Jrd +1 &A@“& -\ ¥ -_-=-—5("3)‘;'7 ,
B (6 — 4 _ sapuan'nj _ . /5_..[ = -
- éé__ﬂj_‘*'r__.,—la- 2 6 ( ) ) | Jint "f con bact.
o T <o (-2,73) 1S P
2 4 (- " '+ 26 _
- 36m +16 4 Qrm =26 + Lor 5% __34—33 0 )
e 36m1-—‘ 26’mL & 87 +16-28=0 - Y= &Y +35 f”f' e
o 26

s (A +1) o 26
jom — SOm-+ 2m - 10 = 0 2 (5x -1;3! o 2hes
{0m(m—-5)+2(m-—-5')=0 x".}-[.f-z?(*ng + 310 +
(m-5) (10 +2)=0 X+ 3120 +936=0 20
m— 5 = , (0m +2=20 . 7(."4‘ 12X +36= ¢ (= =J
) _ -2 _ 1 (x_,_g)z.::o - X+6=0
me S, T T jo" B or 5(-6)133

nhen me S, se @ > Y= -30t+33=3
g A -j -+ 7(5) -~ 2=0

- 5%X-Y + 3572509
s -Y+35=9°
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- eayva koM Of the chord , Theorem i
Qg’ ff’rlinatZCfa{Of the tangent Length of a diameler of the

p b 3
drawn from (4,5) ¢ circle X'+y=a  is 2a
L l__.._._ 0
'2.7(1. +2Y - g+ Iz'j +2 Praof:— v

2'2'- =0 Cen[‘_re = OCOJO)

Radivs = r=a

th
Compare Wit (a.0) and B (-2,9)

=0
P —l—'jL + 29% +2fy +C l:.{: :nds of Jiameter AB.
= — < e

‘2_)(—::6""f-=3 /

ired ecvual:"o”? 'S diame ter 1
R:il:’+ 4d, + 3(7(-1'7‘1)"‘)‘('3*3:)*"0 _|ABl = J (2a)

circle.
1s chorol.

Di r of a circle:- - g Y
cnori o
if a circle 1S called drameter Slope of OC = - Xy - 'n) 5c LA
f 'rcle In f"j”r‘z ’f g s o= J
OF C!
(entre then CD 5 a’famettﬂ +line passing khrauah («,,9)
0; CI.rC/e- and hd’fl‘nj 5lor¢ rm

27
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Eq,- of OC s Let C be midpoint of chord AB
:j_o - - x,__._x_,) (x.—o) $o (oor‘call'hakes OJC C are
32."" .jl C.( w+ 7. &Y :j‘-l"d)_)
o Y(h-d) = -] - AR
= . S'OF( o}f choroL AR = "'"""xl__x' -

sIOFe of Lar b:‘sc:‘{a;ﬁ\ﬁi o
_ L-
B ( 31_3,)

coct the chord AB [ using y-y o m (x=0)

W %+
y Y, +J HAVE _ 3;+5-.».):____ A= X1 Y/, tX
.5 (x_n_:ti’.‘:_, 33___’____1-) sakisf > y-( 1= 'ﬁ)(x : )
; e —T——>(iV)
ks equuation 7€ 4 +9 This perpendicular bisector will pass
ot A= A+ X ’ y= ! I - 2 in(iv) {hravjh centre (o,0) o)C circle .:f
have -~ (o)O) sa H_g'f-,‘es eoy (iv). For this
e A+ N 9, + 9 Pyt A=0, J =6 in (V)
' _ ) FIL |
(XL’X')( 2 )+(3" 3')( 2 ) ° 0- (3; +3z)_ _f A=k )(0_ 'XH"(:)
< Z ] 3;," ‘J! -
7 ol x')(-"'l-"' .Xi) * jl_-j')l('jz{hjl)-;o ”<?J(?i”>n+ L) _ /n, - % X+ Ao
2 ' L t - =0 2 /- — ) (
-> Ay - X j:." :j' = . a:\Q j}_"‘jl =
| & . = -l" 3 L 0{\2 3
- X +J, = "J{, ' N m’/f;?h -y = (.’z"'jl) (j;_"Jl) = (’(;._-xl)(xz"' X)
r _ o By Uijand L2 S
= * B 'i'f@i@c/en{:ft *"(jz—jl)'_‘- xz"'.x'
Hence Jlar cerFPQ {,&&\Sf;;t L j:. _ "J(l _ 7(:'
o o circle anﬁx&“ -4 “h T o
1 '
pisects the < - '7(:-"' g =. % " o)
Theorem 3 ot = ek By lan
The FEI"Pend:'CU'a" bisector of. Thus Lar bisec kor o}. any chorol
any chord of & circle (pass® of Q& cirele passes threVgh cent e

Let A(“ugl) and B(x“jz) he Fﬂﬂf
ends of chord AB.

' d B8 lre on circle ) |
. the Pame .A an xl+jn=-_ L
the circle (1) then
XT+ :j:- = ClL — (i) and Le't A('Xl, 3,)
and B(%y,d.) be ends of

Lo g Ab i
)(_L+'jl—.-.a-———-‘r( )
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. {-he. poinfs A and B lie oM Copjmmt _CbOl'd.Sl’-—

the circle (1) so " Two chords are cogruenf if

-x|1+ Hr-:.-a"__; cii)  and they are equedl iN leng th.

‘LL,_-I‘ 3: = C;-——) Criv) meorem 5 .
Let C Le ~d Point of chord AB Conjr'ue”t cmrds Of- Q C.:r::re

- he centre.
then coordimates of € AT re ecyw'd'-‘ tant from t
X, + Xy ';J,-i-ﬂ,_) "

C ( 2- / 5 3 y PrOOft

Slol?c af chara' AB = —f—:;l!: C,onsicle.r e9, - oF
; circle ;

Here OC is line jeiminJ centre O Gy e D)

' ” d—
0-[- cire le ko mialf:omt C F chor ot AB d b
Le two c.or'lgruenf.' chords.

AB. 'H':Zh 3+3,_ 4+ -
| ____ -0 J, 5;_ '_2{ erdfr')alfs °f the Po:n

ts be

slepe ¢ L OC*= — =
I g Ut g X+ % Al ), 5(7(1:31)/ C (%35 and
i D(%4,Y,). Since these F’“".nts
(slepe of OC)(slope of chorel AB) e o’ the circle ¢ Se
— (3;"‘32. ) 31'3: ) A § é¥;31= d- : Cit) -xt.-l":‘j]_ =Q —> )
* it X X - % ?i\%, :'. ':- ES : = e L——)- (r)
. " r’“f{/d/:ﬁ Ay *i_—;-_-a — V) ‘1(.,"‘.79 = Q
- Mﬁ'—)— rf;f For conﬂrue"’t chorels
%y + %) ( Xg=Ay) o NV
( zL :)(12 (:&m\%of % |ABl = 1Dl
= 32_ - :j: w 9 3 f__—_T—_—_;_
R )+ (48 =0 3,4
, — X :
s ‘na both sides
By (i) — Cii) _ Savfa” J L . 2
L L L z L az' a g ('xz_- X|) +Gjl-3’) — ('Xq" 'X;) +(j¢"‘j3)
.-+ - = 4- h _ N
' " v 2 3(2-"'7'!-2'1'11{-32+3l-23'31=xﬁ+13-2-75 Ay,
+ Y-y = —(%-%) , . 2
‘ | +J, +53 -2 ..79
N ow/ | from (1), (l't'i)) (iv) and (y) 3
chord. AB)
(stope of o) (slope °f 44 A2 %0+ 8,) <A gy
% 2
] 3
w, — X or x,‘xz+3,jl=';(3xq+9jjq
—> (w1
- OC 1L AB Let US draw lars oM and on )

from centre O on the chords AB

and CD resp. Now by Properl-j a)t
M and N will be mi'cifainﬁs

Hence line joining the centre of
o circle tv the mialpoint o{.

recle
chord is perpendicular :riho;o\s AB and cbD respectively.
ko chord. | Now
25
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[ 4, 4+%y . Y +d
Coordiﬂa{'-es °f M are M_(x,l;, L)___‘)

¥ + Ay '33-1-31,
Alse coordimates of N are N (_a_?._..-, __;___)

that . X
loM| = |oNI

PC mcmber frem fi9

AB "S minor arc ) ;.;—*_ _-\
. 4
ACB is major arc 8

O(o,0) is cenkre —\ 0(9)

\

we are Eo provt =
loMl=loNl =¥

L 92)* of circle e
- o+ X\ 4 [t
IOMI - ( ' 2 ) ( 2 ),_ oA)OB) ac are e
R e W I R
e “ ) 4 - w+Y = O and-
! L+, l0A| = 10Bl= [oC]=&

A (ac.oso()a..S:'nd)

’OA,': ’OB,-":’OC,:: a.
Let m<& )(OA =X, ml XO0B=B. mlX0C=7

ccordinates of Polnl's are

A(acos asin®) |, B(acosp,asinﬁ)
and C(acesY, asmY)
Thearem 8

o + the measure of the
q et 1 3y a minor art K
HencCE we conc!ude a ce.nfra/ anj/e Of ; H’e ve &
it = [ONI dovble the measure °f - jc

{O - chorcls Of- a in ,H.’e Corr&?)ondfnj ma/ar ar

Thus con gruent

'dis tant from
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. Jer g of circle ) . Tan |
Cens )t . T_a_:l_f:__é_ _ Tan (d-p)

Lyt = o —> G) whert I+ Tans Tanp
r
“ radlus orc and ACB - Tan@ =Tan(7‘-+z+d - At ;ﬂ)
\or

et AB be ™M = Tan (A+7#7 il HB/‘
be mayor a’:: *& rml xoB= P s 4-

Let m<¢ RO . ’ Tan 6 = Tan ( OL-"""L )

nd ) LXOC = P a3l
o . 5Ubtmf3€‘1 or B = == = ot - B

then (A3 AB) 1
i LOOA = ot - P minor arc Hence Prove

nded
e ;ce) Theorem 7

An anjle N a ngi circle
S a right anj/e

bt
- 6 (Angle sv
Let m< BCA " 3mqjor art

E) (a COSP) aSl.l"\o()

c{.'AC-

c (& cosV)

Let m= SlaFc
ymn, = SIOFG O;, BC

Y - @S - O(o,0)
— e O - o.5mff-- N A w) HW C.QV)L'I"C /
T et ;AC 08 SaCss A and radivs a. Let Ala,0) and
& Y Sﬁ) 6(—0,0) be EndS O;.-. f‘,‘S di‘amdfer.
i § = 2%

= % ' be a POI'I’?(- on %e
" T lcos v—cs ) Leb C(%,9) be any e That.

Y circle. we are to
Y‘f'a( Sl'n J_ BC

1 2;/+0( L,_Tan(_x_: +3) (SloPC °f AC)(SIOPG 07C BC) = -1

= ") = - C» (""2_7*0“ __.____Zt& Now - Ac 3-___-1..: e

oy PV & Taﬂ(-xi-"""'z‘_' slopt f x— QA -3
J

W+7+0<) SIaPC °f RC = J-o
- X-(-a)  A+a

v T ﬁ o
m, = Slape "'f BC= Tar (T"+ )_+ ) (SloFe °f AC)(SloFe ‘,C Bc):(f::)(.’g:a)

2 B 1S anﬂe ’Cram 8C to AC, Se _ 31.
- M : L L .
Tan9 " - x La " xl'!'ﬂ: Q.L
| + M, m, - %-; - )LLFQL:._ 2
X+ 7 +e A+7Y+ e
“» Tan8 = 7an( 2 )..Tan(_TE) - -1
' KA T+A =
I+ Tan (345 )72;,1(:+72’—+ﬁ)

Hence proved

3l
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(e a.k 009 % 2
The tangenf - a"r:(':c's Ferpendac.ular w A +Y = a — (V) yoa
point of Al:he ci €t ot tha slope. of radial segment 0P = 21
Lo the radial 5€J =9
POint. SlOPe O} line lar t‘o -x' oy
Proof radial segment = g

Eq/. o;. line Lar .l'o E:d;aL
nt and PaSS'nﬂ rovg

seqre
P('XI)H') >
_ A (4 ) ( g-y,=m(x- X:))
be Point of- tanjencj- J-di = Y
: 8 ! L
2 eq-of tangent to the circleci) - 9y,-Y, = - X0t
Clt P('luﬂ.) S i o & Cha u a'j' = -f_l +9l ")
XX + 7Y, =O"L -)")(7(|+93' = 4 ™ . t
o n
-> 3:’,7-" — A% _|_q_L wh'.ch nPresen{S €q- ftt;rz“gzej)
= Y= - X Yy + .9':. “ Jr, rele (1) ot porr o
| 31) v/ t{9®\@ ;

comare with y wmxre A0 Exerc

SloPC. o}- tangent line - %- 3_{_’“% d

(M=
N
S\ore 05. rqdial seamentﬁg\é@: ) 01
O\

(SIOFQ OJ: tanjent)(sg)ﬁ\\fg&} OP) Cen{_r& O-F {:he Cl'r'CIE..
-1

. (") (e Proof i~
— ( )( ” e t line Consider 9. °Jt.
int of Lhe | circle

an Pmn 3 ’
lo O c.rclee aind.jculaf o Lhe F 4= a—r
circle s F P that oint For slope:-
| seqment at At ¥ p
rad:a Thﬂ rem 9 Take derivabive w r{ «
e of e (i)
er endicular at the outer 2.4 dy _
The PR adial segment 5 dx )
e o8 cle - x+9d =0 —+dy _ "%
tangenf ko the cir ™ W x
J - A)
Pf'ooj::-' Slo ¢ O} tanjen =YY= — - __9.;
consider € °% //\ f;_{; P dx '(%,Y,)
cirele P('xuﬂr) SloPe 05- Norma) = -_;:

')(L-l‘HL-_- Cll — (1)
Let P(x,,Y4,) be outer )
enOL OF radl‘al 5eament OP' j-— :jl = -;-l-
- - 19, = XY, - %X,

(- )

Y2
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- A Y= 1Y,
PU{ cen tre CO,O)

> % (0) = C{ﬂl) -w 0=0

Hence rormal [iN€ pass through

cen tre
Q

e from the centre of o circle

ProVE that S£rai3ht lime drawn

r 2 N
Leb X 4Y = re—rci
is eq. of circle with
centre (09) and. P(ab) any

point lies on )

Lt ot (D)
perpendicular to o tangent pass so a+b = T
through the point of tangensy oAl = Jer-o)'+ (e-0F = T
Proof:- 08l = Jomg+o = T
LeE e_c:z o;’l c:'rc:le IOPl" (a,-o)1-+ (b-—a)"= m
p +3 = ———7 _C'.) ff'rr PCXL,Y, )
i 2 N
with centre 00o) - Jrt =r By W
. b B| = Ond-
Take derivative of () - bAl=10 | lotplc
weret o O 1S circum centr f
dy . Hence PpProve
2-1‘1" 7":‘ — = 0O .
. G}%&ve that perPendiculqr ?lrappe:i
= é_'j_ = % R & m Q. oint Oj: a circ 6. o
dx 3 N fre P Proporhma'
dy)  _7%a diameter s mean Propr L
slope of tongent == 1| <55 | uetreen the segments
at P N;\Hff}ﬁ ) i{' A;Vides &he O[,'amet(.l’.

Hence lar Iine Pas
point of tandency P ,9)

3 Prove that Mid Poinf of the
Q ’ hjpotenuse th o ,-;aht

{rrangle_ 's the circum centre

of the trranyg le.

Pross:-

froof:=

B '3 L
Let w+Y =7

= b
IAQ\ = |1a0| +10Ql =
|1BQI = |oB |- loQl= Fr-&

IAOJIBQI-: (r+a_)(r__a)= r‘l._ Cl.t
IAQ|- IBQI = L By (i)

2
AQl. 18Ql= |PQl

= AQ|-186Ql= 1PQllPQl
Hence Fronol.

r+@
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“f
Par‘abola. js to

the right and

p(%,9) sjmmctﬁc /A
M(‘al'j) N*Y-'t |
Y- axlS
et

0 \

T ——

—

v’ 4
. \"rfwl‘
Leb AB be o fixed line cal

directrix drawn para{!iefgf
cuch that its equakign'is X =-a
or W 4+ o = 0- Lc.f[:\ ;0) be a

"
fixed point <o

the line AS point o the

Let P(xY) be anj "
P:Y‘ab°la-. Let M (.-a,';}) be po Nt
s the direc rrix AB.
By def
FPI_ 4 = |FP)=IPMI
|PM
- (1-—‘1)"4-(3"0)'- - /Cx- ('a))l'{"(fj-j)-"

*
D
~
.
L
)

2 By
L L B ) )
- Y +a-2aX+Y=x+a +2ax

or :j

B
or y = fax

-H’)IS is req/, eﬂv- O-F PQVQbO,a.r.

2a% + 2an

L

A SR

70 ‘
ﬁ”@-qx:‘s, vii) A chorol pPas

Definitions
'y The line through the focus
and perpendicular to the directrix
s colled axis of parabola.

i) The point wihere the axi's meets
the f?arabo!a. i« called vertex

of the Parabola.. | t
i) Ln Farabafa., f:')f.eo(- Pomf No
s Lhe direckric '3 calle d |
focus of parabola..
) In Parabola., fixed line
called. directrix of parabola .
iNne. passng throvgh vertex
aond. perpend:‘cu{a.r bo axrs O7C

Farabola. 1S called- {'angenf az‘

v\@@%\ex of parabola.
O

~hose points lie or

is called chorel of

'S

sing throvgh focus
of parabola is clled focal chordl

_ lviil) A focal chorol perpendicular

to ax's of paraba/a. IS Caﬂea(

Letysrec tum.
Ix) 4f |FPl is distance o tveen
focus F and pain'f P on Paraba/a.

arnd. 1PMI is  Lar dis tance of
pomf F from directrix of parabola

then .!ff-( ’s called eccenfrz'ciéj,
[P
denoted 67 €- For parabole

e=1 ) |
x) 9f the Po:‘ni‘ (at, 2af) lies on

the parabolb. §'=4ax for any te K
hen x=at, Yy=2ab are called.

Para metric equations of
Parabola.
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FomehorCL
AxXr'S
A Vt.rtC* T
@) o1 O o
:’6 pakC'tYIOrg (‘-)1, E C{'Usrec um
o

e

G':Eneml ‘Fof'm af eq/ual'ion J -Of’cm'ng of
of Parabola parabola ;s

Let P(x,Y) be any PO co0)]  vpward and
Parnbolo. having F(h:H’) e Sfjmr;)eﬁrlc. |
,CocuS and ™M be Poiht on the w-r-CT Y-axis

direckrix. Ix+my+c=20
By def ., eq. of parabala is

/\.
\/’:-_f X

or (x-h) + (Y-x)' = (Lxs mj\'\"i”’);

t on the

e e

W) ,9£@C focus IS F(o,—a) and
a\,é%&trl x 1S the line Y= a, the
%q, of Parabola- IS x_‘-:-_—&;ag

The grqph 'S Shown as ;

55
N\ © J
Remember f%ﬁ“ , x
Ever'j .Second%\ qree E’q/uat‘/'ap L
of the forrm: _ opening  of
L 2 — O , ‘ quabofq s
ax" + by +29%+2fY +6<'_/; y e rd and
' & araboo ] s \ ot
il repre.;enar /Z X bu[: 6065' £(0,-9) jr;rr;e:r;c wer
: Q2= = - |
et éher - Sjm Uéa/) COU\S{y. , _
are rot zer y

Other Standard. Parabolas(ii % the focus of parabola. i

) 4f the focvsS lies on the J-axis f r()'"ca": :':' E‘ic :’if:; frfo:; 'S _’f‘he
V\HH') caaro/if'?a['e.s F(Q»a-) andl Parabola is 3:.: - bax

a/:'recérl'x of the Paraé"/a’ ‘S The 3{‘1&’1 s shown as,;

yoPcni’nj o)('.
{j..-:-—a, hen “ aj ,oaraéa/a \ Parabela is
s A = Z!aj ; F(o,a) te tef b and

X sy mm¢ tric

The 3!’4/0/) /S Shown w-rt

N~ QXIS
azsj
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Summary of Standard Parabolas .

\.) (a-at)"+ (-2a-2a)"

G‘ll-VQn eﬂv- 'S 7(_3-::-'63 —_ C;)

compare with xte =4 ay

> Laz=16 = A=14
sents Par‘abal&.

le tusrecturm LL.

be eq- °f
pyt A= 1 Cr) ) )
-+ y'=4a(a) =+ =4a
or Y =t2& - Y=2a or =24
$0 coordinakes Of | and L’
are L(q,2a) and L/(Cl,-"la)

Focvs:—

Eocus = E(o0,-a) = F (0,~4) ~2=

Now

/
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A"fs:-r Yy-a xS s its axis. lPFll — IPMIZ I .

Se 1ts eq/ual:fon 'S X =0 -%(s(+3)z+(:1-4))'=<(31-((3+5 )

Tangent at verfex:- 1 Jerett !

X.- QXIS 1S tangent ot vertex. |y +€x+9+Y-8y+i6= (3% -4y+5)
2.9

ea,vakion is = 0 '
Ies N 9 25x_1+150x+225+ 2531-‘2.005 t+ 400

: D R directrix
D'reCtr’ X i | t above) -:‘111-\'16314-?.5-2-41:[-\—30!"103
1 be line Par"ﬂ”ﬁ' (bu , A .
" axis. Its eg. is J=9 IS FIS0EFRESFID] - 2003+ Ma %
x--? y =4 ca<l _53‘_25+szﬂ-3ox+éoj=a
% 9y* 47202 —160Y +600= 0
VEI’fex:-— o "o o ftSX- +2-(f‘1j£ 3 vation 7
vertex lies at ori’'gin =€ is required €q/
v (¢,°) Example 3. Analjze the paratole
Length af IéfUS Fet:fum:- 1_1—41—35 +13=0 and .skeéc.h /€5
Lenauf) Of IeEdsreCfUm =l'fa‘ ﬁmph_

=4l =16 asq Gylyfioni=
Giiven 29 of para bola s
. Guven eq. is x =—l6] iﬁ@)x -3y 413 =0
- - D - (—00,"1 (S/ /
- X = *t J-16Y s f 0({\)2&\% Y, 3y49=c
Nt ,
P | = (22" = 399

(- 2)
It is of the forr;
X = 4aY
so Here x=%x-2 , V= J-3

,7{_( /Oaf'a bola

| re yéesé
: X =4a) rep her

openin g Upwa"‘{-‘
Focus; F (¥=°/ y=a)
yex-2 VI3,
- 0=%x-2, a=J-3 - 3 . Y3

3
a= /lf

Example 2. Find o e, vation [ 0
of parabola whose focus 1S F(-3,4) s 4
and directrix 1s 3x-4y+5=¢ so F (2,7 .
50"’{;0”"' AX; 5} Axis (res a/onj Y-axis

3x -4y 5 =7 (ks €qy- 1S X=0 = 2-2=0
Let P(%,9) be any point then by o w2
e 1pr1 = 1P
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Tangenf at vcrtexz- Theorem:= The point of o

Lime Il ko x—Qxis il be tamgen Parabo!a nhich is closest Fo

the focus is the vertex of

AS Y=9-5 = Yy-3 =0 = 3=3 ParabOJQ..
Directri X:= Proo f:""

« X=x-2  ¥Y=4J-3

-y A—-L =0 3-—'3'::0
xX= 2 =

/

so Vertex =V (2,3)

length of Letusrectum:-
Length of lebusrec bum = 4a

Consider eq,. of Parabola
3L= Lax — (1) ,azo

L.t F(0a,0) be focus and P(%,Y)
be any ooint on the para bolo-, Now

10 \\;h—ﬁ
- 4(%) =3 ?{i?‘t‘f@ o e
Skefch H <-f’“ffl;ﬁ = J x+ a’ - Zax-%—ﬂ"

. D \ b
2 (-2) = 308- 3) ﬂ,r\';;igf}/“

b B
= Jroi- 2ax+qax “J=4ax
e \f_T'_z._
. X +0O F+2ax
= N (x+a)t

'PF!:- x_’.a ) a.)d) 7(70
If V(o,0) 1S ver ke then

[EV]= J(a-0)*+(0-9)* = Jat = a

= |FV] < IFP
K (5,6) - Distance b/w FocusJVertex.
- | 4 D"Stance b/W FOCUS’ POint;

. 0 x=2 4 .l HQnCE .I—he Point 0} Par‘abola. Nhl.Ch

i< closest bto the focus is vertex
of Parabola,

L0 : Q)
S pd kClty.Org 5
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100

origin. 4f the
vertex A has COOl’dfr'\a[QS

(-Qq,0) the d:'recl:rl')( Of Pombola,

Ref’ ,ectiﬂj Ff'of’el’ {5 O,C

‘s »

Nhen o ‘ijht 50ur¢e. IS Placaof.
ot the focus of o parabolic
reflecting surface, then light ray

travelling from focus Sto @
PofntPon Par‘abOIQ. Wil be
rej-lecked. :~ the direckion PR

~hich 1s parallel.'- o the axes
para bola. Shownwn 1IN )C-,Burt.

\E%amfle 5.."'A susPensron bridgc

Ry def. (Sl i
Lty with weight uniformly distrisot
2 along the length has two £ow
or Y = Lax+4a J -~ht albove the roa d-
; Of [OOmM he'ﬂh * a art.The
the comet. s surface and are 4oorn 2 and-
- ara bolic N sha Pe-
N ow |PS|=—-" \ﬁ—\/g cabletS aref Lo road SUY‘{-QCE ot
N
_ Qa-= 109, are tangen - Eind the
=X ok b the centre of the br"’lﬂ: N Poinf
Thc Comef IS clos i hu‘jht c)(: the Cab'ef{ z‘ |
L. r<.
~hen ik is at Ago 100 fror the cen
_ PSCes 'O -
" T#I P [psl . x+Z& Solul'lon.
> (x| = 1= =5
2% |
1| ' 2
1| = 1-2al
(00,000,000 _ - . = 24 | P
- -—-—T ~ “N A(00) ()R ™M

- a = 25,000,000

Thos the comet is closest o
the sun when it s
25,000, 000Km from' the

sun.

Let Alo,0) bt centre of parabela.

' .Formtal-
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Find the focus, V&Y
Q ’ c.litr‘edcrix of the Parqbola.. |

sketch its graph.

L 4
= J= L J&x :Df-[ol-{_ﬂ) N
(49’ L4,-t)
> 4 Yy=+J8x Points "
(-%,-% (8,-4)

2 (Yy=+Jg) = 4 (2‘,‘4),(2,"1) (~12,-9) v (12,-9)
B (3= tJB(BJ ':-'E 8 (8,8), (8- 8) .I;l.) xL 6-j

18 J=7 8(19) =t Jiyy= £12 (IB,II.) UB-R) - 5

Please visit for more data at: www.pakcity.org

(3,"' ) 5 (- 8- ")




| x=0 o 1=9- or =2

So .FoC.US = F(OJ 7")

(-5)5) (5,5) Ve"i'ex;
X, X V(X=0,7=0)
y’ . x__: x_ - He= O * X =0
3 | (o _
'V) 3 = —|2'X 1®Q¥ w-p- 3::;—] Y =0
.th 1:—"‘"" Qa W] N & -
C.omFa re wi J 4 /f\ \ o vertex = v (0, 1)
=12. =» A=3 N .
- ne N | Directrixg V= -a
FO(.US' F(-9a,0) = F(-:B‘@ZJ-G- Y=Y-1
' ARV o d=l==~Q '
ex: V(o0 =V(90) | Y-l1= - a =
Ver 1eX; @Q\W > Ye-l+l = Y=o
‘e i o | TRt = -
Sketch: 4t = —12% I 1

(7-) ?.) " (."Z'J 1)

S |x=#2J51 =22 0)=%4|@,5) (-4 5)
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Vi) Y= - §(x-3) Vi) (x-1)" = 8(Y+2)
+(3-9) = -3(X-2) Compare ith X7 4a¥

z

o d H:h —
Ca que " 7 = paly X::X.-' p Y:.‘H—l) 4(1:8-)61'?_

Y=9J-0=] , X=%-3
Focus; F (X=0,7=9%)

ba=8 =» Q=12
- Oz=%X-l = = |

Focvs; F(x=-a,7=0) \’/‘:;: b ayrra 2ed4r
v X =A-3 > -a=A-3 - J =0

or —2=An-3 => A = —243 l So - ( |, 0)

or A= i, ( q.:-.?-) Vertex; V(X.—;O) )’:O)

Y=0 = Y=o (+ V=Y)
Seo F (1, °) Y=0 = Y+2=0 = Yy=-2

Vertex; (x=o,Y=09) V(1,-2)
e X=)(—-3 =» O0=X-3 (‘.‘X:o) DireCtr,x; Y-::—O..

X=0 w» N-l=0 =» x =1

or X =3 - Jt2=-a = Y+2=-2
alse ¥ =4 => o©=]J (v V=0) ("@\” “J=-2-2 = Y=-4
or J=9 oiﬂ?‘:\sjke{Chﬁ— ('x-l)l = 8(Yy+2)

so Vertex = V(3,0) m@g
A~

=> (X-1) = * [3(y+2)

N
J y = Q E"?"fﬁy - — "ﬁ
- — -

- &“ [T x;'i./acyu) Paints

° [x=12J800+2) =1 4=5,-3 |(5.0) (-3,0)

(=13 05 = 1£8 = 9,7 [(9.6) 7,0

~~
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|
Jily Y= &< %) X+8-3429=0

== Y+l = 7(.2_'-'-" L(9+1) > %+ 8 = UL"Zj
(y+1) > L+ B4z Y- 24+ (Aolclina 1

p =
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X) x"—éx-Sj +4=0

-+ -4 +4 = 3Y
=+ (x -2)*= 8(Y-o0)
Camf?are with KL-—'- bqa Y
X=X-2, ba=3 = a=2
Y=4Y-o=7J

Focus; F(x=0,7Y=9)

N[

<o }{‘“‘”":
~

or X =228y 0 =(0+)

(lo,8)

(-2,%) (€,2)

QZ' Wr}f:e. an equa tion O.‘F Lhe

Farabola. with 9iven elements
i) Focus(-3,)) ; direckrix x =3
Solution:- F(-3,1), M; x-3=0
Sufpose P(%x,Y) any po:‘l’?l".:h
Para.bola, then by definition

(PFI*= 1Pl

_3] 2
e - [ ]

I3 L
- X+ Arbe+y +]-2y= x+9=0X
!

= bx+Y —2Y ¢l =—6%

or éx -2Y+Y p]+6x=0

or ':JL -2Y +I2X +l=0 15 Feqy-
equation °f Parabola

i1) Focus (2,5) 5 Direckrix y =1

Sﬂ'Utl'a( ¢ e F(Z,S), M5 J-I = S'= 5
TQ(M%”{- P(x,9) and

J Y} L
{“3‘1 :\U/ —— M
L By def |PFI = [PM]
zﬁj’ (Nhere IPMJ 'S .:J.ar' c‘r'S’:Gr‘)Ce 0} P
o~

D 8

from }_j-—lro)
- 2 [ d= 11
(x/ (x-2) ""(3"5)‘.) = m)t)

> X +4=-bx+ Yt 25 -10Y= Y +1-2Y

L

P X =X t4+9 2510y =y"+/-—2j
b

or —4x+2?—/oj—/+lj —

or A —lx _BY . 28=0 o
reqq eq of Parabola

‘ii?) Focus (-3,1) 5 directrix X-2Y4-3=0
SO'UHO"‘I:— F(-3,1)

Take Pofn't P(x,Y) and.
M; x-2y-3=0 By clef-,
1PEI* = 1PMI” .
> | X-2Y-3]
(No™s0*) = ( Torecor

2. L > 2
X HIHEX+Y 12y = N4y #9-bay-bxti2y
=
& L
>5%+45 +30x+53 *5"‘37'-'-‘ )LL+‘sz+9-flxj

-6x+!2.j

b4
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10
SX +5°j +30x-to_cj+5o-x by .,.(,,fﬂ.,.gx
-:23 .9=0

2
-h)=- " [FV|=a
o= qxlq-jl +36x. -22Y + é,x,j +4 = IS (x-n)=-4aly k)s Distance b/w
Focus & Vertex

reoy. eq. ©f Parabola.
When Fa cus ancl Vertex arg. 5:V¢n

iv) Focus (1,2) 5 Ver tex (s, 2)

50‘(/ h’an - ' its a rougl_'I diagram to select
F (; ’2_) ) \/( E 2.):: V(h, K) " the equation of parabola.
J

10 .‘Qmm‘(a" | 1 O
.r6 éﬂ ~
|[FV|=a

¢] Distance biw
Focus & Vertex

- its a rough diagram to select
(y-k) = -4a(x-h) the equation of parabola. put a=72 in (1)

(o(+l) = —4C2)Y(Y=21)

éﬁ\\ X +1+34y—[6=0
| 5 \ X +2% +1+23J
(:j-—- K) = - zfa- ('L-— h) /ﬁ(i\l ol x 4+ 2 +8j -5 =0 (ﬂ'ﬂ/ Pamboln)

2 '3’")"" 3r’
> @) = -ha (X=3), 4 i*f) yiy Directriv x=-235 Focus (2,2)
A N ? _
a =1FVl= [t e 7 ea Soltiom= Take any point P(%, )
_,(4& F(2,2) , M:A+2=0
Pt a=2 in () N By def-)
> (4-2) "= =4 (2)(%-3) lPFI* = [pMI”
- |
y -ty = —3x +24 > e "*Z)
(X-2) +(J-2 ) o o

ol :jL+‘f—- by + 8x -2k =0

- ¥ Ll LY o
or 37'..43 4+ QAL —-20=0 ( Req,. Parabels) X +4 "’("'94-4 Gy o+ + 4

V) Focus ("")0); Verl:ex(-b?_) | = x-;_"**& -'45.,.8 __)(_7"_4_ L =0
50’0’61'0?7:- <+ J-4y+4 -8t =0
b)), vV T §-0* =t (g parabdy

45
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‘when Vertex and Directrix

are 9|'V€n
Vﬁ) Dir‘eclzr'l"x- jj.-=3)- vertex (2,2.)
Sd’vélbﬂ:-'
v(z,2) and M, 9-3 =0

directrix y=3

-~ )Y

2
1} \
- 5 —n
! o 3 4\ 3

-4 -3 -% .t ?

its a rough diagram

to select the equation | (ehf’= alyk
of parabola
(x-h) =-4a(J-kK) h =
K
- (x-2) =-faly-2) 5 ciys
o [o2) +1(2)-3] a3

g x:\“*
J Co)"+ (')@xﬁ&“ 1
Q = ,_[, a\/ |

50 (1) = ((x-2) = —4(1) (3-2)
> A +bh-lUx = -4Y+8
or A ~Y4x +4Y _4=0

viiiy Directrix y=1,

length of letusreckum is 8.
Opens down wards

SoluEion:~ _
IeﬂgUn OJC le‘:USf"ecf:Um = Zm =¥
= Q=2
.: parabela opens devnwards

= (2-h) =-8 (3—5)_)0,)

Comf?qre (l') WIH') KL-_——Z(Q.Y
'+ X'—'—'X-—)') ) y: :j"K

v Q=2

a (distance b/w directrix and veriex)

so (i). (‘x-—h)L:: -"8(3""')

o o h=2bx+8Jt8=C°

Solvkion~ |
Let eqy- of required parabola is

(d_K)L__:[ta(x_h)___) (’)
+Y_o so vertex of parabola

l'eS on x—ax1s =» K=0

(': On x-a xS ordinate 15 zero)
‘ for(h)K) ) K=0

50 (@\*;32-_-____ ba (%- h) —> C"H)

¢ -

o

-3 = -36a =)o =] *d:;—z—
Now Gii)=> 1= 8(%)-4(L)h
2 _ _ ~
>1= 53 h &> 3= 2-A

- h=-1 So (i) becorres as

ijr— 4(;’3,‘_)(9(-:‘/)

- 31:: T L ( % +1)
.‘Q | @4'
% pakceity.org %

3
2
or 3Y = P

96
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$) A’)CI'S Paralle.l E.'o j—qx;'s) {:hé - g- Lh = %
points (0,3), (3,4) and o) lisen| o 3 % o ghe %
5 8y
bt ngh > h= L potin (1)
Solution:= 5
Lot eq- °F Farabolm IS ) 3
e ha gk — P (Z) = 12(50) TGN
| 18 _ -3"K
put (0,3) P il - % = o 5
1 - g 49
h o= el > 3yg- 18 _ 17
7 b pa-dak —7 i 7 /f 2950
3 ¥ _ e
ot (3,407 - 3 250 y o5
- h 1'--:-." é,a((f—l() 3, - "'_9_9.. - K::.'.""....-—X--
- (3 1) e~ G K— i) -)-51( 526 =3
q+h-6h= (62 =
+ K= "=

A\C r  3(Y+ 4
BY (1V) — (11 /;2%3 ) 'J("g— = _g.(ﬂ 15
. 8h+hm —44a- 4a ,fj?;ﬁ[ ) Flnd ir e_q/l/a[f'.on o)c
9 3 6h h = l2a F. 4&?“0/ Q 'Par'abola. haw'n3 its ]COCUS
QO

ot the origin and. a(.ir'ectr'l'x
parallel Eo (1 X—aX1S

By i) — (i) e A
9- 6/’)4‘/—,2':.—: lha-4ak Salutfon:- | )
b =122 F4ak () X=a@XiSs Casel®
- &5 = 4& ¢ (V;) Di'recb*ij 3-:.-..&_ - FO(‘_US = F(O,o) |
or M; Yy-a=o0, P(xY4) onj Pamf

Mu!H[)’jjfnj (v) by 3

i By dejt )
— = hba — (V”) L
By (vii)- (V1) _ 2 (""‘:"—1)
e = 84a (S5 = Jorew
9 = bh = __40.. " - < + sz' = 3-!:;1 --'2-:‘5
__'_l——-———-—""—__a:__.::-—- %L’_a_}.z,a =
1. = 800‘ - Jo ZO - ]]'_ ~
S Case |
put a:z__%- in (Vi) Directrix; Yy=- (also Il ko X-QXIs)
he= b= o M; yra=o , F(e0), P(UI)
q—'é - 20 Bj dff-)

47
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lPFll'—: [P Yral \ xf'-t-a"c‘o;d ~2axcose+Y +a $in®-22ySing
3 | J+a
S TP :
—?( (1—0)1.4_ (3-0)1) :(ﬁ)‘) =7¢COSO‘ +“j S'hla(w‘-a".p-zxj C‘fa(SIﬂO(
- p 28 +2axcas°(+ Mj SJI"'IO(
= Y wa F28% P .
- I =0 Lryra (cosA+5ine) -2axcosi-22y Sin
- 7(_2' _ az- —2axX =0 x"c.;"d_gtanL/*"d}:'ZXjCoSdS"ha‘
. cs i ansd.-f-?_ajjfnd
Ul) ﬂ-’ ]-ax | )t.l-‘:(.z-co.‘:' ~ 'f'jb'!j}in"a* +al-a’-= 20 CoSck +2ax CoSeh
Case a n r 2 CoSASIN A +ZﬂJSt'n0'~
—_— F(Q)O) , P(X;:j) Laﬁs' &4 LY e e
D' reCl'.rix:i A= o5 J anj Pom " a;ok)-f-y‘.(l-—slnd'):4axcos y |
or § X=S= 9 | |
Bj c:'ejc ') ‘PFII = ”Z:T’ g x"s;bza('fﬂi‘:"st"( _szc,_fd.{mak -'ffa(xCoM-r]Smd)
* el 2 :
= 70 : = CASV“*yf'”q)
( (1'°)L+(3'°)L) " Cm‘) o (2. Sink = JE252) 4"'("d
L X Hence Prdl/
=¥ XL v = e - 2ax Lhat the oro(inate a.f: any
- X =0 Sho_“’ p of the paraba/a. s @
S . point Lional between the
Casel *— mea%@ﬁp -ty and the.
. | ko Y az:'s) / ﬁ of fetvsre
Directrix ; x=-a (als (7,4 ?“%iscz‘ssa of F-
or M; Xta=o, F(), F% > HSo lytion:-
A bola
Bj def ) , N;\;&}/ Consg'der G’GV‘ df Para
> A N\Y
-— PM . R\ OV 2
(PF, = | }1_ »{i&t\‘f'q’)" 3__._.402(.
J g Aﬁ“f' Y _ ba- %
"?( (1-0)14-(5'0) )\/ W — 34:1 4 .
2, 2 - 4a - L
> X +Yy = L+a+2x - 3 2
o -ax=0o > letusrecturn _ 072N __

a/ina te /s rmean Prapar[v'ond/
and abscrssa.

bola.
how that the para | _ or
04, (Sx ;-1:9(—36059()‘-:4&(1(@50(4-3 Smd) L bveer Jolysrectvrn
h ]C- v$ (a_COSa‘,QSf'no{) and I‘LS has paméa/ft 0"6:'(_‘
as 1+0C

A comet
s x cosetT Jsn ST Q e with earth at focvs when

. - A
dlr'zctrl X mmef s 150,000 ktm f);m i/’:h Q;::k:
on:~ . ' mel and €4Vt
bolv ’3:’ P(x,9Y) be ony P oint line er;mjofchf How close will
SUP(P:Lcosm a)sfna<) an a:f/:ef o earth
i : xCoSoH-Usind*Q':o & 10M!
M; Y §alvtion:-
By d€r ee on next page
pEl = 1PMI o

L (llCoSoL-l'ﬂSl'nd-i-a')
Ao

( ( x—aCoS“)L-F(ﬂ -“5"”"‘)2-) ) J Cos X +Sind
48
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- Ja = 75000 (£2-J3)

I v/ suppose earth a=

Find an equation of parabola.
07 fomed by the cables of a

/S
suspension brm(jc whose SPan
anz the vert’ cal he:jhé of the

be O.t JCOCUS Whl'C.h 'S or:'jin

and. V(-a,0) be ver tex of
parabela . Lthen directrit of

parabela IS X = -Za

WL FLE=T jon=

let comet be at peint  P(X9) 50’”60 P(5.b)
then bj de f

L
lPEl = (PM] b
- ,-——-———‘—‘(x 1030 ) (lx-l-?_a.] _ B

Jy® +(aJ \<?\£ (o0)
" XL'{-jL = . \QO o.. |
Sy £1ER Cconsider 29y of Parabola. with

In AOAP, bj Paé}‘naoras/f’r\biét@m vcrl:ex OCQ,O) 1S

[oAl" + 1A pl = loP) B\r—f

= 4oy — )
.+ P( 5‘—"{, b) lies on parabo/cz.
L / af- ~ ,
3 (%).—:445—)'_2’___4a_b

L
= CL/: &-— P,_,{, ' (1)
/6b
7
x (156
"y X = ...---j s réqy- e“vuaf'ian

Qs A Pambol:c arch hag (00

re.
> ) . he{'fhf at 30m from cent
_1/_;_-(15'0000)4*2a + )50000 | SGIUb'Oﬁ:-  p(50,25)
- 2a = 1 50000 ...Z_(lsoooo) .I,
- 2a= + 150000 J3(75000) L
J
0(e,®)
e
49
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arabolQ
(5'0)1-: LIG.CZ'S) )
- 2500 = /- 100 @ - a=25

_ 909
Bo)= 100y =+ I= —5;

Hence reqy. hez"?/,é = 9m

09 Show that *:ar'lgent at any

POi”t P of o parabola. maKes
egual an ~hich the line PF
and line
o X- &

Solution:-

Let °¥
y =
my = O ( |IY)E 1S y‘ﬂ& Stant ral_la (uSS than
For "My, |
Y
LYy <
J . &
dy
- M = T
o
Yy = h=
3 X, -
Tan b= ——>= = ———
v
ki |+ ’3’,’)(0) N‘{e’- . : lled. Focus. Here
. ; am{; 1S A
p - - Lo + FWX f
qu"lalﬂ -"'9"'" ) 8'|:.' Tan ""3""') £ is f-OC.US , ecEl’lX
: s () |4 Fix ed line LL 15 Alrlleci
= . ‘S Ca
Ton 6, = 3= + Constant ratie | Led by €
,+m3 7y eccentrlic;‘-'jl Aeno
B ) [ & 'q. ":P’._
B <x,—-¢l) ( ':") In¥ig- M)
Y LA
'+ (xl_a)(—‘:l_,_
50
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e |PM| whert iFpl < 1PMI o Focal chord perpend-‘cdlar’ L

ellipse < 1. major axis 15 aalled lebosrectom
or Focal chord para llel to
has two diameters, Ainor axis IS called letusrectum:

5 of 55""""”3' n fi.'? In 9 pD and EE arc

T et (ploral o etorector)

t J.ame{'er (S Ca."eir lenjth OJC lekusrcctum iS -2-'&%"'
. a maJ '
frg AA T : , Lion
ma:jor‘ a:'l ngth cft m%}"’r'aws x1) The pomt of imkersec »
ax‘f} C:;’ 2: : | of rmajor and- m"g’r .
,AA aHeSt A'ame[-er 'S Ca"eoL i< mHEGL centre_ r .
lll) 77’16 N LL In f"'?} BB/ /S minol M{dpmnt Of ma_|dr" axi's or N

iv) An ellipse has Lw; dggdtﬁ) <) In f‘j AC and CA” are
rectrces. In 53 Y <
Ca"ei. dK'K/ ot d[.?ec’ff“ces' é@ﬁ,—ma‘_lor' a«!
an L,

Wiy In F cpr’/ are
Two erd Poin{s are colled é‘iﬁ} In 9 BC and CB
V) AN

. ' ‘3 Q\f\_ S , ‘— inor a x'.S .
I “://:lx\'\““/ o Scml Z4 ‘
foci ( plural of focus). In f?ﬁ% )y Tf the point (QLCoSB,
| - 3

. Toms le
F and F are foci. £5000 es on ellipse X+ S- =1 W

Q)

’ ’, ¢ \ { a .

. maj N _b SinG
he on (‘S/Or 09(!5(@&\ J‘or ax;s 86/"2 U’)U’T of o aCﬁSe, j_b

I\ !
vi) The end P iniégly V 4 alled parametric equations

bSinﬁ)

called vertices. In s AR ellip se.
weap) areverbices of | o5 €
;;pse S’candaro( eq/ua‘l:on

Vi) The end. points ef minor axcs
are called co-ver kices. In 9
B(o,b) and g (0,-b) arc co-verkices

/

oy. elh'Pse.
viii) A strargnt 7%
points of ellipse 15 ¢

Lt line Joining t wo
leol chorol

focus is called. focal chord
a;,: ell: pse.

o]
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Let P(,9) be any point on Lhe

ern eq,. O 2”; Lec as
el“PSP_ havinj {—oc.us F(Qe, 0) 51/ F PSG’ o

as - = 2~ 2 2
ard directrix. x= % ;L:+_§;L=, > X+y=a
oL - .
= . recle
> ex-a=9 which rcpresen!.-s eoy- ot ¢

et |PM| be Lar distance ° ntre at origiM.

havmg ce
' ] xA-QA=0
P(LY) from directrix. ¢ - Circle s & SPccm.l ase
BJ def - of an e"'PS€-
L 2
( (9)1 jer-al b= a(-¢)
(X-Qﬂ)+ : =
J(e)+ co)* For a circle %
, 2
- ')Ll-l‘E.LCI}-:'ZQQX-*-\'j: € (EX—Q) ,,y'a:_ = a-L ("—' Q)
L p 2 — -
”.(.L'f‘é-a’-" 2eqQqx +9 .-:ez)tz-f-a - 2.;51 = "
or e = O > €."—'-’°
R A l B R 3 "y
-+ A -eX +Y = g-ea so for a circle , eccentricity
5 L 2 z.)
o A (’-—'2—) “"'j = Q CI—Q ,,,qf?(Q/}S e:a
L 2 (:9)\
-—bj a (1—¢) A, \<>
X
in (1 -2 ) + jl az(l-felf?/f>
ot (1-¢%) arG-¢t) a‘:rféfﬁbei)
+ - ~ <,f
- X ..":11- = | HMQR a(1-¢)
o’ b™ U =b
Q™
Note:- .
"
b"’ = Q (_I-—-@. )
: Y LQ)-
-+ b =a-Q
b = a”—(d'e)" e = &
bL = O.L e C-z'
2

Prove that circle is
SPec:al case of elh[ose

Pr’oof —

"ol :; s
— + L _ | represén

of b P
an e“ilee havinj centre

£ pakcity.org 3

al an‘jih. Let b=

51
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Summary of standard Ellipses

e Jﬂ\ ' — S i
ote: Ineachellipse - <O

) IL\‘“—”I
o ]
,r.../
N,
v

Length of ma_l \\“bs = 2a, Length of minor axis = 2b

Example 1. Find equation of | > (1 3) - 16-9=7
the ellips€ havinj centre atloc), ¢ foci have same abstissa,
foc.US a.l: (0,-3) and 6N¢é Vtrtﬁx den majoraX"S i j-—asz ana{-

. h. : :
ot (0,4). Sketeh its 3 g of elpse
- ¥ - X+ =
So!uhon:-’ x_4 .Z;_ =1 =* = +/6
o centre =0(0,% (0,-3) % °
vertex = (o) , Foco> = Skeéc h:-
e rooce (0, +4) (-2
_,ve_rh'ceS - (o ta)= (z,t‘t) C Verl:cces, ;q'( @
- a =4 or o= 16 A(o,k) d
o, +¢) = (0,£3) Cover tices) P
Coci = (0,£C) = = (rb,o)ﬁ(i 7,0 ¢~ e,
_ ct= 9
- (=3 7 B(«.F?,o) ) 5/('—‘[:7)0)
) L 2 2 a"'-__ Cz'

53

Please visit for more data at: www.pakcity.org



L"—”ﬂf"‘ ” L'C)(:US_:"CCLUrn, Directrices:-
2b - 2LtU L " 5
o U .8 =i%.+-x=:*_J§/-+XIJ§_
3
y 2
Verbces:-

(ia,o) = (_t 3,0)

Length of Je Lusrectuwn. :—

’ 26 _ 2w 8
R 3
§ ketch:—

Verbices: (£ &,0) = (#3,0)

| c-e., A(3,0), A" (-3.,0)
Example 2. Aralyze the o .
e uatgn Ux*+99y =36 and- Co-Verkrces (0, + b) o
cvk l:c’h 'l'.S gl"CIPh '-'-"‘-(0 t?.) -¢-, B(O)ZJ 4
ske | .

Solution:-

B B
Cornpare w,‘@ﬁ{'f% =/ Examfle 5' chow that the equation
z

a

9% —18§x% +i!j"+ 8y -23 =0 represenl's

CLL = 9, b - 4 L. e-”'_ = Ehd ;[—5 e/emmfs anac
> A=-:3 b="2 P
- 2 - sketch iLs graph_
CL-""' a'Z.__ b - q_{{_;_ 5 ]
- Salution:-
¥ b ’fJg 9)(_1—187(-:‘-(432*83-23:0
Centre = O (o, 0) o> 9( ')(z'..-?_'lt) +4(:fl+zj) = 23
’ L _ > _1) =
Focl :- (:’:C, 0) = (#J5,0) - 9(%-?-7:-_“ )+ 4y +29+1-1) = 23
{:, | *9{(1-') -"}+Q{CU+UL—I}=23
Co-vertices:- | o oixoife s b GCgeD - b = 23
(O}'ﬁb):COJtZJ ) )
, or 9 (x-1) +4(j+1) = 36
Eccen{'rfc/fj - - SR
C - e__‘_{_s_ ed }(1{;")+g§__.;_- 1 (':'b336)
= % -3 ~
> Cor'nf’a" wi'th __’_(_L + _Z: = |
C = Jg/ o= 3 IR
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V= Y+ =+ O0=J+ ¥ J =~

o centre (4 -1)

Focis- (x=o, Y=1%c)
* Q.—_-.:'X"" *‘x"_",

w X = X -l
s in gorr
7-: J-f"l - +C= g+l EZQMflC 40 An a!"c-'-.sh 4:)”:7 ri V/J'.OIC
> +J5 =Y+l or Y=-12J5S |of half an e}:"f:: Lhe centre Frnd

: 15m hi
Hencé -fOCl (l) ”i'J—S-) anal . 0; éhc Qa

C,o-\/ertfceﬁ' (x=%tb ,7 = 0)
> tb=2-1 > t2=%"!

X-::-X"l
- +2+1=X ->x=3,-
Y-_:j-!'l—) Y+l = o =» J= ':ér’il
.. ~Lo=1,-1)
ces are (3,-1) 6363,1( b
So C,oVelf\!.'l é s %2 <
ECCent”c’ j:#\/ﬁ‘ 5 a R cerni- elliptic
: ¢
-y € = _[.5_ N ° C'—'—'J‘.-S", o =3 Let AA b_e bqsf__ ’tbwe ab 0.
’ E..- Y = :!"..--q' arch hawnj M M'de af‘
D,rec{;nces.- e cince e arch s Lorm -
a J+1) ’ | =4o0. As |1ART=
- Jtl= 2 2 (7= the base , So [ AA y, it e b0
20 an B
3 _+ 2 o =+ A"
| = + = = Ytl== So 2@ the
> J+ J'S-'/ Js rch s 15 h:jh at
: Since the @ | b =225
or j::: - £ ?/IS'- ' Cenf"e; e {oB(:—"'—b-’5
. . /-, 'S
. '__.e_/{t {!C arc
Ver-flces:—r (X:O)y: T_f'..a.) e E@ of Srni P | .7;_
L * _?_C__ . =
v X=X~ = X-l=0 < x=| ,..7%- + -%'{_ =/ {00 +225 —> ()
a
Y=Y+I = J+l=ZF \ arch at
1ot h be haghf °f tre of
Y4)=z4+3 =+ Y= %3 j tance v = lom frem cen
15 . (;)
or J=2,-4 pase . Pué x= jo, J=h 1
so verkices are GNP SRSPNY S
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J‘: T e FR22S
- ]
~ E%s -7 7 h ==
- h = \F_}__Tf _ fS';}-'S
Thus h= '5fm ;s reo,. herght
Exercise 6-9

Find an eqrua Eion of the
Qi' ellipse with gven data

i aph .
and. sketch ks 9r P. s

Length a)f- wminor ax1S =10

and. 2b=l10 = b=5
N p B . p
N o w c = a—-b = o= C +b

p

— o =9+25 =2 o = 34

C.=3

2\ .
Centre = MIC‘J& ) 07( focl
F(3,0) and F/(-3,0)

centre = (333, ‘?..if-)-:- (o,0)
Verkicesi- (#a,0)= (23,0
(-e., A(V34,0), A'(-85G,0)
Co-Vertices:— (o, +b)= (9, +5)
¢-e., B(o.5), B (0,-5)
Lenqth °f lebusreckum:-

2B _ 2(25) _ 5°
o NEY J3b

Lﬁ) Foci (0,~1) and (0,-5) 5
majar axr$ o,[ /enjfh '

Cenb’e = m:dﬁa'nl' 0} foc:
- __5' _
("))K) =(9—-§£) Lf- = (0,-3)

o /enjéb df mafor axis = 2@ =
= Q=3 =7 a:-r: ?

(:Q x- h) + (J_____"f) = ] =P LI
\ b* a
) L
h= O, K:-—3,a"_—:¢?)b:5
S5 %, (4+3)7
5 a % /

Sketchi—

Ver tices ( X=09, Y= 1ta)

> Y+3=23 = J=-3%3=9%
/’
so vertices are 4(0,0), A (e,=6)

Co-Verkices: (X=t%b, y=o0)
v XeX - x =*b = x::tf_‘s_’

)’:‘:O - Y+3=0 =¥ 3‘._,...3
Li'ces are (V5,-3), (-J5,-3)

Zb _ 2(5) ‘.Lo_——
o - 3
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(iV) Vertices (-14,1) and (51);

Foci (4, 1) and (o,
(i) Foci(¥3J3,0) and Vertices(te) oct ( and (o, 1)

Solution:=  Bocis E (41), F/Con
FOC.f' ('.!:CIO) = (:t' 3.,—.5) 0) Cenf:fe — m;a(Fa,'nf OJ( fOC!
- - = 21 I
- C=3J3 (h,K) = a__-;o) L':_.) (2,1)

e = ‘ _
centt 3J3 -3J3 o+°) (o,0) 2c= Dist. bjw foC
. 7 B 1C<?@\ -0+ (-1)* = 1 §
Verkices = (+@,0) = (*6,°) \\é@ > 2¢=4 or c=2 7 c=4
5 NS
»a=6 T4 b . ((,X\’ Ao Vertices: (1,1 , (5,1
‘. at-b = b= QSC .
¢ = c:.z ;\&\/ v - Dist. bjw vertices
> b = 3¢-275A° -
o (+ 3)3,6 zﬁ&“} LA = (5+1)"+ (1-))" = 6L
Cl=(% .3)3 _
t-€ F(3: 3, )J F(-3f§,°) 2\4 , 2 b‘-__a’-__, c”
- Same ordinate, So rmajor O = a,-bL - s
axis is along x—-axis. S6 Ab = 9-9= y
2 L . e So
5/1:}956 /S: _7;_'_',_,_ ...3:=/ > 4Ly ¢ foci have §am€/’ ord i
o &* 26 9 major axss 15 aanj ®*— A .
R
; ; _ -K)
ot elhpse 15 (X=h) U-K)_
Sketch:- . pal eq- of elp T
rtices =(%6,6) c-e, ’ ) .
et , A’ (€ 0) v+ h =2, K-:!}a__-:.‘?)b-.:S' Se
Co-Vertices = (0,£b) = (8,23) -2) @)
Ll Z
(-¢., 8(0,3)’ B/(O)—?") = 5
b- _2(9) SKetch;-—
letusrecl:um: 26 <07, )
leng th of o 6 vor bices: A(sn) , A (=L 1)

= 3 —
CoVU‘El'CeS: (Xx=0, Y-—-:!:b)

X e A-2 o> A-2=0 =7 A
Vey-1 o 9-lz=tbor J=12T5
Covertices are B(2,11J5), B(241-15)

=2

% pakcity.org 3
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b--b4=o , 4b 415=o0

L j_._ _ /5— -
> b= 4 , &= _Z’_(Irn/?oﬁ/b/c)
2 b=l o Q o4 +5 8y 1)
e a"-:‘? so 1) becornes
2 2
X + 9
q 4

‘V) FOC; (i‘fs-/O) and PQSSI'I'?g
throvugh the point (3 ,J3)
Solytion:— T | > A(3,0), A'C-3,°)

¢ ~2 31- )
@g o s i) (vi) Vertices(o,+5) and

3 . ¥ 3
e”,}g_gg (i) paSSes H:rmyh(.z)ﬁ) fccen bncct-j =
e (2, (B, | Salutiom:-
o (0 I (0, +5)
a’ 5 Ver kices = (0,+a) =(0, =
y
= ...?—-: -} %— ":-"l - A = 5 , a = 2.5-
ta 5 int of vertices

)2
- qbt+ IZGL-.-.-: 4a b

p L B i
e + ]2 b+5)-=lf(b‘*5)b N |
* ( (-:a-:-b+‘5) eccen’:h'c!['j: €-"—'—§5—

- b + nb+60 ==4bl’+zob‘

o o br-20b"+60 = 4b CE
- bz. + 60 =—4£,(" - : CI PN L L2 az.‘_cz.: 55
or U — b — 60=0 L ure 16
469'_/661_* /b6~ 6o= o s Ver Lices have sarmé abscissa

4B (6'-4) +15(E-4)=0 g0 major QNis (S §-axis

(- 4) (46 +15)=0 and €% of ellpse ¢S
58
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Skefc.h:—-

X'L-f-.;:-: L _)_(,: '1: = |
R 16 +2‘o vertices = (o,tQ)_ (o0, *4)
Sketch:- -+ A(o4) , A(o-4)

a'(o-5) |Co-vertices = (2b,6)=(2J7,0)
- B(47,9), B/(”ﬁ"o)

p

-y B(‘-l 0) B’ (..q o) Lengkh of lel:usrecl:um_: %f_
=] J )
: 2b _2(7) _ Y
Lengfh of e busrectum ?___f_ () _ 2
T
=1 5

NG | |
Vﬁwé}nfﬂ_ (2,2), major axis
Or'al/el bo y-axrs and of /e’njé/;

| /(?(JX 2 't nor axi$ para//C/ bo
" = _I,# I.L LS Un’ S m’
(0,0), Focus (9-3)1(" | 8 units, 4s.
(V") O(t:neztr\jfeer‘ t)eil (0, 4) o> \' x-AX1S and of 16173 th 6 un!LZS

on; GO jon:=
Qolvtion:- X ® Salytio o
Centre = (0,0) (1 ~jocus =ft0,-3) | ¢entre = (hK)= (2

of major axis=2a= &

=S

- foci=(0,%¢) = (0,%£3) Lernqth o vminor axis = 2b=6

- (=3 -)'Cz=9 _*b____.s..ybz'-::9
Also vertex = (0 4) ol aeb = 16-9=T
o ther vertex = (_0)"({) ' .
/
- vertices = (o, ta) = (°, -, N w major ax::y
L -
- a=l or a=l6 (=K) 13 Il ko f-axis
L 2 2 _ ot /]
c'=a-b ¥ b=art 29, a=1/
14 b- = (6-9 =7 32)1
2 foci have same abscissa So v/ =4
eq - of eH:'PSG 1S
L L ¢ @ jor a¥Ais "
X ) : =+Qa)
—_— f - -"'—':’ ' S 3.—01'5) (X:—"'—O}
L R
b o an
-+ X +J o)
7 /6

Please visit for more data at: www.pakcity.org



y 3-—-2- o d

/
co coverkices are B(5,2), B (-,

Foci: (X=0, Y==2*c)
X= A-2 => A—=2=0 = =2

Eq- of ellipse is ", 9 _
L b — )
.+ (i) passes through (2,3) so
2
() LB - Aoy =
az. b" a_:' b
- Y-+ ‘?a":..- ot b —
lAl:scs (1) Passes &h""“.?h (6)1) so
| _ ,
I O S 3+ =
al— b'lv a’" 6

p S

. 36b +a"=a
| By ( it) and (1)

> R
_ 4b +9a

b +a

o 325‘- = 8a2- . .
2 Z{bz y (V) Puf in (i)

- Q
V=y-r > d72EEC A\ -
2.'-:+f7 .% 3::- 2-:’:\]:7- fgn% ‘ 2 ) B
> 3-R=E =) éSszz 4+ q(4b) = (4675
so Foci are: F(2,2" 7) 284S 2 b 45(’
(2, 2-57) O 3687
F (% & hg;:;f’/ - f4ob = 46"
le busrectum : 2= | . 2
Lenjffh °f e(q) q ! O\ € or lo'=&  (+bY b7
5 (V) > o= 4e0) = a= 90
7 oF Q = V4o = 2 J70
Rea. ellipse i) becornés @2
p S 2
X q
- L 4+ =]
) 40 10
X X SketCh:"
Ver tices: (£ &, 0) = (-_.«;zﬁé, °)

U x) Centre (0,0) , Sjmm}:{:r'l'c
wi th respect to bsth the axes
and passing throvgh the points
(2,3) and (6,1)

Solution:—

re =(0,0) , S mme kn'c
et /0 v?-r-t beth axes

Please visit for more

Coverbices: (o,tb)=(0,% Jio)
B(o, 1) , g’ (o, —Jic)

25"

Lanjéh o)f lelusrec tum: —
_ 2(/9 (0 e

= 2L = — =

2Jlo o °

data at: www.pakcity.org



?¢-2 10
" A(2Je,0)

B (¢,~J10)

(5() Centre (0,0), ""QJ°”0’“T) and ) ey d_)
ental , the points (3, »
horr e the graph Z Find the centﬂ,f' ?
(4,0) e on O ’ eccenl'.rrol—j, vertices :nj
wkiori= Jireckrices of the ellipse who
Socf’ tre = (o, 0) avua Lion 1S 31\/6)")
en
Major axis horizente (c-e x~9x:s X +l’j _
lipse 13 tion:=
Eoy- of req- € p | Solv ™= I

61
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4 = 2XZ

Eccentricity: e= 535 302
=y € = Zﬁ-
>

' » -
Directrices: J=2% 3
3Jr q _+
3
2
Giny 25x +‘lg"= 225
Solutiom:—
s 5"+ Y = 225
= Z:i_.,. .:!-L: | (.:LbleS)
9 25 X L
Corm pare wi kbh _}___,__f::l__:, PR
P h). af' <‘f1§é;x
) .:5&; 5

Z L 3 H
c.-.-a.-b -.-.-25'13&"‘ (6

> C= 4 <\

Centre: (0.0) 1
Foci : (o, Q) = (0, % 4) 4
Eccentriciby: e= Sy e=/5
Vertices: (o,ta) =(° % 5 )

) 25 oY== 23
- Y= T = -+ &2 - = = L'
J ,_ /%_ :
1 L
) (2x-1) . (3+2)* |

(6 14

42
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(V) L+ 6% +Uy - 164 +76 = 0

5,[.;{:5’0:*7:—-'
W 6% T4

oot Hlx +a( Y- =

"_16y + 76 =0
-76

IR LIIORLER
_*('x_-f-g)l.'f‘ 4 ((5

y= Y- =+ 4-2=° ﬁ'jfzf;?‘;;
o centre (=8, 20

Vertices: (x=x2,7Y=°
X::)L-l'g - x+8= T2

- x+8 =12 > A="812

Ly 4+4-1) == 76+
—_2)2.__ q) — =76 + 64

CEﬂf"'e; (X#o}y:a) v =5
Y =A-5 = z-5=°"7 - ©
i _o > J=¢

" ’ ma.|or axis 13 ll
FOCJ' Yy axts )

_+C
FOC"(X::O) - <=9

63
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Vef'tl'CE‘j‘ ( X=120, -::O'-) -QC:-)(_Z_QJ')(_L_OLQL_G}CL_QCI
=0 (= = —S = . &
X=wes 7 e a. - Y-2=15 (C'f-—cl)xl-f-alj‘-'-" a (a ¢

y::': 3-—2. ""-t”z_: | 5 ,
> Yy=245 =+ 4=-3,7 + by a*(a-c)
‘ - L o2\ _ & 2 gl L, b 2)
| - (a-c)x & _af(a-c.
) : ,_._.———-—-‘i' -—-——:""; = z(al._c;_
So vertrces (5;_7; ), (5,73 ) az(al"C) alo-c) & )
| ) L
5 1 i - A p d :'j _
Directrices: v=1+% + X+ L - 4
a. Vo R
. - - = a
y= g mJnetg > X 4 _q 'a}bf{)
- j::'Z'.t __€_ va=. 5 a-z_ b?.. - - a—-C =b
ﬁ—’ - ) llipse
5 5 ~hich is an elip3
- Y=23 ?_-n": Hence proved e mamber
(_J : /
Q [eT‘a’ be a,ool\s,iéive. number [ et & be i {‘;5&’ £00,0) and
’and 0L C(O..Lﬁf' F(C;O) and .and OCC& : oinés, and

F,("Cao) be {wo 9iV€n POV')Z'S'. Prove F,(,J”) be two 3’.%6’7 P
that the locus of Poinf.f p(:‘(;ﬂ) /oCI_{S(fi" Poir
such that IPF/flPF"I-;za. s an clipses S

Ve n of ellipse
e”‘PSG' 0(%?1' End equa éla )c P
SOIUHOI?!— Guven H’)at 04,&%};? 501”{,:0,7:- o C.CIC;-, )
PEL«1PFl = 22 FGsoy | peyg) , FCo) B0
ﬂ&‘@”}\jo)‘ K2,3) Caiven the
N

~/ \ - 2
(X+¢)*+(Y-0)* =\ Lix—c)t +(Y-0)* =22 [PF|+ lpF’l
< 2 : = 2
< “+ gyt Sex-a)t+(9-0)" +Jlx-) -0 T
T+t Y =22 Jx-t+yt
— (1) O z N
[+t S -2+ 12 = 2

.SWUQ r!‘nj both ‘Sa'O,G'S
by M R Y o RSN Ty
*}%%2&4-3/-:4(1 +%/2614%/ X+ 2x-2942 =
~gaJi-)tt Yt | [+ gEox 2442 = 2=/ x>+ y*

- Zcx-r-?_cx—éta"-_-.- -4a |/ c-2ex+y Squaring bolh sides
i A L " Y 2
+ 4(cx- ") =-ka St +y - 20k K +Y -2x- 24+2 =4+ A+ - IS+
=&- L L
b Cx—O = —0 [y pytec= 20 _1x-2Y+2=4-4 Jx'+y
1 > 4 Jyrtyt = 2+2A+2Y
r a - Cx= Q J+y s = by
o ‘x+3+c '2 T = XY+ (= by
Ajaln chuar,ng sc’ruar;nj aja;n
L L L 2
Qf""C}X_L—ZO‘-zCX: a (x. +3 "f'C."‘ZCX) z((xi._'_yl-)__: x’+51+)+27£j+ 2-3 1+ 2%

. | o e28_p
a"-!-cL)LL—Zg}c/x=asz+aL:j"+azc"— 29%/21 _9,1,,(‘+4J‘,x-3 2Ny -2x-24-/=0
- . ""2 -—ZX -,-.":O
or 3x 13§ —~2n-2] —2%]
which i's ellipse
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Solvtion:~
(hiven 2& = b J2

QS Prove that the letvsrecturm

of the e”*')OSE §+g=l 'S

1_-:.:L #Q.—:Zﬁ

# *

p 5
or o = 9
Also 91Ven that

Let L(c/"!) cm'd- ': C‘C,a[). b? .C.nal-
PO"”ES of Le kusrectum L of

[ I

rd. has E""PE"C'
; lipse % . Y- _ . & An astro  one

: Length of letusreckbum = LU =24 focus. Les alfséanCC&o 183 millions

. LCc,d) [fes on Ci) so ra”/ﬂ%;‘ e an eq,ual"b” of the
rmilesowmTe .
S Sy Tt of the astroret
q'l. bl | & {3{ xg ’ é' a o
oo T 1Y 10N
* Cl L;- + QL C'LL'*'-' af. ; <r£é‘;/g;> a - C_ — ’ 7 i C”) )
7o\ "
=iy QLC:'.L-: C.'I.Lbl— bLC-L ““;\Hﬁ}/ 7 /183 —r ¢
L ] \ O s
- a"al = bL(a"cz iﬂﬂ\:; L Lt Bj ¢r) + ¢ it) 00
% o L' =0 ar \ a=
- ok L;—_— bt(bl&é - L g r2a = 200 -y _ e
& _ -+ C = ,83 -y L=
al a’ us)}?j C = Q& - b
5 > 2
- d= b so b= A —C )
* 2 = Cma)"_.(&&)
oL
Hence FrOV&oL | b = 31
The major axis of an Foe ey, of o lip tic bt 1
e,lh'F.SC in .Sl:ano(afG'L fogm > gt
l S along {-he x-"ax.l.s ar ,0.-;;’04‘3—’—,7 = 1
© < The drstance ' hape °f a.
has ’6”9“’ 742 e/ Ihe An arch in the Shap
Le Lween Jtoc" e‘?/'j_a' 3 S . * semni - el/ipsc /s 90m widle
th of the m110or e at the base andl 30m high at
leng the centre. At what distance frorn

atribe an ea{uaHon of elHFSE- the centre 1S the arch 2043 m
high ?

£5
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=45
Here 227 90 = @ " M b)(a+b)
- 30
" lipse 1> - ct= (530)(76 8276)
o i'F ¢ e yo71 86189
P A R—y2) R
it E distance

X
m e cenbj!- —q+C=< 4045811'3'” (Appro)

' nce_ fro -
the dista oint (%1, 20/2) lies | Least Lrstance =a-¢
then the P - . y

pse (! _ 364224
on eﬂlpse (1) — 3
2
X," (zoﬁ) ~ ) Hj Ferbola
— te— 7 )
" '~ a plan
(45) Cao) ‘“’A Set af O..“ Po'n[‘,s ' ) P
¥ —ﬁ * 2= = such that distance °f each pm‘nf
2025 700 from oL fl')(eg( Poinfi bear.s Q.
- -x:' - go° con s kant r‘al-:'o(greq'l:er than anc)’

;.—:)-7:; #E to ﬁ@\#“ tance fromm & ,Cu‘xea( line.

L 8 S S
X F Im = N

'2.5‘;; 7 ) {L:hﬁf{xed point s called fo.cusk |
-» X L e % Ty ¥ Eixed line 1S cfallacl directrix

2025 -9 Nr{:’%}/’ + constant ratio is called ,

'X:- — 225 -?&é X,é :'-"5 ecce.nl:rn'c:l:j ) denal'eat bj H‘-‘
— aoleet —ive valve | 3§49 EPl_, ,.
- X, = /15 m Q\, of X, ) ,PM’

.. Reg,. distance trom centre=I5m Lo o em)

Ls the earth n iy,

rnoon Oro Rt
09' -:lh: e.lh‘pl-ic paH? Wit '
The r)o"

earth at one Focus. Pt
] minol Q%€ of
. andl 1,67, 746 km

are -TJ 68) 806 km [’est
fﬂSpeCkivelj. Lind the A
and. least Aiskarces:

Solution:-
Lot the earth ke at F

Griven that 2a= 768, 806
-y A= 38‘{‘{03 Krr

S b= 767,746 A

64

Please visit for more data at: www.pakcity.org



. id point of line seqment e and AB
1) }:.:;nﬂ l:hf: foci ?CS called centre L:tdiiiz,’:)xbewfioth abion
; g e Ai
'’ Perbo,a" fn £3 Fand b e 2 ex—-a=0 of req,-
G{G -f-i’ci and O is cen tre. L 5 =

: L the hjperba,a.-
**Y The line passi™g throvg |
“)Joc: of h!jPzrbolo— s called foaal |, [pM] pe Lar distance °f anj

axis or Trans verseé "aX(S poinf P(%,Y) on hﬂperbo’a. Le
of hyperbola.. In fvg; x-axis | the direckrnix ex-a=9

< transverse ais. » By def. ¢f hgperbala.
i) The line passing throegh @ 11 epl o (FPI= e lPM]

of h_‘fPerboIa. and Pchendch'a" |PM|

S d.
ws is calle \/““T—’—__
Lo Eransverse ax - (x-a.e)-r-w-O‘-em;

axis. In frg; Y-axus

conjvgate oxal
s “conjugale axis o [ErEE e = e
a L 2
iv) The poin{s where the bjperbol or %+ e -2aex+y = lex-al
xl'S )
meets its ey uf "+a.1€2-7-?/ex+.'j".=e"xl+a-— €x
Ca"ed- Ver'h'CQS O‘F ) =¥ x,;' ) . L L _xl
ol q \V and V - ﬁ&?}-a +4 = e X
hyper bO'ar' In ‘F'j (’fO\Q g ) ){_L .—32.
“jP : [ erbole.. - "(e --l) = (e. £ ) ‘
are verbices of 4P QN A S 4 ., 2
S0 e (et -Y = ale-l)
v) Leng th of le busrectvm D . -
8 NS 'X.L s | 1_ " bj a(e -1)
1S 2b . i”ﬁﬁ =P — P -{—-;._ = .
- ‘OB Ean® a (e-1)
sec 65 tan®) o .
vi) L the Pcmb (\2\*&} J:j" .o g | Let at(e-1)=h
Lles Y‘] h‘jper%oé/r\a)\“t}_ -E-l. -.-.:’ or _C.;: - .;.;: = |
.
here ge R then x=asel, Nofe- = a (el L,
S : ’ 2
a tan@ are qu—amelznc L Let-a =(ae) ~a
 * o 4 bL-_-:. - a?— wak= ¢

Perbo(a.

eualions °f 1 '
Standard eq,ua{mn
of hyperbola

y B ph
. % _
ﬂ / 1 M P(x,y)
wemrew ctpa " o " | ‘
" 'i": ';T -I: :; _.: V F(ﬁgd} ;.‘-f‘{
v
I
XVA
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Foci

— _

Directrices

Vertices ' (£a,0)

- - (0, £a)
| Eccentricit - |
o
| a a .

| FY . .u|

— :

X

\ A
: \ b Puy
Graph 1 r'oo\A r v
- ' oYy,

Example 4. Find o2 20| ggatch:-
of the hyperocola wh ose £%€@>are Vertices:
(+4,0) and vertices (\ﬁ\%@f Sketch (+a,0) = (£2,0) =+ A(20)

. 2\

:l-s' 3"“/’}? P \
Sol tiomi=  Griven that
FOC.E — ('..t CJO) -‘7(:’:4;0)

- (= (4 iy C_L-.: 16 .

centre = mrd Pa;‘nt’ of, £o¢!

(9.:-‘1 6+° :(o:o)

A/(""-/O)
cl : -
f—:( B) = ('.t(l,o) e --"'EF("';"’J} F ( "f,a)
leng th ©°f lelusreckum =
= 202) _ )2

#“

26"
a.

Tz T NG
verbices = (+a,0) = (+2,0) -
L &

- a= 2 = o= ,

Transverse @xiS s A—axs. So

A

o ; bol ] T
eq,. of regqs. hyperbold s Examfle- 7. Discuss and Sketch

L L y |
}—_lz:" - "1—1"-‘1= I the graph of the equation
O..L b Ll 12

v - )6y° = 400
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Solutioni= 25x'- 163 = 4oo skebch ibs graph.
i x _ y = by 4o0) 50’0&!0’75—’
T o 8 ( :j L 2
€2 J _ % -y
. - w— 9
ComFa)’E Wl“"’ __)f:;..__. ;__;. = /6 :{éh ”;_- }: =1
o b Comlgar( 724 E‘i‘ b:'
L 2 8 9 3
. = C - & 'l' b _ ;'___: Q +6
=16 9 a=4 RPN N 16 o+ a= b c oy
bl.=25 =% b=95 C ( ) - b"'-? C"=/6
o> = q) b - lf? ce=lES
CCNtI’C 3~ (DIOJ ﬁ—’- Ver[,'ces 8 e (0) '..ta) = Coj i'(l)
ECCE.nh’lCll'j"' E2a N FOCI’ o (O;:".C) = (0, tﬁg‘)
" zC,0 #tm.ao ’. ¢ ¢ ::E'—-;.-ﬁg-
FDCf ’ C-—- ) ) ﬁ ) Eccenb’lcléj - € = :
bates:— y=1t2% ‘
+ J= i%x_ Vertices :- (e, 2h) -8y 7t AL T 0
Directrices:— x == %__ Foci :- Co;tdﬁ()a) :;;fi) - /¢5)
& 16 F(O) JZ'S J /
= i e R
- X =7 Ju T m . _2_6'?2:_%1_9_)
Verb'ces:- (+a,0)= (% 4,0) ‘i,\&_j/ ’
Y SRR
length of latvs rectum:— e =\
= 2(25) _ 22 :«%if
2 oS
) NS

Skel’C"’ J=—

PR

Ver bices = (24,0160, Ao} K49

N
Foci :- (+ Ju, o)\/“"") F (S, Ff,)
lenqth of letusrecturn = 26" _ 25 Elamfk { Discuss and Sketch
¢ | he graph of the equacer

Yo'~ 82 -4-29-1=°

Solybion:-

4 g, Bn-4-24-1=2°
%J’ fﬁ;oif ﬂ("‘)) ﬂ(‘l;ﬂ) _ —PZI(XI" ).'X) ~ (31_,_ 2—j+l)= o
. B
F(ﬁ;l,a) - q( xz_l"t*,_’) "(3'”) —0
+ 4( -y -1) - ( :!+1)’;= 0
(__F'.-G.'L‘S) @ Y, N (Jw,m 6N ZICX-})'Z'- l{-—(j-t"f) —0
ey r bR
Example 3, Find e ccentriciy, | or qtx=1) = (371) =%
the coordinates of vertce? and focr | or  (x=1) (4+1) _ | by
bR B ' q
a ¥ X _, Also |
of hyper bol " a9 Compare. w,&hz
.S
al- b\.
69
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% 7"__.:(1 R
X'—'—'x"" )\/-:-3'{",(1_1)‘9
v b2 | Exercise 6.6
: CZ"-: a"-& b = +4=5 Qi Find an ewuahan of.\/cn
> c= JS 'hUPerbola. with the 9'}1'
Centre:~ (X=0: 7= doto., and. skekch its 372
Cen—] => w=1=0 T *= (i) Centre (0,0), focus (6,0)
VERTIIR Y4 =0 => Je =l Vertex (y,0)
so centre (=1 so,vtlton:" £.8)
cifYi— e = -C-"""’e#[% Centre (o,0) , focus= &
ECCEntr’c, j'- a So other )COCUS = (-6,0)
il J?;.: Foci (£C,0) = (t6,0) =+ C*< 6
FOCf :— (X=1%C, Y.-.-:.O) -+ c'= 36 - 0 0)
x=x-l = x-l=%tc = x=1%J5 ver bex = (4.9) , o ther V"_&u'cq ’
} . - (+4 . O a-=
y. 4+ =» Y+¥i=o = Y=~ verkrees= (£a,0)= (24, )=
B - Q= (6 2
So focl €k s, -1) ot at+bt - b= ¢ -a -
Directrices:— X=% % o b= 36-16 = b =20 -réb"ﬁ;
: ceSs
> X=x-I =% (-] = "..t-a—'-'- CIEQP(L ffdm fOCI and vEr ,- o
- e ;‘gg\h ;e transverse axis.
vx=17 :,r_: (va=l, e=J5) ~)§Q/ S xt _ 4 X-L..:Z.L-I
g > - {\’{:1\%. ; —E' =’ ‘-? .7-6_- 20 -

:x—' e X—"-_" P y

" X =12,0 F'(—60) L 2gr0)
v L _2b _ 2(20)_ o
= - lenath of letvsrectum = == = ——’c

V= Y41 = Jt+I=0 Y ; g . 7

so verkrces %} v

Sketch:~ yertices:

X
ce v I:YC : ( ') -’)
Y
Uafg)'b) ~ U‘J _ 5,)
y/
N— gy Feei 25,90, vertex(so
Fu-B-) K@D Tagmn FOBED | §alytion:- ,
s _)/ ‘ SF ( +C, 0) = (2 5/0) (-€., F(Szo))p(-s"o)
oct( 2
p B
& CE 5’ e = 25 |
(H-fs:' -5) (_en(:r‘e. = mfdPO"?t a)( JCOC'
(55077 = (22, e5%)= (%9
v’ vertex = (3,0) o ther vertex=(-3,0)
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vertices = (t0,0) = (+ 3,0) =» a=3
o =9 c tea b
5 b = o =25-97 16
from Jcocl' and. ver krcés

clearly |
is transverst axis:

X-axts
So €9y. 1S _7_{._3:_ Y
p R
O

e
Skete b~

L

}(_L
=| - — =
9

A(3,0) ,A(—3,0)

Verkrces:— ’
Focl :— F(s,0), F (-50
L o(8) _ 32
Lenju‘) °f ,c['USl"Cc,:UM: ?:aé g =3
centre (6,0) ' .y
5-(-5,5"3
L ' = Cs,g.3)
¢ e(-5° A3 5,0 FISO
X
-
(-5 5) . S

fﬁ[i} s
(i) Foci (2+ 5/2,-7), leﬂg’éﬁ'\;ﬁ

Lransverse axis 19& < ANY

Solufa'an:-- 5
G 5/2,-7)
Foci (2+5%2,77) F(2+5/2,

F,(Z"Sﬁ)——]) |
m:‘ofpa:'nf of focs

Qeﬂére =
(h) K) -'-'"(

Leng&h 0 f transverse ax:s =2a =10
- a=5 < ClL-'-" 25

Nowo{foa”Ce b/w fa cus F(27 5J2,-7)
and centre (2,-7) 1S

<= V{2+s/2-2)" +(-7+7)F = s 2

-» C.L---' (5\}’5.)":- 25(2) =» ci= 50
:c'= a'+b - L= et a’c 50-25

=y 62':: 25
2 fac:' .qf'J-haVe Sarme oro/z'naée

S0 eqy 0}' hjperbo/a 'S

&

z+5'J'i+z-5J1) ..7___?.-_-.;):(2)__’)

(x-h) _ _ )
a’- bl )
-?(x'z')z..- (‘j+7) = |
25 25 . .
with X _Y _
Cam}?are 2 -5

=0 =¥ -
o foci (2+643,77) F L2502, 7)
)

p 4
Of /eéUS 'EC'-éU”? 25 =

v A

7

'4

7

(y) Foci(o, £6), €=2

Solvfion:-

Foci = €0, £¢C) = (0,1 6)
+C=6 = c'= 36 |
Centre = m:‘dpoin(' of foc.:

o=, 66 )= (0,9)

& 2
< ora:.-.--‘é-
o e
) R
w>a=8 =23 SH0=7
>

X 2 r

wttea+tb b2

-):bz':-.sé"9=27

v =2 = €=

i

7!
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s foci have same abscisso.
So j_a;(.'s 'S transver st axis-

' . loct have sarmt abscrssSa
So eqr. of hjperbo]a s foci

o Y-anrs is tranSverse axis'-
-:-j-- - }: =d T d 2 =l Thus @9y of rey. hﬂper‘bo}a IS
o d T - 2 :j‘- ,(_"__l
Skeh‘:h'- _q_i....._?_‘_-_{_ = = _;_....-;_5__._
. A0, A0 = b 3
1 CeS ¢ ) ) |
VLF'TO(_IC F (01 6) p F,(oi _6) Skald‘h"

: (0, ~9)
Len H"l O} (el:USh?c E‘Um-:. ?_'_é.. :2_(2.) Focf . F (0)9) ) F COJ
; * > .2b"_2(uS)
= 18 Lengl:h 0} !e[—USmCl'UM- ...a— = __-6 - 1S
cenkre (0,0) ¢ cgntrt (0,0) ,
_P{"/f') N £C(0?)
ﬂ'(ﬂ)a) A(‘)c)
/
X ) g’ J
et ﬂ’(o:.b) 4?(:%\ ~ ,(f,-‘)
7 - ) {@ 5 & / \'\*\
F/( 0,~ §) 2 @\? x\Q 1
A L//K”:Mb f F ’( 0, -~ 9 )
t A ;Q“‘}J ,
7 N;\?@v ) )’ . n l' ClJ
(v) Foc' (0,9) Ai‘regﬂ”ces (vi) centre (2,2), hori2e
/ / (ﬁ\\ ‘ ’ &h 6 Qnd
NI = x4 transverse Qaxis of leng
50,"&;0”:' @ eccenkricity € =12
Foci =(0,1C) =(0,t9) Soluf‘foﬂ“'
> C=9 = C}':: 3| diryirene (h}K):: (2,2)
(entre = m"d!"’;nt ) focv' Length of transverse axis =2a <=6
= =9
- o+o) q;j)=c°)o) - ac3 *Q
‘ * e=2 - C= Qe = C=C3)(Z)=6
Directrices ,'jr-t(f A . 3¢ P
j.--i-?:‘_. S bz-::'_ C"-—CZL:: 36-9=27
N : ‘ ta/
- O- _ = O=4e—>i) . tran sverse axis IS harrzon
e e re., X—axls. S0 & GJC
- axis =€
Alse € =QE reqy - hjperbala. 'S
2 2
) O.e - ? (‘: C'-'Q) (z__ h) (3' k) _
q . . _..-———-I"'"— - T —
"e""'-IPul-m C1) a
P |
_2 _
a= 4l 2) > a'=36=>a=¢ + (x-2) _ (3-2) _,
L L i 2 2 2 8 27
et a+b >b=cCc-a

72

Please visit for more data at: www.pakcity.org



Skdch:-— -t}
a. Y=° _ &x-h)
ver brces= (R =% =
L =1T& .
X = AN-2 - X -2 +3 ()L-')-)L | S
> %x-1=%3 - A= =
=% to,S) Seo
or A J 3-1 _o = 3:_— p) C') Passes through J
y= §-x = » : J
Se verkices ACS l)Iﬁ( I)Z) . — (o—-—-t)_ = )
9 b
=0
FOCt-'(X=1"..C)y ) Y ok Lo -*9——-:2:-2-’
- AL-2 = t 6 - - -

= =P =k == ; b‘t.. L éé-_:_j_
- (8,), F ("")2) 7 Z

Plo,

Leng{:h of le busrecEum =

3 S g
—~ Y 7 74
| ki o L)
A \Wérlzlces { A=, 4 s
SO | - _
A'(J’t) (5,2) , u’/({s\ ) n-2
— iasidl :j-:-f'a.-rj-'-'- + 3
ey A % T &N,
/ AN N
. *&@BOS& S Ver’:lCGSA( )3 2 /
4“'&!& | Centre:— (2,0
v < " Foci : ( X=0, 7= +C)
n ; eSs on )
(v") VQFEICCS(z,iS)) COJS) | X=%X-2 = X-2=0©, x-+2'3J5—'
éehe curve AN e > y= 3
ion:- . &1 rr. _om
50’# +3) =+ A(23), A" (2,73 so foci F( 2, 3__2:. )) F (2, 3/

\Ver Lices = (2')
pmid point  of vertrces leng tn of letvsrectvrm:—

centre = ’ o

- | Rl Y A P S - S}

(hy¥) = (2—+2— ) 33) = (2,9) %- " q >
g () —=

.+ Distanceé b/,,d verbices = 2a

-+ 2a= J2-2)'+ (-3-3)" = J3% =6 Al)3)

P> =3 = a =9 ; x
.. ver ki'ces have same QbSCn'ssq.. (o)
s0 transverse axy’s s qlonj | S
j"'qfo- So EQ/.' of 'f)jperbo’a' F' r
- 315 )
' / (2,” "=%
'S /
73
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(viii) Foci(5,-2),(5,4) and
one vertex (5,3)

F (S,Y4)
Solution:=
Foci : F,(S)"Q’); F (5,4 Al S,3)
centre = (h)k) = m;dlx"”t of f“' ,
= (822, 4_-;15) -(5,1) A—aa
& p
.. one vertexy ; -
- Distance b/,,,; centre and vertex=a ’

p B -}-d‘::(‘l

o= J(5-5)"+(3-1)* =

Al so del:OlHCe b/w ococn'-_: 2LC

TR L -

2= J(5-8)r +(4+2)" = 6 )y - = 9
c=3 = C = 9-;. . Saful'/:m"' 0 e 3;..:,
Clzaf'{‘bk —>b=t"‘a x -J= -;*"‘"é"

P =9-4=5 . .9 5 a=3 bl=9-+b-=3

As foci have sa™ c:l.mb:‘alswL ,\}(5%\__. ath = a+3=18
syerse axis 1S caferyy - © = 3/2
So  tran % g IS (4-0)" (b oo f\ O 2 €= J18 = 3
. So =K
- ;- o fb/f:i\ Centre :— (0,0
-/ x-5) _ /6\*-.:;3’ . e . <
\ Oj; = :%___3.' = >
Skekchi- &"‘“{@ - (faﬁ 0)

- K=6) Y =) Foci = (£¢,0)=(=°"%
verbices: (K= ) o3
(=x-5 =+ *-5=° 777 Directricesi= x=%%= "1

o - Y-l + 2 . »
y=yg-1 =+ 91227 ' ? Ver{::ces.-; (£a,0)= (£3,0)
- 3 - L
s0 Ver Erces Al 5I3)) g & 9
Foci i= (X=0) Y =%C Solvtion:~
-9 o 5_0 e )(_1::5 3%.'..- "%:‘:—l 3
= -6 s L b__.
- —?3—l=ic-ﬁ’3"’+3 Herea"-:.-lf-rasi’- ) b=7
7"’"’3"' ..CL-—- aL+b1=[{+9 =13
3:115—»3:4{,-—2 : o ¢ x JT3
: -2
S0 f"uf(s"({) Fi(62) Centre :— (0,0) C o C= J73
Cenl'rc ( 5, ,) . Eccent'fI'CI l'j - €5 3 2
th La tusrectvrm Lb , +C,0) = ( + J3,0)
Leng th of o Poci = (G "'&
- 2(5) — 8 é 'x_-:..."_'t —
= =5 =0 pirectricesi= *=>e
+ =7 ’f,’;’}z"" - J73
74

f foci
nd. the centre, foct,
Qz' i’ccenfﬂc Yy, vertrces and
eqmab‘on of direc tri'ces 0{.
L
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0o &
16 9
Selubion:— L
> 2 <16
L — % =i Here o =4
/ ? b"-..-:.' 4
-_a+b - b= B
C_L = /6 +? =25 = cC= 5

‘Gentre: (0,0

Vertices:~ (o,ta)= (0, *2)

(V) (x-l)" (y-1) _

-.-_—-’——-__--_

< 9
Solvtions—
> )
o) )
2 9
L L
umpare wn Eh _2_‘_]:_ _Z_ _
o} A
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Foci are (2) 3>, (7—)_7)

‘ Q.
Directrices:— 7=% 7%

2 i

= t = =2 T L

-+ J+i /5/3 - J -
Vtrél’CC tee (XK=0, Y=ta)

= A—2 =¥ H—2=0 > W= 2

Ye Y42 = J+2 =ZQ
- Yy=-2+3 = 4= -5,
so ver(:!‘ces(‘l,-S'),. C2,1)

i) 9% -12x- Y-24+2=0

Solution:-
Qxr-nx -y -9+ =0

Q(x-%'-x)- (4 +2Y) =-2

q(x - .‘.'S.x)—cﬂ +29) =2

q 3 x=200(3)+(3)"(3) f-§a+2yer1}
=-2

X

N
.H\
)

_ryV_ 4 3 b e
q3 (x-3) .é_j ( Y+0) t=-2

N

\ N

e

- -..-2-"-_-: A=
X::X"-S - A 3 o =» B

Y= Y+1 =+ Y+ =0 => oJ =~

So centre C %a'l)

Eccenl:ri’(.ffj -

= -Ca- - 2= "~ 3 _ Jio
<
Focit— (x=+¢C,¥Y=0) p
=L t=
x-_-.-x-%- - x-3=tC FX=FI3
—» x=22dk
> |
Yay+l <> Y4i=o = I="
so foci ( ?_—-__i_‘;'-f_rf’-)-’)
a
Directrices:— X== "
Vs =2t =

24
X-x—?-j—-*x"%*'ta'?x’B"-?
= 3 =» x=/
4l =S ==
'9'1__2-34'3 3
’—P)(_T-'--‘_:[;

& ' 1-1)  (+,-
I{l{%@verHCeS are (1,-1), ($,-!)

;31(7“4\’37) 143‘+/13- X+4x+!=0
1 Solubtion:-

Ly w12y - % Haxtl = o
yCg+39) -0 =

] L L N Y
4t{3‘+zc3)(-})+(-§-)-(§:)j'i""‘”‘*” =t

L _5)" = -1
y(gr3) -9 - e

Y -4+
> u(grd) (2D " =3

»h(J+2)- (:t—l)1 = 4

L IR
or (§+3) - (Y _ |

&7 qz, 2
. > S
Compare wi th ,,E}:-—-g;-'
= - |
=X
X = w-2% ) Y=j+'35_' )CI.
' 8 P
b"-:-"-l -+ b= 2.__6-
f =
C"caf+b"= ’:L"*
ol C::-‘-\,S
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+3=—-"%1:f -+ Y=-1,
So Vefl:"ies ("*-"'i), (7-»'"?2-_-)
$ i
(IX) X -Y +8£—2'j—10='0
50,‘}&!.0”:"

N
PN QE

-5 ()L+ll)l-(3+l)z = 25
(+t) (9H)

—
i
(' N
p

25 25
b

‘Lh x""
Compare with X _
ornp X
’ yﬂ'u"-’ ,a':'-:z_s

>Q=5 b’-=2_5-+b=5
logdth =25+426 =50

Centre:~ (x=09 Y=o0)
X=2%+4 - U+4=0 = X=—¢
Y=j+l ‘+ H"‘"-:O -} 3____’
Se centre (=4,-1)

Centf' ] [ _ S

EC lC!l:f e = -y

'*€=.5_-_JE'.___.\/-2-_
S

)(.-:X*‘c!

. N
il -4 -2y -0 = © LG

4
' f\\ {?J
I ;? > v

o ) GO + (W)= (4) = (9 +298141) =

\’\ A%

hk / f‘-.‘_,..-"'
..H'\__

)

Fa‘i:.—— (x=%+C, V=0

J=Xtl = AtU= T C

.-yx-:"'"f'.t SJE'
Y= Yy+I = J1-id=

So 750 ci (—z' z

X=X+t = X+4=Tt X ’
o ox=-U4t5 + x=-7

==/

(X) Qx-4-36x-6Yy+18=0
Solytion:—
qx -36% -

A Slr+4-4)- (g #69+9-9) =~ 18
x e

“ @SYL;C—Z)L— 36 - (31"3)2--}- ? ==/8

9( x "2-)2-"(..7"'3)1: - 18-9+ 36

10 |99¢x-2)" - (y+3) = 9

b (x—z)L - (.'H-3):L _
! 9 -

{

1%
Cempare with ___K_:_ _%; _)
Q

X:-"J'.""Z y Y=9#3 , al-.:[ p bl'-.:7

- =1, b=23

2 a2 10
¢ =a tb [+ 9T =
= C:m
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e
pirectriceés:— X==
Lo

4 ] - Yz 27
P --""'" -'2-

¢ vertices: (3, -3) , (1,=3)
et 0¢ cC® and. F(¢,0)

QS' ', F-¢c,0) be 3fwa fr'xeo(

Points. Show that % _ J |

r

> = y 3 s _ | | ‘
a c-a ; ._ T
F and Fare foci of hyperiole) | paa= SRS AGR < SR

Solystion: o bt b 2B

olytivii-= ’ ; _ F’/.—::ﬁ-‘
-C,0) PFl-IF

PG, Y), Fe,0) F it vS""z it?_a + 1PF’I

. condi Eion - |PFL _
By 3 en - - - + )2+ (Z+5)L+ (4+56)
pF[- IPFl = 2 Jex- - y :
AL 131\@ chuarinj bo th S _ 2.5_

. { 2{& —_ .
V(2-Q)' +09-0)" = Jlx-¢0) 40" = # 280" L, 5 +10X

5= 10]= /4l +X

B o 12
L3 x+2_5.102£1"3"' 2
Jocer vyt = Vo +4° e a5+ 12 2lce4 349
SO 2% =20y = 1l E24 [fx15) 4 (4+6)
ey =59 36z 26 [lxes)+ 4+6)"

. ' | +54 +368]= + 6 z.,,s)".,.(j-f-éf
m‘=f2a+Jx‘+c'+zcx+y‘ Sx t (

. bof"? .S:'dG'S
; f 47 Sq,uarlnjl.
sqpvaring both side: 360+ 25+ X+ S +25+129)

A l l y b L 1
m+XH+C -2CX+Y =fa + A FCt 2004 2ext+25Y +1296 +50x}-360X 2407
F2(2a) /x1rca+2tey

VT I

362 +36Y +3662+360 +180°

<+ -4ex = 4a *ha [T, a it 2 eu 1296+ 50 KH360%
) ha )'+2c JL-f-,;:_‘+yl = 25 +25J 1 + 3609
+-Cx= a taJSyricx+niry" ot Y- SOy 504 =0
v : Re QGVUG-H""’ of hjperbola.
> -(x-a= 22 [x'r2exnr0t+yt U
- 2 For anj P oint g H,:rencc
or - lextad= 28 Jatraearate st Q + hyperbola. the difTe!
Soyuari h sid ks ‘diskances from tht points
oyvaring bolth sides of itks dr

A (,0)2) /s §. F/'nof-

L 1 & L 1 bR L 2 (2— Z) an
cx+aticna = a (xa2ex+x+Y) )
tion of th”éo/a'

L, b Y 2 22 3,0 a
cx +Qa "'2,Q{Q = A x+1gfa taxta’y | an o

p &+ » 1 L 1 L 4
Cx—a:(_-a:f: acC —a

- (cL-aL)ZL -aLf/L: a (c*- al)
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50’”‘:“”:’ Let P(x,3) ke g’;i co o2 sound travels at /08o Ft/cec
point on hyperbola. | o e Love
s

Joor s g2t = Jowo e g2)" = 6 |PE| - JPR.) = 2
& Jixay+ (92 = 6+ J(x-10)+ (y-2)* = (080t - /080 (t-1)= 2a

/080 £ - 10 got + /080 =2

Sqruaring
L+ U=lin+ G+ U=y 2 36+ A H100-20% or 2a= /080
= 540
* Y +U-UY+12 Jrx 10+ (Y- 2)* - L,
vsing  * = a + 6
= "'LIL-I"LOL‘!‘é"}G"Oqf}z‘\‘(i-lﬁ)’."' (y-2)* s b"- - o CZ.L
o 16132 = 12 0 [co-20X+ Y=g 14 L= (700) = (540)
L 00 - 291600
> 4 -33= 3+ gro2o%- WY+ 1ok b =4900

45 ain Sq,uqr:'ng bl'.._-,, /‘78400

g bola /s
"Pf6£-+[039-26‘-lx.=;9<x1'+3 —20)(-‘-134-10(() The eqy- OJC hyper o

< = p B
& (6x+1089-26kx = P +Y - 180X 3G+ | <?(?>7‘ -
(O (ske)* 198400
> T =AY _84x +364 +153=0 .o \@ g o
| oK/ %
Whl‘Ch 'S Ehe I"QW- eﬁ(%qﬂ]&f oF — e — =

NEg' 291600 8400
Q Two Llistening posts :{%@gr the T

» SoUNd of an eﬁn\%w qun .
The diff-erence i ime
one second the Ilistening
posts are lhoo ft opart, write
an equabion of the hyperéola
PaSSz'nj éhr—avjh the p05/ Lron
of the enerf 5un.(5auna/5

travels at 1080 f[/sec)

on -
Soluém , - b

Lef‘ two lrs tenin =
hear th¢ <oundl of €€y 7

d
£ anol t-1 Sécon
*f < ly here listening

14,00 a./oar('.

Note:~ For Ex 6.7,6.8 & 6.9

Please see other file of this

Chapter.
Conic Sections

(6.7-6.9)

posts are

c-e., 20= (400 =F ¢ =700

If P is the position of
encmy yu'q_
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