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UNIT-§ CONICET

Conic sections can be generated by intersecting a plane with a cane, A cone has two eatically shaped
parts mlHﬂ@ﬂtﬂmwﬁwmmﬂmﬂemwm*mmm.mmmu

Conie sections are generated by the intersection of a plane with a2 cone, |f|hﬂluim|kl1ﬁﬂtl:ﬁh
of revolution (fhe y-axis), then the canic section is a hyperbola, If the plane is paralicl to the groerating
line, the conic section is & parabala. IF the planc is perpendicular 10 the axis of revolution, the conic

. 3 section is a circle. I{the plane intersects one rappe at an angle 10 the axs (other than 907), hen the conic
X : mumwmﬁmﬁniymmﬂnmmmwh}m, section is an llipse.
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Hﬂdlhtﬂmmﬂimulrmm the cirgle, =5

Wi thlhuqnﬂ_muuf:hwtnc&ckhihwm

0 and find it contre and st = pmssisl 77 7
i mezmhﬁ#nﬁmkm;!hw e -
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N M&mdmm:mhrmzmmnﬂnp?ﬁ: _Fw that are the circles.
8a :‘mrllwmunm cFaten 10 cirele from e external Paint are equal in fongh, In this unit, we look at ane of these conic scctioms
Kd “ropcrties ol cirelp
t o Provenenlysicaly de fllowing propertes of ciet, EEW Gircie ai curving; it has
- Pmmﬁ:mhmcurlmkmiﬂmdhmmuﬂui : ircle is a shape that bt & ontinuous and constant curve. Though it & always
: qudlpmrhmdfﬂm‘&wﬂﬂlchkmsHuuushﬂ;:mu-ennhnchle. : e N i ki naee
. Mjmmngmmnﬁnmmmm,n;,thME Bar 10 the chord o alpebraic expression Py ™,
* Congruent chords of p girels are from its centre and jis sonvesy Circle and its equation in standard ,
. Mﬂmﬂfﬂﬂmmlwhﬁfﬂnﬂmlmhdmhkhm“m.we o by the i the plame i sich @ way o B
eorresponding major g, - suhrend “The set af all poin i the p feelled the center s Prea)
= Anangle |ﬂ!iﬂ'l'l-i-¢i‘¢|l Isa ﬂ.ﬂ“ﬂ-ﬂﬂh distanees from o fived point in that ﬂ‘w ulll'nlu glrele.™
. g;mdmh:u Ib:muert'rjd of'n radial segemens 15 langent (o the circle. el fo-a fived distance (ealled the son e tis
e rtm 'f.' m"i“:""'"m '"h'f ‘Eﬂf“mwmhmwmwamm Derivation of Circle Ew:;:::ﬁm of a circle, .
L T B gt developing a standard form int at the cemer of the cirche
Lctctb.n:;;‘“:;f,ﬂm ¥) i any ove of the - -
1 i and ¢ s the radius i ufthe circle that gives
B ight il oo ¥ e od kool i, ARY GV produced by the intersection of plone collection of points on Mmﬂfﬁ which is called the Figurs 8.2
tight virele gans epending on the angle of plane and righy circular cone. The *conic section’ comes the distance from the fixed point &I & TU G e
from the fiet that the prineiple Wpe of conic section known ag ellipses, hyperbolas and parabols o radis of a circle: The position “""“‘I‘ (h k) i m:r
goneraied by culling m eone witl o plane. Mo modermn texibooks of calculus depart Fom this origin are respectively.  OP =(x¥) from the center C 1o point P & the fixed distance equals
geomeirieal opprosch, instead comic leclio_cn are defined g M types of Joci and studied through From the Figure 8.2, the distance
amalytle geometry. In this unit we wif) Sudy e approach 1g SONiE Section whish are defincd &5 e radius of the circle:  OC+CP=0OF ;
intersection of two cones. Then the verijeos of 1 cones boco ; Pt R . = CP=0P-0OC "
: ™S the inhcrent foci of the conic 566 —(hk) = [r=hoy
and direeirix exisis assacinted with cach of the inhereay foci, At the cnd Pl will lcam sbovt = r:h-{,r..r:l ]
the properties through real life examples. 15 it wie ) i W7 +L-,r-.l-f. dixtance formols
= f(x- :
[EXW Conics and members of ifs family > ot | AT Ay sring bothsides
A conic section {or simply conie) 5 a curyg tbinined g the in ! with 8 . =(CP) nr?
plane. The three types of conle seetions are 1y hyperboly. Ih‘“mmz: ol the surface of 8 T:n;ﬂ" B o w{x—k) 4 (=00 fcef . 1
typo ofalipso. and s sometimes comiderd 0 bo g i e e elligad. ==
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The standarg form ar
If'lhﬂ murh o

1) and radiys = 3

standard form of the equariog ofa cirele i (x— Y+ (k) =2

The
Where (4, & coord:
Inthis cquation 1 =2, k=1 und 7 mg 0% 20 s the i,

: r=3
substitute thege vahues fnig the standurd equation,

(=62 sy uy

= 42 1) 29t the cpuntion
m General form of ap €quation of a cirgle

Thﬁ .
e lﬂt'}l‘:ﬂ;;:unbnt_ufﬂt gcl'lnrl_l equation Dfﬂltmmdcgrm!nxmdwmm
u,m,m.,h owing procedure: ; ¥ Tepresent
quuafﬂumu&dﬂm@hmﬁxm i
ﬂil"+2-hgr+![r’+1§=+2_&+c- ( b
Dmd;knul bn;h smza ofequation (§) by , to obdain: 1
ey 2 e 2p € -
= .:g.!+:_.'u- + j A.'-l-—ﬂ—-_p-j-;:ﬂ (ii}
Jc""+—“—4}-+:y'+23.x+2_ﬁy+e,uu~ E."'E.f At
" The reamranged equation (i) ofyhe £ 0
Eeneral equiating F i
Ly niminirmdmuyiff.=|m1*_.=n. o lheunumdesrenm . and y gives the
xlay? +amx+2syp do = ! .
Fa Ty 2 - :
25, 3’9?* o O B8 fimfin e
i';t E-g +P‘+2f.v+f‘—f*+¢-g Audding ang PEi * - i
[I_‘_‘} +{J’+f}lﬁgl+ﬁ—c - g '-lﬁf' hmm*nﬂ{“ﬂ
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The locus of a point (x, i

-Cmnrnimu;m

r=y(-g) +(~f)-¢.
- Doy

= Nature of the Circle:
I+ fr=-ex0,
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ll's‘*f’-ﬂﬂdiu-.muhluhnhuh-m{-&-ﬂimmmm
If g +f"=<ﬂ-ﬂ-n.lhﬂrduuhmu,«m
. mmm:imm"x’hquluhm|mﬂfrwmh“mm”“dm _
suare of the mdius 7* 20, i
I, 2] Find the center and radius of a circle 455" +45y" - 6y + 36541920,
W'Mﬂmmhmutmkmummw

Pay-Jerdpelag, 0] Dividing by 45 .
The circle equation (i} & compared 1o the general form of a an equation of circle 1o obtain the vahses of
- 2 .. 4 2 1
g fand e =T EmT Umgmfugieng

The center and radius of the given cirele are therelore:

RN o s N o

The equation of a circle passing through

A. thres non-collinear points e
B. two points and having its centre on a givea )
C. m::m: and equation of tangent a1 one of these paints is knawn
. two points and touching a given line
A, Equation passing through three non-collinear points
Consider the general cquation o circle B given by [ DR
4y 4 2 2 frre=0
i Hinear
If the given circle is passing through wﬁ;ﬂmmhu
petints, say, Al 3,805,y and Clx,0) R
must sarisfy the peneral equation of a circle, put

above three points in the given equation of 1 circle e Bsy)

Rl 42 12, ve0 . (@

340, 4 2, 42y 4o 0 (| e
S L S | (iid)

Find the cquation of a circle which passes through the three pointy A(L0). B(0,-5) an

'3‘:3.41 3 " "j ’flﬂ*}j*‘-.n ti
f be + :
Wmmmﬁnm““ﬁu;&-ﬂ and ©(3,4), which gives a system of three lines
equations in three unknovns g, Jfand ¢ iEea -
14+2g+cul = ] -
=l = =12f %
M—-12 1+ s M i

25+6p+8 re=0
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echelon form (g obtnin:

20 1 |=g
whm.-wsmmdnﬂﬁ;'ﬂ: Alb={o —12 4 l

Rﬂdm ﬂlltll.'lmhgd maitrix in an

2 u I _!
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2,!'1-1‘;--.-] '
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(3

Third equation of the system (i) s giving ¢

(i}

& .
. 5 Which is uged i : :
obtain the valucs of £= !;'WB‘ -7 2 second and first equations to

m“'mufg-:ﬂ - 47 &9
4 l.r "i"ll'licﬂ

equation: P =71 47 ’
»+2 r )x+2[-._]_‘,4__'ﬁig=
iy T 47

dx’ 44yt
B. Equation of cirele Passing lh:"II

Cumidtrtbemlmgm

f+y=+2§r+2ﬁ-+c-ﬂ.

the given cirele js passing through twy
po

circle, Now put these two piints in the CHition
5450+ 2g 420, vem0
& vyt 2en 20, vem0 (i)
Also, the given siraight line ar+ly4e =g
senter (~g,~f) of the eircle. P PR through g

7

=42z 4 4Ty+13g=q
rough twy poingg and }

5 ore used i equarion (111} to abtain the

e % laving fiy eentre on o plven line

&1 4 | Find the equation of 5 clrcle wh :
::i:icrunlhellm.rﬂr—!uﬂ. “mmﬂh‘hm"‘{“]"" D

Tl -ngﬂrlﬂhhh w it

i & ¥ Algmedfyse=0 0
wli pumthmg‘ulhlwmmuw B23) )
10+6g+2f +o=0 = & 43  homnig ul gives & system of two linear cquations

§+dgtdf +oml = dgsdfrcm—g [

IF the center {~g~N of the circls lis on the
ling x+ p—3=0, then the line ¥+ p=3=0 becames:

~g=f-3=0 = g+f=-2 i)
The combinetion of equations (i; and (i) is giving the
system of three linesr equations in three unknown g, fand ¢

I -

6 2 1 Flb
whose nugmented matrix is: A[&-[‘ 41 I-—-'BJ
11 0|3
Feduce this augmented matrix in an cchelon form to obtadn the wnksowns g, fand o
~ R

x

6 2 1 [0
8 1 |4 25 p. 1
ro 3 3 |5 [2R-3R Bgh
2 -1 |-
"3 7 17)
» W
€2 1 [0
8 1 |4 _.'.]
Rlo 2 3 be(l:rﬂr
=1
e
0.0 3 J

Gg+2f bom=10
(s

[:‘},--1
& _ . 4
Third equati urmwm];,w“c--luiﬂ:humdu:mdndﬁmaquﬂm.t

obiain the values of /=1 ad g = -2
The values of g = -2, f = =1 3
equation: ¥ 4y -de-2p+4=0

¢ =4 are used in equation (i) 1o abtain the required cire
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C. The ejuntion of mﬂlm
Sy km:“ A elrele passing through two points and ciquation of tangeng 44 ORE OF therg
Consider the

Beneral equation 5 cirele is given by
e T T 0
- IFthe given cirgle i5 passiig through two points, say
uJ;‘J and Bx, 5, then these points s satisfy the
Beneral cquation of 5 cirele. Now put these two paints i
BIVen equation of 1 cirgle, ie e S
54 ple2e, +2fi o= i)
! 5t +2gx, 2 +o=0) {iif)
Also the given straight line ar+dy+d =g (iv)

touches the cirgle one point, as shown in the giv

lndkiie]'m‘ﬁ'ﬂmlhedﬂm distonee
the radiys of the circle, C e

Firuﬂmathnnhﬁrﬂ:which

the two poins ALD~1) and B3 i

tangent line o the cirele o ng‘:ﬁ;ﬁi{::i? il
Let C{ﬁ,ilhellnmlerafthrequhu]timln If

Li}
ﬂﬁtlnbe ﬂ'ﬂ]ﬂ C o H.

, [CAF =B, cA = (- OK+1).CB=(h-3k43)
(=0 +(k+1)* = (n =3 +(k+3)
Mg F2 A =W g + 846k

G =dk—17=0 7]
The slope af Ca is

o=k k41

Ay
md!h:shpanﬁh:llmlh:h—-iy-itnip

Jr-2yp-2=p .

-2y-—3:+2=-y=-§r-l.m, -i
) 2
fCca kpﬂpmdhuhrm:hemwlith—a--

rigereriag: ?'“-H&Munfmmpuwmr-m
- (&) .
[ EJ"' o
H+3-~2&a2i+3.i+3.ﬂ !

mmﬂ,mmrﬂmmwmmm.mﬂu 2and w3

=2 and -——
jred i ith E e
The required circle with center (4, ) [1.-z]wm..

w T o dL e —

g RO FeROALE

LSULA TERE

r=iCA == ¥ k) H]u-@'m
(5 (k) =
[zug] +{y+2]’-1—:=,{’+’=—3:+4y1-3-u

. The equation of o circle pussing through two points and tonching 5 piven line
Fied the equstion of a circle which passes though the twro poits 4(0,0) and BI40) and is
touching & ling 3x + dy + 4 = .

Let C{ﬁ.ﬂhﬂﬁemarwm' gircle. IFA{0.0) and B(4,0) are the two points k= on
the eircle, then the radius of the circle fom center C to point 4 equaly the radius of the elrele from the
center ' to point 8

[CAI' =|CB",CA =(0-4,0-1),CB=(4-4,0- k)
3
(] (7]
i ek'=16+5 -8h+k' = Shmlb=s =2
The radius of the required circe i £ =|CA|=+/d+ & and the center is C(2, k).
For the values of &, the perpendicular distance from the center (2, &) on the line Iz +dy+ 4 = 0
equals the radies of the ciele:

2)+4{k +‘=\I'4+l‘1

+16
-ﬂ';_iﬂ =ik

4k #10=5YA4E, squaring both sides
16&* +|M+Eﬂ.t_'.2$|:4+.l-=} -
9k 80k =0 = ~ k(9 -80) =0 =k =0k ===

: 4 radii are reJd40=2 and
m:mmmnruummumuﬂ{;g]mm Ji%5
~fg .
The equations of the circles with the sbove centers and radii are the following:
{J-Z]’-‘-”‘--‘,
o[, 80) . 678
(-2) *("? T




In each case, find an equation of a circle, when the center and radius are the following:
w (00), F=4

b (32, r=1

e (~4-3),r=4

d (—a-b), r=a+h
hmhmdﬂmh;lhmhnaﬁcﬂhmhgﬂ:;iwnhhmﬁun:

. C(0.0), tangent to the ling x = -5

b C{00), tongent to the line y= 6

c. C6,~6), mmmnmmuum

d. C{m9.~5].¢itum&1mm'¢sfhmmﬂrpu{m{—M}.

¢ Cf=5.4), tangent to the x-axis,

i C{S.!Lung:mmrhsmi;
lnni:ht:au‘!'ildIbemmq—g,-ﬂuﬂndhlrt\ig’+f’-:urth following:
#i. r‘i-yl'-!x—-&yi-gaﬂ ’
b, 41]+4y=+|ﬁx-12y—f=ﬂ

6 X+ dr—Bya13=0

b a4y e BypalE=g

In each case, find an equation of a circl which passes through the three points;
o (-3.0),(54).(6,-3)

h. {?,-I':-.{j,l}.{h-!.ﬁ}

e (L2),(3,4),(5.-6)

lnmhmc,ﬁ:dmuthnurlmluwm

a. contains the point [1&}.{&4}Indhsiilmm;rnnthnlﬁmh-l-z_v—l-ﬂ,
b, contains the point (4,1),(6,5) and has its certer on the line dx+ y-16=0,
Find an equation of & cirele which passes through the points

s [O,,ﬂ'},[ﬁj} ard the line 4x -5y =0 ishn;ml:uitu{ﬂ.l'.'}.

b, (0,-1).(3.0) and the line x4 y=9 is tangent to it nt (3,0,
Fhﬂmnquuhnu{achhumhmmkmmle

" :*_r‘+2y‘+16.r-?y=uudmngmbnth:m.

b, 4yt =Brtdmi nhdhhnaﬂltotheline X+2p+hi=(),

o X4y rbe-10p+33=0 and is toucking the rgriy.
smmmnfmhMMtwuuh-mwmmummﬁﬂ“"

nxis are:
a. dandd

b, 2and4

Tangents an |

Ifa seeant PQrofy circle js ved upward
of its poims of intersectinn P, :h:. the mlh?lm
intersection Q) is moving gradually alag Sty
tends to coincide with 2. The limiting pogition PTofPQ i
then called the tangent io the sirofe ue the point p.

The point of the cirels 01 which a tangery
circle is called point of contacy fSaj'P}::l'lh: uug;:f" *

The normal at 2 Conact paind P rg 5 circle {or conic)
is the straight line PR perpendicylsr 1 the tangent P 15 the
circle (or conic) at that poim P.

The condition when 2 line intersect the circle
The circle and the line are Haytagt

Figure 8.4

(i
Fumte (i
whiich develops a system of two nonlinear equations:
ey :
yEm e (i)

The solution set {{x. )} af the aonlinesr sysiem of equations {fifjexists only, if the carves af ke
ByS1em (jji)are intorsecting That szt of points of interzection {{x. )} s the solution sel. can be Tound by
salving the ponlinear system {fii) simuaneousty,

The tine (j3) is used in & circle (j)to obtain the quadratic equstion in x:

2 mx H:]F =gt

(14m')+ 2mex s (e —a) =0 {iv)

The cquation (i) being a quadrtic squation in x, gives o et of two values &, and x, of x which
Will be vwed in o line (i) fo obtain a set of two y values y, and y, .

The solution set {(x.3),(%. 3,)) of the system (iii) bs of course 2 st of paints of intersection
efthe line and cirte,

The points of intersection of the system (i} are real, coincidens or imaginary, according as the
Fools of the xth‘uluic equation (jy)are real, coincident or imaginary or acearding as the discriminate of
the quadeagic equation (ivy
disc = dnc’ -4 (1+m’)(? ~a’}]>0,  real and distuar
dige = dur’c” —4{{I +i’ ) (et -n’}] =0, coincident
dise = gt -a[{ Lam' ) -n‘}]«:ﬂ. imaginary .
Fird the points of intersection of the line Jr-4y +20= 0 and the circle &% + p* =25,

3
The equations of the fing and circle are;  3x—dy+20=0 = ymzes o
R i P
The line (j)is used in 2 :i.':'.lurﬁi}m obtain the x-coordinates of the points of intersection:
! :‘1—[.]3:-;5] L]
-"’+1%.-r'+2$+¥;.z!
. 222
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5 4,30 28
x: gt — 1 = :ﬂ,--— =
m»mw:-n.% are used in the ling(f); o obtain the y-coondinates; e mt =0 i
x=lgrey=3 @ (1+0)~" =0, squring bt i f'":
x= ﬂﬂi"ﬂ }’='3'[-—1=‘£]*5=M'E=1 a“{l-i-m‘}—-gl';nz;a 3 y &
5 al s 200 20 5 . ) =a'(l+m') = cmpayioF -
Thus, the poims of intersection (0, 5) and [:?:i 1) ars real and distant ‘ The equation (i) umw&ﬂmhmmmhy_m”mhﬁlﬂ . :
3 z s i Examiply Finl . cirele s 3% = gt
5 hw"fhmm"‘mpﬂﬂmhmhf.; o 4
Wmmﬁonwhuuatinmmmmﬂrde Sy =a th icle "7 . Show hat b ine o the e, g g a g = which cuts
: &2 M=y caxle, b= ’
To determineg the positbon of a ling with respect 1o the : o s
eircle, we need 1o find i distance from centre of a cirele snd mmmaflm\“h f-r-fnl
compare it with radius then:
i. I distance iz less than the radivg, the line will intersect {-u-%;-l
at two points,
it IF the distance is equal 1o the rmdig, then the line will- : % }'-—Exi-b.m---!
i touch the circle, 5 '.\ [ i * 7
iii. 1f the distance is greater than the radivs, the kine will '. 1FPQ) is the chord of a circle 7+ =r, and PO
completely outsids the circle. f-‘-‘ﬂcﬁ‘k PQ through resuit ) is: ¥ PQis 2 times of MP, then the length of the chord
! Let AB be the steaight line y = p +cthet intersects the
eirele &F 4 3% = o’ ot points P and O respectively. 4
( Join OP and put it by OP = a, which is the redius of a Bijgpr= 49
given circle. Draw OM perpendicular on  PO. 1f OMis perpendicular to PO, then, the perpendsul®
L e |m0Y={0}+ [ it B o
T distance OM from O(0,0) on a secant line mx -y + ¢ = 0 (line PQ ) is: ﬂM=|m{ }m,{i g v aare Ml vmb
From the right-angled triangle OMP, it s known tht: ¥ s
E ial_'lo_*"‘hkﬁ’[ Eiven line touches the sircle +* + % = r*, then, the length of the chord FQ i going to be zern;
e’ = [OF[ —[oM] n
. LS
i e I+m
Pl E T 2
; R |
i e =0, squaring both sides
’I The secant line PO 15 2 times of OM, and the length of the inlereept ﬁ is therefore: ’
i i L.
i [ﬂnzm-i a'(l+m’ )~ ]

e iih ,ﬂtﬂ'

Condition of Tangeney: The line y=ms + ¢ touches the circle x* + )% = o, if the length of the
a (1+m7)=2
.————‘__
1+ m

PQ is zero: -
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UNIT-8 i
- Lo | 1 r 3
g F!ﬂ:-i--b: = a'ly ;,-‘;.,-.r"FE‘_E?_'_"_"l'-‘:ﬂ“ Ped
= ul a b . 7 mﬁ I;ﬁd]: Wi‘ﬂ‘ of the chord which the cirche
Anmpld Find the muld‘l‘l’ﬂfﬂ‘ ¥
. n e

£4p the dy-3r0 mrete I“ﬁm' -z =f)= C{'I.ﬂam} the line x=y+2=0 (line AB)

The center of the given cirsle 8 )
mmmm el at pois P and Q and M({3,31)iathe middlc point of (b St PR IR el )

(hat develops  line TM perpendicular to chord PO.

IfM'IL'.:unI.i;tnﬂ,lm.mlh:aqu:ion:—_j'+2=l.i‘ntcnnwla;: . 0 -
x—p+2=0 (i
The stopes of the lines (i) and CM are respectively:
my =1, cocfficient of *
Figure 8,10

=1 —
BT slop of TM
M a2 it B
1FCM is perpeadicular to AB, then the product of their slapes equals 12
[ _Iz i}=-"=:'.-'f'|_1"""m"'1=‘kl*""l"l=ﬂ (i

Xt f .

The equations {ij and (i) are solved 1o abitain the eoardinates of the middle point M:
:|_"II.+1-H ]’.B:ﬂ. }":l
PR 2 2

; as il
Thus.ib:cnﬂﬂ&nb:sufﬂtmﬂh_:punuht[-i, E)

The equation of a tangent to a circle in slope form
1f m is the slope of the tangent line to the circle & +3" =a’ (D)
then the equation of that tangent line is of the form  pSmy+o {1} -
Here ¢ is to be caloniated from the fict that the line (i) is tangent to the circle (i). The line ()2
wsed in circle (1) 1o obtain the quadratic equation in x;
o e{mrse) =a’, yemrte
f{'l-i-m*:l-t-zmcxl-{c’—a‘]-ﬂ (i)
If the line (i) touches the circle (i), then the quadratic equation (iji) has coincident 1091% R
which the discriminant of the quadratic equation (i) equals zero:
Dize=0
dnr'e —4{1 +m' H:"' -’ ] =0
dm'c’ ma(lem’ )| =)
m'e =uite 4t — gt —a'w?

-’ ==a (14w’ ) = e=talem’ {iv)

UNIT-8

Equation (iv) is the condition of ¢
{ii) to obtain the required equation of the "‘F-::r- The value of ¢

Y=y +El=m1-:j:mh+m,!

CONICE-
fromn equation (iv) ks used T the line

v

» The cquation of any tangent to the circle Fapag in the slope form is: y=mxsaifl7 m i)

® Theline p=max-+chould touch he circle ¥+ 5" = 4" under condition: e=2ayiom? (i

* The interpretation of result {¥) is that the line s+ mydn=0 should touch the elrcle x¥ 4 ' = o* umder
sonion: (K 47) 1 =0 = et i

s The interpretation of result (v) that the line rtmp+n=0 should touch the circle
ey + 2p x4+ 21 yore w0 under condition:

{c -f}-’+z;§ fn+{¢—g’}m’;1n{g+fm}+n’-ﬂ (ix)
o Lot y=mazavlenr bea tangent to & circle (i) ot o point (%, ;) i the circle equation (i) is
ientical to ax+yp=a’, then the cocfficients of like terms of y=mr+ayi+m® and
¥5 ¥ =@ = F)y=—xx +a 2 compared o abtain the point of contact:

LT T

; 1 g:il-}mﬂl
_ILz. 2 —1 "l- bk L
-m Jiewd ;I-Hu’
&- a = 2
1 Jiewt s S
Thus, the point of comact & {a.x}-(ﬁ-:f;—ng (=
*

——

For what value of ¢, the line x4 y+ec=0 will touch the circle #* + ¥ =647 Use that
Valuo ofc 10 find the tangent that should touch the given circle. Find also the contact point.
Tl slope of the ling x4 p+co 0 i m=—1, The value of ¢ at which the line x+p+c=0 will

¥uch the given circle +* + 3" =64 s c=dayl+m’ , result (vii)

-=j:‘B'-\||I+l:--I}! =83, a=8 m=-l

The required tangent lin that should touch the given circle is:
y=mxtaflem =—x2842, result {vi)

The point of contact through result {x) & [mn}ﬂ[ﬁ-jﬁ]“[}%'%}
R - o ot angeat s ol o w it g

The equation of a cirele is: o 4+ 33 +2gr+ L frve =0 (i)
o P A, 1) Is 2 poine lying on the cirele (i), then the cirele (7) beeomes:
Bty 42 42 om0 {ii)

W AT
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UNIT-$ ' ; i
. center Ci—g, ) of the circle relative to origi, - Find CONICS-
if 7 sud mmmmwﬁﬁlnﬂﬁimmmF 8.11: miﬁ]::m‘:“’::“l;ﬂdmmrmmmlmMmmlmmm& Heyiaas at a paint (3, 4).
g igure m i . = "
i={x, w)=xi4 0 rn=(-g-f)="% o+ =a’ “Mmm‘mg‘““q“'mw“ﬁmcm
00 +CA = DA +n={x.+g}-'+{:ﬁ+ﬂj Ix4dy=25 =35 (o )=(3.4)
CA=0A-OC=r-r=(x+& N aE Resull i{vi)is used to obiain the normal equation to the given circle
: i e ;
Let P(x, y) be any point on the tangeat line AT, whos R
; . —Jyim 5
position vectar is OP=(x, y) which gives: U E=ina)e ()
S %‘ﬂﬂnd the equations of the tangent and normal to the circle PP ey
AP=0P-0A ot i e
gl Result {ifi) is used 1o oltain the tangent line 1o the given circle:
[ y} {J h} -"I|4‘,‘5"|"'g{-“"’-‘ﬂ*’f{}'*}}}"'ﬂ:ﬂ .
={ X, s 0
=(x= i Y=lx=x)i+(y=n)J 2e=3y+(=1)(x+2)+(2)(y=3)+3=0 2g=-212f=4,¢=3
i D : : y Figure 8.11 2y=3p-x-242v-643=0,(x,n)=(2-3)
mmhlﬁmmm:m[ﬂuﬂm'f . . ._'Snu 1n 8y ¥
| AP is perpendicular to CA for which the dot product in =S FTE : . e
Ra AP anid AC equals zero: sult (v} i used to obtain the normal line to the given circle:
r AP.CA=0 #wm+f)-y(x+g)e{oy-f)=0
i {x|+Ev?L+.r]'{"x|l}'_J"|]’=“ x{—3+2}-}'f1-I}+{3—d]nﬂ,ig=—2, Zf=4, e=3
(5 +g)(z=x)+{n+N)y-n)=0 P
{ x4+ g, 4 gk (o8 458 4+ iy ) =0 xtpil=0
kAR Length of a tangents to a circle from a given external point
e """ﬁ_ : ! ~ . The procedure for finding the length of the tangent drawn fom
T =—gx - fi,—c  res . the external point Plx.0) 1o the cirle 5" +p7+3ge+2f y +e=0is
g+ +E(xes )+ v+ 3 ) re=0 (i) as under: =
> Thcmmnqmﬁnlhlhciruhf+y’-a'mlpniﬂA[x,.y,]thrﬂl-l;hfmm{ﬂ]h Let Pi:_rl,}-I}betjegi»mmumlpnlﬂlndﬁbeumnfm
P = o tangents drawn from point P to the circle
R @) cirele Faylu2pradfysesl h!
The procedure for .the nommal equation a a poimt (x,y) on the T = . bele i and
- by __ 1onCP and CT, Ci- g, -f ) is the center of the circle (i) 0]
x4y +2gx+ 2 y+e=0 is as under: o J‘——,— -
. &ﬂ"‘ L is the mdins of the gircle (iL Figure %.12
L IF C{~ g, — 1} is the center of the circle and A(x,,y,) is a contact point, then the SIOPE " g From the right-angled triangle PTC, the length of the tangem FT
; : : | dtwwn from paint P 1o the given circle is
mmqmndmmllmdguhpuhmmﬂlumu“;"ﬁ}: | |Fﬁ|‘ I;ar I.F—fr
= & o
d I-H-M{,_. ) L~ I e
e xg [P} = e - [
: (=R e+x)=(F +n)(ex) (el ol Y (g o)
: _ r"[}"l“‘f}‘f{%*‘ﬂ*‘[ﬂa-,ﬁ,]:u ) = b+ 2pn 4 2 he
! 1 equation to the ci A - i . '
" "The Dhrical e m-:‘:;"'? o ata point A(x,y,) through result (v) ¥ [P~ S 3 v 2mm 4 27 4o fiid
i_,‘ {"ﬂ
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j to the cirele .\'}+_'||'1 =g i

+ The length of the tangent drwe from the point P(x.

LF?] = II: w3 =t (#ii)
«  The lengths of the two tangents dram from the pol
he cireles

int P(3,4)ent
EEETR13) Find the length of the tangent drawn from the point P ;
fa). #+y'=9 il
). tey--y-3=0
a If H'I'Tﬂ is the tangent drawn from the point P(3,4) on the
given eircle, then, the length of the tangent PT on the given
cirele throwgh result (i) i
[FT]= /i + 37 -9
=J3316-9=+16=4 (5.9)=(34), 0" =9
b EEPT is ihe tangent drawn from the point P(34) on the
given circle, then, the length of the tangent PT on the
given circle through result (@) s
[PTj= th 0 w2 + 11 0 ve,
= Jos16-2(3)-(4)-3=412
. e - =
ngem drawn to a circle from an external point are equal in length
If ymmstadl+nr s any tangent to the circle 3+ 3" =a", then the tangent ling that pes=t
through the FG'III. !.-'.:J'LI! is _l"|=l'!l-'f|+d-»”+m=
Wy —mx = ay l4m® (i)
Taking square on both sides of equation (i} () —mx, )’ =n’[l+m’]
that gives U quadmtic equatkon in m: -H'I-I{J‘:—g’}-zm,‘},"_[ﬁ_ﬂj}-u (ii) 3
This quadratic equation (ii) gives two values of m that two values of m represent ie slope®
the required two tangents on the given cirele. e

The tangents are real and different, real sed coineident or imaginary or according
diseriminant of the quadratic equation (if):

i P‘[,r“]l'} on the given circle are equal

Figure .13

2g=-2,2f =~h e=-3(x.5)=(3,4)

dise=s4xy] —4(x - Yoi =a*)>0,  real and diferent
dise = 4x1y] -4(x 'ﬂr]{}':—ﬂr}'“- real and coincident
dise =43y} =451 -0 )0{ =a") <0, imaginary

ar according as

UNIT-R
4 pi-at s, real and differens # CONITS.|
® ¥ —at=0, real and eoimeideny
:Cf +y—a' <0, maginay

or according as the point P(x;, ;) lies outside, on, or inside the circle »
+*

In general, two tangent enn also be drawn from
e +J.:+2§r-|-2fy+c'=ﬂ.
Finel i
m 1 equntians of the tangents devn ffom tha peint {6,4) to the circle +° + =14

mll’_:*=m.t:tc=nu"trwl+m’hun
: Y ltent to the . numbe
tamgetits throurgh result (i) SR b "
m (af ~a )= 2ms,y, 4 ~a'}=0
m:{_‘*ﬂ—fﬁj-25!{&}{4]+{Iﬁ--I6}=ﬂ.{a:|,_r,}-={ﬁ,al}, o =16
20 ~48m =0

=y,
Whe -point Plx.3) 1o the circle

Nfzﬂm—ds}ﬂﬂ: "T‘Drl—;

can b found by putting m= 0 and w:r--r?:E in y=mrzaylont :
@ . ;=»¢iam={n}.rz4{ﬁ+_n}=i4=d. a=d, m=0

=22 B2 3 12 s
-.-z-?[ : ]— ;—xi?-—;x—?. chotse nepative sign

M, : —r
rﬁm"ﬂf a Greele mathematician, He was teacher of Alexander the Great and a
i part He was, e first person whe introduced the conic scction and investize
e and hyprerbils, He also gave the solution ta the problem of doubling the
a I;-]lﬂﬁu-chmd parabola as ¥ = Lr where ‘L' is'a constant called the latus rectum
cmwﬁ e was 5ot acute of the fact that any equation in two unknowns determines a
- He deliberately derived these properties of conic section and other properties also,
% WAL these infarmation it bas not pessible to find a sobution tiy the problem af the

M::l::hﬂ of the cube by solving for the point ut which two pambolss intersect,
—2aochinus’s work an conic section is knows &s primary work for conie section,
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URIT-5

4.

o

( Ejereise @
\ .

In eath case, find the tangent and nﬂﬂ;ﬂi;qu“m“"'
o af apoint (1,2) to the circle ::;*1'“ :
. gl apoint (4,1) o the circle &+ )
‘in m;m find the tangent and mormal equations
o akapoint [mﬁu“,sins’:“} o ; %
B, ot a point {lm-u‘,z:indS'] o ihecircle & 4y =4
: PP

¢ 8lapoint {ms}{]’,sin]ﬂ'} fo the cirele &7+ 3 1.
For what value af n,

. oy B
i lhr:!in:jx+m_}-+n=ﬂ-mmh:sth:=lﬂe Hay=al

b, the line x+yen=D tomches the circle Fayt=97

c. the line 2x+2y+n=0 touches the cirele ¥+ =817

For what valuz of € \ o
o the line y=nic+c touches the circle f+y=al

b, the line y=—x+¢ touches the cirele £ 4 =97
¢. the fint yn-:—[g] tauches the circle * + 37 =817

Find the condition s which the line L+ my 4+ 1 =0 touches the circke 4yt e 2p+2f+e=0,

For what value of »,

a. the line 3x+4y+ =0 touchea;s the circle 4yt —dx=6y-12=01
b the line £=2y+n=0 touches the cimle ¢ + 3 +3x+6y-5=07
e the line Zx+ y+n =0 touches the circle ¥4yt -Tx-

If the tangent length from the point P to the circle x' « 37 =a® is equal to the perpendicali
distance from P to the line Ix+my+n=0, then find out the locus Gl P.

Find the locus ol the point F,

s, 1f the length of the tangent line from the point P to the circle x* -+ ¥ =9 is equal © “"

perpendicular distance form P to the fine Jx+4y+3=0

b, If the lengih of the tangett line from the point P 1o
perpendicular distance form P to the line 4x+3y+3=0.

u, The length of the tangent from (f,g) to the circle

tangent to the circle & +3%+3x+3y=0. Prove that 7 + g7 + 4 f+dg+2=0. :
b, the length of the tangent from (f.g) 10 the circle ¥ + y* =4 is 4 times the I"“ﬂfn{#“ v
tangent to the circle ¥ + 1% +2x+2y=0. Prove that 15f* +15g° +32f +32g+4=0-

Find the equations of the tangents to the

a. tirele ¥ 4y =4 whith are parallel to the steaight line x4 2y+3=0.
b. circle 2+ " =25which are paraliel to the straight line 3x+4y+3=0. |

Prove that the lines

2 x=Band y="T touch ihe circle x4 ¥ - Gr—dp-12=

b s+y=1=0ond x-y+1=0 woch the ci ]
Find the equations of the tangents S 4

e circle 36(x +7) =13

~4x-2y+3=0. Find also the
a. 1o the circle X" +y" = 2, which make'an angle of 45° with the x-axis

b, tothe circle 3‘1+3‘1’!"‘“’H¢"""‘"“3ﬂﬂ=arwwhmhux-wr-:‘.r
. tothecircle 5+ = 4, which make an angle of 60° with the x.aiis.

(RPN il —=— £
S = e
'[‘.‘-']NII:x.| -
LINIT-8
mrfEEEMM of circle coNtes
[ C 50 &
| : M properics ofa circle that are listed ag der
b at a point (- 3.~ 210 the circle x4 3 <3, Perpendicular from the cenger of a ci l‘ Sy :
; ; rele
Let the cirele be r+J'!+2H+2Jﬁ"+I:"ﬂ [:M chord hismuhuehm-u
= I =

B]-'d FQ ﬁe mf Eha'd ﬂ.! oc ‘EI’G! W!Hlm Eﬂd POIME are F
Q{'I-? Jjjlm ¥

If PQ isa chord of the circle, then P and

(% +3y) and

lying on the cirele; "'ll"'}f"':.’p' HA e Q are the pinis
1 =
5280 42 4e=0
The subtraction of these two ci H
of the chiord PG circles equations gives the slope Pt 50
n=x i
(x 13_}+{Jf-if}+23{x,-a;}+2f[y,-H},g oy

(5 =)+ 28(x ~5)+ (s -5+ 21 (s, =)0

(= )+ 4+ 28) + (3 - 2, ) ¥ +2f)=0
Bmh_ XHtn+2eg
- ek +2f i L 4
Ifthe i
| D( 3 ﬂfﬂwnﬂhaci'dm:ﬂ{—g.—ﬂmdIhemi:ﬁm:‘mnflhu:hm‘dﬁl’s
o r iy
3 .ﬂ—-ii J then the slope of the perpendicular line £ e
.Jflﬂlqn.f
me—d__ T Wity +2f
"L-;j*x n+n+dg
From the Figure &, FO CD
s i -“: 14 the chord PQ and the line CD are perpendicular if and only if the product
ﬂutjﬂ‘tt:_:ﬂ- +ig mAw+2f
_ Nenaf ntnedg
Thus, €D is bisector of the chard PO,

(ii)

10y +21=07

(iif)
ihe citcle 574 y7 =25 s cqual © %

c ) i
4y =6 is twice the lengh

"

the perpendicutar bisectar of

any ehord PQ of a circle passes through the center of the cirgl
e,

. : point® e line joing :
0. Find also thercontact PV i . \ine joining the two points of the circle that touches
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URIT-R he end points of the chord AB of the cirgl. ”. nﬁfhc:r:::l:m '-‘;wl:ds AB ang E"'Emnwid'ﬁ - CONICS
1 : o5 of 4 ant
EEIENNS) o A(-34) ad B(L) AT _ E(2.0). ® 50 POinIS of the two hargs g Alft:z?? ?,gim of the circle
: —5y—2=0, then show that B isects the chera AB. ; S o B 20), DI0,~ 2) and
x4y +x-5y-2=0,then <lo is perpendicular 0 AB, als0 bff‘“f e ki mﬂk‘ =1r=_'|:=qualmn with center C(0,0) js. oot
fa). the Vime from the center of the &1 s o the midpoint of the chord AB 35 perpendiciiar 1o the choed If AB and DE are the two b A (vl
(b). the line from the center of he CIE A(0.2), B{-20 Oords of the cirele (i), whose coording .
L — - 2 | Cihé wiven eirele L e ) D{D-‘IJ'- E{!,ﬂ] ©4 are respectively;
AB. S ..E_D. ﬂr“l: nhm'ﬂ- AR mﬁ lhﬂl-lﬂ.h the denler @ Bt e From the I'I,ﬂ_i": 8. Iﬁ. its clear that the fhﬂl"h AR and DE
(e). the perpendicy ~F1 5 AB=(-2-0,0-2), [ABj= -2} + (2} . are with equal lengthy:
mm equation of the circle with 25uer C['-T"i}“': =5 -2) =242
= =[2- BFE 7
I;+rr+;;—5_r—-2=ﬂ’, o~ — g BE {2 U.ﬂ+2}, fDFt {2.] *[:}I='?1E
~ -1'8 idnoint of the chord AB is Dt-l.-]. then the Thus, the two chords AB und DE
if the ceater 4] the circle & C[?—i] and the midpoint of the 2 equidistant, the procedure is as under: ore equal. For y
i " ively: The equations of the chords AR — A10,2)
| slopesine chord AB and theperpendiularfie CD are spectieelt P o o the ) e epagnd, D (gt
—~ — 7 3 b o '
| et 5—4_' fCh=m,= a4 e 4 »
( sopeof AB=m == AWCOTETRT ot g . 2.0)
A : o S B(-2, -
! e chond B sodthe fine D are perpondicular it and only if the prodict of their slopes equals -l ) 0! Al%en)=A(0.2), B(x,.5,)=B{-2,0) " TN
2
1 m.m.-li'{41=" L ically vabid fr I S o
(: Therefore, CD is perpendicular bisector of the chord AB. This result is automatically v 8 nmx bio.-2)4
i ' - T=x I =-x .
parts b and c. - ”mm Can T Figure 8,15
Congruent chords of a circle are equidistant from its semter and ity CORES %?_TT:%IE. D, 31) = D(0.-2), E(xy,0,) =E(2,0)
T If the perpendicular distances form the center of 3 ¥ Y89 al e
circle to its two chords are equal, then the chords are A [t S T .
. congruent. : , The " ! .
ang Let the circle equation with center Cf- g, —f} is: Perpendicular distanee d, from C(0,0) o the chord AB is: d = 0-0+23) 32
Lyt +2gn+2five=0 (1 The i =1 |
If AB and DE sre the two chards of the circle i), Perpendiculur distance d, from C(0,0) on the chord DE is: “r::.‘n—ﬂ..'l -\71'
L . i D Tﬁ " . e | El
fC then the coordinates of the end points of the chord AB . ® Perpendicular distance o, from C{0,0) on the chord AB is cqual to the i
and DE are respectively: tinee 4 perpendieular
(] Jhﬂllcm,ﬂjmlhcm]]& d.;:rf,: 2
A5, D06, ) Bk 0 ) Bl ). Thi, i =
From the Figure $.15, it is clear that the perpendicular chords AR, and DE are equidistant from the center C(0.0) of the circle (i
:Mmmo TR
: f the central angle of a minor arc is double the measure of e

distance d, =CP from the center C on the chord AB cquals
the perpendiculor distance d, =CQ from C on the chord
DE, if and only if the chords AB and DE are with cqual lengths: [AB| =[DE| @
Tiwss, the chords AB and DE are equidistent from C on the circle (i) if and only i d, =% N‘J
In similar manner, the chords AB (join A 1o D) and BE anﬁ}mmﬂfﬁwc
the pnrpﬂﬂl:ulﬂ distanee d, =CR from C on the chord AD cquals the pr.rpl:l'ﬁ'lﬂ"“ i {ii‘ﬂ

g onthe € E: dy=du [} - Be} ﬁ’
; | hord BE: d, W - |

Angle subtended by the corresponding major arc
;Hmlh“‘ml‘bc ’!"‘_Pj il )
are BC s g : - 1
g i e minor are of the cirele (i, whose coordinates are Bf -y
=% =3 )and Cx,.—
Ll?mﬂ!nfnﬂﬂwhbﬁﬂmlhcnnﬂe from the center of the circle is aauf: S e %)

gy A, 2 i 4 o s i
Whicy, " & point on the mojor are, then join AB and AC that devel )
hmﬂlumlthnmlglumhltndﬂd by the magor arc: M-E.iﬂﬂcnm ﬁl_:ﬂl'lhcmmm
1

%ﬁﬁm
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CONICs.
result (ii) can be verified as follows:
£BOC=20, e,

URIT-8

: = pand
Erom the Figare .17, FZBAC=EE
iflh:iwnfsawﬂmm j_q__-r_ﬂ_}_
—y -8 _ , hen,
s T s
ibe angle ZBAC= 0fromBA 10 AC e

g = ';'-Jrﬁ{": S E -

aty, Arh Havy) B —
: JHarth T

mom BT T

Lemmy - % 0 &

gy 2mann)

e oy S PR e

ety) o B gay=d
“aptaty) K

]f:h:sll:lpl“"fﬁa and CO are m=

{iif) Figure £.17

=%
Y d : 2y, 7
m;"’"'- ’M—a%ﬁﬁﬁiﬁ [“}
mmﬁ_—\-i—mﬂh [-ﬂ.ﬂ l':{.x; ¥
5 X :li

2 LN

2und :-—‘E!—"“:EILH e

—— 2T
The trigonometric identity wn 20 =1 1_5:_ y-x 5=

inor arg
smemmsghmdwmm
t‘ circle ity =9is wo imﬂwmg;,!: -
?::t:ﬂ major arc, The coordinues of the mnor arc
(2. ~5). |
E{lﬂﬁj {Tl'u: circle 53+ y' = 9, whose cenler i ©Qf0,0). The arc
BC is the minor 8T of the given circle, whose :umdm:z
o B(2,5),C(2,—/5)and the minor are BEC subtended
eﬁnmthcc:nmun‘nc:uﬂtwmcr e
HM-!,B}isapuimlurnth:mprm,thnia];!m ;
AC that develops {he angle of the minor are which is two times o
ended lhﬂl!ﬂﬁﬂ‘ rare:  ZBOC =2/BAC " uib
mmg‘hl;?m“&l:rﬂm'ﬂ:“mmﬂﬂ-ﬁm_tmum can be verified
From [ rEw .

e == o+d5 _ 1 _\E"'h_‘ :
1£the slopes of BA and AC are m =7 =g =75 3 = T

L ¥
I E —
M:H&umi_aMKEkmﬁ=ﬂi;"':._ :51 3’;5 ===

V+mynny I-TS":E

theo, the angle

235

from BO o OC i
» HI_;"'EL"M“‘ the Bﬁghﬁﬂﬂ"n'la BO
*

I the slopes of BO and GE are

CONTCSR-T
m _M _"IE M"i—ﬂ J5
_2 -pzuﬂ'l*=-—2__.:_2_
then, the angle ZBOC = 20 fro ! LR
mmtﬂﬂﬂg 1mza=m¢-m!- + ﬂIE
Lemm,” " us':s"‘““ﬁ (iii)
1% T4
N 2

2
The trigonometric identity tan2p- 21908 _ | 2
I-tan'® 3 =
is proving result (i with result (i), TMS&DLT:I{BM:?

An angle in a semi-circle is a right angle ™
Let the circle equation be #* + 3% = 4

: (i)
If P(x;, ») is any point on the semicircle and BA is fixed

as the diameter of the cirelefi) on the r-axis, whoge coordinates are
A (a, 0y and B (~a, 0, then the point P(x;, ) lies on the circle i)
that changes the circle equation to:  x7 +yf = 4"
Jain PA and PB that develops a right angle ZAPB. The
angle £APB iz a right angle, if APand PB are perpendicular 1o
each other, for which the slopes of AP and PH are respectively:
"1.=y,*0- % mf}'.-ﬂ_: »
n=a x-g n+a n4a
The product of the slopes of AP and BP i
m.mz=[-l'f—]-[-ﬂ—J=T":—,=—'i=-l. g4y =a
H=~aj\x+al x-a =y
Thus, PA and PB are perpendicular and the angle ZAPB=90° is of course a right-angle.
It <APB =90 then P is 6 point lies on the semicirale, for which the Pythasorean rule

FHF *Jﬁlz =[AE] (E
Mibsbsistionof FA=(a-x,0-3),  =[FA] =[fla=x) ¥ | =(a-x)+57
PB=(a-x,~0-y) =B =[{ars)+x | =(asx)
AB=(-a-a,0-0) =[AB =[{[-2a) +0] =4

Bives the Ingye of Plx, )

[FA[" +[PB[ =[AB] . AB=(-4,0)~(a 0)
{ﬂ-J'.}!+_i-r,1+l:a+.r,}’+_1'|:=4d=
a w37 = 2ax, + 3 #a’ #47 =2ay, =da’
Which i 5 2+ 252+ i =de’ S W+ 2 =2 s af 4 yi=a’
Eircle, P may lie on the upper or the ower semicirels.
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B(0,2), D{0,2)and E(2,0),
b. &+ 37 = 16, The coordinates of the end points of the two chords AR and Em:ﬁuj—uu}
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Sih 2 k- S =
Y I _:' L - = o :____:_:...:n'—‘:-—"-"—— v w' i‘ﬁ .._.% :____:ﬁ 2
CONICS. =
UNITS o o CONICE!
L1B]| Show that the angle i the semicircle of the circle (=t 4y e isasimtangl.
; £ x—h) 4+ =a’ inah ; : ;
' jon with center C(h, 0) 15 ¥ o e tangent line is perpendicular 10 the mdial §Fthe radial - Py
mm=ﬂhmﬂmw'ﬁ” i iE s 7ok syl v segment s the segment through the point 0
It P(x,, »,) is any point on the semicircle o4 o ifa |'[l"¢r3f._i perpendicular to the tangent of the circle at the point of contact, then it passes through the censer of
fixed 85 the dismeter of the given circle on the x-axis, 1 | thecorcl:
then  (x—h) +yj=a’ 7 [EEIE®) Show that the perpendicular at the outer end point P(1,1) of the radial scgment s tangent o
The coordinates of A and B are reepeetively: @ the cirele &' + %= 13x- 5p+16=0.
OA=0C-AC=h-a =A(k-0,0) mmmhmmhnwihmc[‘i.f)is: 4y 3x- Sy+16=0
— a Blh+a u'} s —— X 22
OB =0A + AB=(h-a)42a=h+a =B(h+a, oA 0 B ) o ) ;
= e develops 3 fight : . The equaticon of the mngent line on the given circle at a point P(1,1) is
Joit PA snd PB that deve i i il flotntiozn
dnigle ZAPB . This angle ZAPB is a right angle, i AP * H-*T[; %) -';{-F' n)te
and BP are perpendicular, They are perpendiculir, i x(1)+ () -5 (x+1)+5(+1)+16=0, P(x. 3)=P(11)
P - v
the product of their slopes equals 3 Figure 8.20 lx+3y-16=0 5
= i) s b} = e ) = —
mmll]v"l_‘l”'ﬂ x—h-a tx.'ﬁ"'ﬂ“l'.—h“ﬂ] whose slope is m,=::-:-! and the slope of the radial segment CP s “’n_.lli s%
i o 5 3 2 3 ]
=‘—'f'1=_“:".}_:.1='1' Rz =K .=_[{;.—1 ~H) _ﬂ] 2 =11 3
(- }_ r - 3 =0 ¥, The praduct of the shopes of the tangent to the circle and the radial segment CP & m,m,-—}--ﬁ--l
¥»=0 __ % =l R . : - . ;
when m'=x,-ll:ﬁ-ﬂ':l_-‘-'.—ﬁ“'" 4, #—(h+a) x-h-a Thus, the perpendicular st the outer end P of the radial segment is tangent to the given circle at point P
Thus, the anghe £ AP = 90" s right angle. . (__,___r___,_____
= 5] L ROFCINL
Th:Perpeudimhratiheautermduf-nﬂiﬂugmmtmﬁngmtnthtulrdt , g e
The circle equation with center C(-g.— f) 51 ¥+ +2gx+ 2/ +c=0 i) | 1. {wzliy a;.;lﬂﬂﬁ,i}mmemﬁpumanhuhmd AB of the circle £ + )% — dx — 2y + 4 = 0,
§ " " I show iy -
If P(x, ) s & point on the circle and C(-g.~f) Bthe ; a. the line from the center of the circle is perpendicular to AB, also bisects the chord AB-
center of the circle (iy then CP s the mdial segment of the b. the line from the center of the circle to the midpoint of the chord AB is perpendicular 1o the
circle. b : —— chord AB.
The equation of the tangent imonﬂ:fcnh {ijat point P is 2, I A(0,0) and B(0,3) arc the cnd points of the chord AB of the circle ° + »* +dx — 5y = 0, then
xx vy gl )+ Flyrn)re=0 I show that
xlx +g)# pl 1) g+ ve=0 i a. the line from the center of the circle is perpendicular to AB, also bisects the chord AD .
2 TR = ' b, the ling from the center of the circle to the midpoint of the chord AB is perpendicular to the
whaose slope is Y and the slope of CP & . R oy
yi+ [ | 3. Show that the chords AB and DE sre equidistant from the ceater C(0,0) of the circle
e Ty ¥ Figore 821 | a. 2+ 3" =4, The coordinates of the end points of the two chords AB and DE are A(-2,0 .
I

The perpendicular at the owter end P of the radial _—
sepment CP is tangent to the circle (i) if the produet of the shopes of the radial segment CP and the His®

. — g ] B(0,4), D(0,4) and E(4,0).
the outer end of the radial scgment CP is-1: mmnﬂ———y +;'_"_: +g--1 | 4 SMw:mzmmmemwme AB of the circle
P 3 L3 i . { & xT+y* =9 i two times the angle subtended in the % : .
Thus, the perpendicular st the outer end P of the radial segment is tangent to the circlé (i} ' wre AB are A (2, ¥5), B (2, -V5). PR TR G g
HOT FeRSALE
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b. f_‘*.v‘ =4 5 two times the angle sublended in the major are Thaomrdimlcsnrmm
are AB are A1, J3),B(1,-43).
5 Show that the angle in the semicircle of the circle
2 (x=hY + )% =a®, h=1, a=2 isaright-angle,
b (x—h) + ) =g’ h=3,a=4 isaright-angle.
Note that the diameter of the circle (in cach case) is considered to be AB,
&. Show thut the perpendicular at the outer end point
& P{L5) of the radial segment is tangent o the circle
b. P(5.6) of the radial segment is tangent to the circle

Ot ek=5y=2=0.
.-r’+y’-22x—-ﬂy+ 25=0.

Review Excreise

1. Choose the correct option. .
L Ifradius of a circle is 2em then its equation will be:
{a) syi=2 ) Ff+y=di (&) Feyi=8 (d) x'aylua
il.  lInthe general equation of circle the coordinates of centre are:
) sy (b} fx=3) ) .2 ) -fi-2
Bl For the general equation of the gircle the radius can be caloulated by =
) ey ) fimaF == ¢
(©) Jey+-n'-¢ (=g -7+
iv. A point of the circle at which a tangent meets the circle 18 called .
(4} point of contact (b)) normal () cemer point () mone of these

v.  Ifthe discriminant of the quadratic equations s (2’ —a,)—2me g, +(3 —a, ) =0 is greater than
zero than tangent are
(a) real and different (b} Emaginury
{c) real an coincident (d) equal

vi  The length of the tangent drwn Gom the point p{3.4) on the cirele 2+ F - 9 =01

{2 1 b 2 (e} 3 {dy 4
vii. The angle subtended can be ealeulated by using the rigonometric identity.
o Sl S Ztan
(a) mm‘lﬂ-n&.rﬁt {(B)  fan = et
Zuan'0 e

{c) mﬂ&-——hmza (d) mm—m
vill. What is the contact point for the lines =7 touches the +° + 3 —ax -6y ~12=0

(a) (2.8) b) (82) © G ) (7.3)
ix.  Forthe condition of tangent the line y = mx + ¢ should touch the circle = if

{a) :-r-Jl-FPIf! {b) :Iu-rdiq.n*

{c) bothoption a &b i} not aption {b) nor aption (c)
A line perpendicular to the contact point to & circls s called

X (a) Tangent {} Mormal {e) Chord

(d) Diameter

NoT FORSALE
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25 Summary

< Standard Form of a Circle: The
(x=h) 4 (y=kY'=p?

% General Farm of a C‘imlmThcg:nmlﬁnmnf. cirele
center Cf-g, -f) is: x‘+y’+2g:+2_1l[v+n:=n
The coefficient of x*is equal to the coefficien nfy’.m:hntismmmmmm v and the

square of the radius is r* 20,
% Mature of the circle:

Ff3‘+f’—c:-ﬂ.thmﬂu¢imi:i:rﬁllmdﬂmrmﬁumm.
lfg=+f"fﬂﬂ.lhﬂlhthhm[olm{-—x,—ﬂ.ll'uﬂ]iudlpqh:;hﬂp,
Ifg'+ [ ~c <0, then the circle is imaginary o vamual.
& Condition of Tangeney:
The conslition at which the ling = mx + ¢ should touch the circle £+ 1w iz ¢ = 2aTonr"
The equation of any tangent to the circle x' + ¥° = o'in the shope-form is: p=mr=aylsm®
The condition at which the line Ix + my + n = 0 should wouch the cirele 17+ 3 = g%
n=taf+m i
The comdifion at which the line &k + mp + 8 = 0 shookd touch the circie |
Horyptalgesdfpre=0in (o= )+ 2+ (o g dm’ - 2nlgl & frid+ =0 |
% The tangent equation to the circle *+ 3"+ 2gx + 2+ =0at a point Alx,, )} is:
= Foaptglx )+ fvanire=0
The tangent equation to the circle £*+ 3" = 2" stapoint A{x, ) Bz + 3, = o’
% The normal equation to the circle 7+ 3"+ Zgx + 2 fir+c= Dat 4 point Alx, ¥, ) &
o+ =3+ g) +y— ) =0 '
The normal equation to the circle «*+ 3" = 2% a1 poimt Alx, ) & o —3x,=0
% The length of the tangent drawn from the point Plx, ») o the cirle o'+ v+ 2+ 2 +o=0
st |FT = s 2 S 2 e
The length of the tangent dravwn from the point Plx, ;) tohe eimle x5+ v = o7is;
|ﬁ|'«,‘x$+,'l’=—n=

The lengths of the two tangents drwwn from the paint P{x,, %) o0 the given circke are equal. |

b

Handard form of a cisele with radiug r and center CUk, ) is:

with radiug £ yf(—g )+ () - ¢ and

5




