Smuflorew uGenn augadlwev-||

"aI0leurT(h gFFmarenwi]Ld, CHEGUILITGT AH6TaYdE LOHMILD 6THS
Sianalilh@ wpiguCLom ips Aeralna iy uGHsernsls 9fds Siay
STeTGeuessT (hLD."
- grGew 19 -&myGL

5.1 @iplapasid (Introduction)

angaiiied anqeukisentes Lererf, GriGsT(h, @il Lb, LTaeeTuLD, HETaL L LD
ommitd SFgeueeruwitd CUITTHOINEN HTIL leFIGH Lpemuileh eSS )b
LflLomesst L@ upedn augeiicd LGHTLI(HEGTNE). Fa D6 QUETIMISMETLI LiH)
Liqriug AdFfwepr’ (Bip  H(hSEHIFHET OUDG  HTET(HAISTEALD. FAITCUTERLD
o Dansepl (HausTsad B HbEsHT6, Qe muiyn HET(HE@HS@G LpeSTGT

U’T(fgg& ?&%GL (= 2— 1 H.ap(@urs.p)), LctsTanL i FGTEHBTEGT FaLDL] QUSTEUGIT LN LI SSHCHTI].

LIGULOGON QL6 HGSIBLD, (LpHeTanLowinss 1q-&1iGL (Descartes) tommid GuiGior
(Fermat), Gstiery (Kepler), blust’t 6ir (Newton), <uievr (Euler), eStiesflisiv (Leibniz), Geurr 9med
(I’Hopital), Slermy” (Clairaut), Sgmiog (Cramer), 2rGsmifsiv (Jacobis). Gumrestm LomGLIBLD Fewsfls
GLoawgsarmed 17-1b mrmmessiqesr pmu@GSudled wpenmiins GroroL(hSSUIL L g).

Qe sl 19yFfloaismard Sirusn@Giw  Fomest abIpENE®ET  [6DIeeISNHHTCHT
Gaamauuiedr 2iqriLmLuled LGLED aIqaiich UeTIhes. UGLP®D aigeNuiedesr eerjds)
Bssrenmus GFTLAey, Lo(BGIaID LoHMILD M) A6 AHweanemn CaueTmiei I & 6T6iled g
LODBWITETG. HTHET SDLUMGTUIILD HT6wITs AMainG LeTaubLd HTHDTeET(HE6riey Qb
QUGTAIGTHETGT LWIGTLIT(H 2 6T6Tg).

)76 )Lo6sT SesullBBLOSUL LD @uipiuwiecd 2M)GH(IBLOTGET O)TSH6HTE Osliemy
(Johanes Kepler)-tr sewavdp aufsdss alHdads s HOUCEH L Gflwumer @b GeuLoTsd
Osnessi(h  Bereul L1 LTSNy FHMIKGTNG oTetiug 2 LUl GaTeTser Quidbsid unmw
T(hGaxmeTsafletr Cammedlest 2w M%s UGLPD agaiwich unpmls Auey wHefiger (Euclidean
Geometry) g alsessigsms Auld OHT®SHET epeuld Himer aflaigsss.. wuievr (Euler),
Oaver] UESTAIIHET LONMILD QUGTHETLI LITLILSST LN H6Td AU16760 LIGLPDD 6ig N IGDEVL]
vwesTu(hSHlewtny. ALt goettsiutesst (Albert Einstein) sewgy Fmiyd Osmerenssuiley Grosyiib
Bgarr GuorbL(hgSet.

FEEJHIGET, LUNFSETHEET, ADISEBL (HFTT  0HG&SHET, 6l L angeiweder  eLpeuLd
wp&Baewrailiich e16hIml L6 QU _Mhiseneh Ul SEGH LIGHTLISGHLD; QUGTa ST, CFTameudsTL &)
FImes1dCHTeT  Slesstesst ermid), Fiflw ABLIYSET, ApHLIL] 6TdEGH6T, O\HThIG Lmevhiser, GH(HLD
NGB  CUITHTNEAISET)  LITUETUISEHET LIGHTLEGHLD; QUMETa)S6T, LD(hdHaIdhSnUIey
GG 1q i if, Beireul’ L e1&Gmafliimesr Gurestmy auig auenLodsiiL g (hdb@Ld (Wispering Gallery)
Fn 1], AWeiiwied Auieyserile S LTaeuTsl LweTL(hSS(H i Nd: yag Gevg i tommiib Heireu L
LUNFSSEThISET CUTeTneUNMIcy HeiTauL' I G&6T LIGSTLEEHLD; O\BTaEeLCHTSEEHET, HeTeULAGHT Hlaveuus
GallTaud@GLd GaHTYTHISET, SUILGSET H6VVG GILDTGSIHIGET BHHLD B HISE®ETSH HT6UI60
Guretim @I mhigeriled ASITQUGTUILT LIGSTLS@BLOTES LIV HIGDEGTG) Fn DL GUGTAIGHTHGT
LGTLI(H ST ).
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uLip 5.2

uLip 5.4 ULLD 5.5

RF QPUBBT  UDNTSMSHG)  CUDLILLL  ADCRTHGHSEH T R
LSSHhIE®eTd 0F16(h CFid@id Uewiuied @BBSTI. 1975E60r
&L 3 1B, 2 wigtd 2.7 15,1975 L (HLOGLITE] §p(1h HGTQIL L HIeDLO®)
OFTGESTL FHTBIBL LTESHUNGHT (LpesT @)(BhS 614 FNE@BEUIG HESTLTI].
GTFFflEams! FHTHISLILTESHUNGT LOWI 2 WITLD 3 L5 6TeTa LD LONHMIGLDIT(F e

TFFNE®HUNGD TFFTFHSH! FIBIBILITIHUNST AHeLD 1215 6T6va LD UL 5.8
B BbSSI. FIHISITESHUNGT b emena] auldlGur hg 1975 ClFeHev
® apiquion? @&IGuestm ees1TSSEHS@ Qb1 LML LUGHuNeT 1pigaileh efenr wieid:s @uigyid ®

<G)/) HDMN6d1 GBISHBRIFHBAT

Qi@ BlevmaymibGLig) 196516 (HeUETAINGDN LOTGSSIATHET HMbE)(BLILIT

o QuLID, UJUMGTUILD, HTUL LD LoMMID ASuTeIemeTwild ASweunmlesr FHiL
FLOGTLIT(HEHET HITGHT6D

o FiDl QUDGTAIMIEETGT FLOGTLT(HEGTICO(BhSGI —LOWILD, (LPTHGT, GeINLhIBCT
GuUTETDeUHEMD HT6E8T6V

o 5a1Dl] auearalagEeies OsT(HCHT(H Lommitd OFhiGHTL (W FLOGTLIT(HE®ET a(HelldeH60
Fn_LDL| QUIGSTRUGTHET LODMILD AHDMIGHT FleHhbd @ilq aUhIGET UenSHLILI(HSEHIH60
Fa_LDL] QUGSTUMTHGTIGHT FHIWEEULICOEGF FLOGTLIT(HHGT LoNMILD HIMMIGT LILIGSTLIT(HHET

®  AGTMITL QUTLDEHHUNGV Fn_LDL| QUDGTEUGTEHGTGHT LILIGHTLIT(HHET.

5.2 em”_ b (Circle)

QLD eTehim  euTisdmE FHCrdssHled Qs Csmermug. Goeid  &H.ap. 171D
BIHDTET(HE6T60 UL BigeT upml GOliyseT o 6Teng).  Blevay, FHilwedr, Hifléd ermuBLD
FLPGVSHET 67601 Quimanssuiled Lev @)L ruserfled BTLD UL LSBT HTGWIGVTLD. FSHHTHEG 2A1qLILIGDHL
L1 Gogyitd mefest @uinbSTbiseT Levanmled LweTUBLD UPFESTD CUTGTHEAISET 2 (HaITH
SITTGILDOTGIS QUL L LD. FH6ssFHEe) UL’ L mg®art unm) L), angailiich, umeaT@ed LoHMILD
IBIGSTEaTIBLD GUITGTHUNMIGT eUeTiddls@ sadsioailliugis Qmssemg). «Qumi-Gsmioifeir -
1Q.GOT 21680 FBHTL LITL 1968 6TGVSL. TGS FMHMILIITENG QUL L QUIQAILDTHAYLD B)(hd@GLD.

X1 - sewflgadwied 190

‘ ‘ 12th_Maths_TM_Voll_CH 5_Analytical Geometry.indd 190 @ 07-12-2021 14:02:43‘ ‘



B [ [ [ ® . EEES

aemyuwisnm 5.1

P FNGHe) 2 arer FHlevevlieTafluied b oTnTs &TTSHd HCH FaTdHleh 2 6iTer 6
BHBLD LGTuG6sT Hluiol Lmeg UL’ L 1D AGLD. b HleeVLILETer] auL’ 1 GFlesT @LOWILD GTESTMILD
LD HATLD b QL' L SE6T 471D GTTMILD HLPSSLILI(HLD. |

5.2.1 o’ L F F1o63TLITL 19 631 S L _aig @b

(Equation of a circle in standard form) y
(i) oLowith (0, 0) Lo myth S4ih 2 6oL aut’ L gdleir FLoaLINE f \
. . A .. . c(,0)
aowitd C(0,0), 7ib r opmid P(x,y) 6@ BSIBLD Li6T6] 6T681%5. -~ >
P aratip yeiraflullelr wdGsnmaser  (x,y) erahiugl P(x,y) 616 py 3 /
GDGSILHAIMSBT HaIGHGS.

CP = r wpmpib CP* =r’
(x=0)+(y—-0)° =r’

2

uLLp 5.7
X +yl =
@)z ewrowid (0,0), 2Agib r 2 L UL’ L GE6T FLOGTLITL TGLD.

y
(ii) ewowid (h, k) odmitb gid r 2 LW Il L g6 FLoeTLm(h /—\\
erowitd C(h,k), 71 ¥ ommitd p&HLD LeTerd] P(x,y) 61651. SO ) >

shGung CP=r etewGau CP’ =r>, <ignaug (x—h) +(y—k)Y =r. !
P(x,
B\ e’ 1 GH6tT H)° 1L auiq aud FLoGHTLIT(H A @GLD. B)FI GLOWI-<4/T QUIQ AILD GTGIRLD )

ADLPSHHLILI(HLD.
GLomasessr FLocsTuTL el adliflayL(hds L 1p 5.8
@ x4y =2hx =2ky+ h* +k* —r* =0 crawsHlanL_sEeims). ®

Qi@ 2g =-2h,2f =2k,c=h’+k*> —r* c1e0&QHTHTL 160 FLOGTLIT(H

X2+ +2gx+2f +c =0 6165 auIg udemSLI GumiLd. B eul L GHe5 Qg eugaid
ereILILI(HLD.
FLoahun(h) x*+ 1> +2gx+2fy+c=0 er6iugy (96TU(HLD LIGHTLS®eNS: GBTEETL X, Y 6T6dm
Lommlseneh SewLobg @)(BLig & FLOGTUIT(H <24GSLD.
(1) @a1 X, Y @eb 2emLopbs @)(BLIQF FLocTLT(h
(i) x*-6b1 OlLp = y* -6b1 OlBLp =0,
(iii) xy -etr Qlsap =0.
LODIGGEGILITE GLONEGITL LIGESTLIBGT 2 GHL LI 6p(1h FLOGTLIT(H QUL L Fe0Hd: G GHLD 6T [(HlMIAIGUTLD.
ax’ +ay* +2gx+2fy+c=0 erasfleb, ... (1)
g X, Y -60 AdLoh, UetTseT (1), (i) opmpud (i) 2 e w @ sLig FFioecstun(h, GLogyitd
a=0. a-=o ()2 uagss

x2+y2+2—gx+zy+c—:0 6TGYT HDLFGLD. .. (2)
a a a

§=g,i=f, L 61607 6T(HSSIFH0HMe8TLT6b FLoadtT(h (2) x° +y* +2gx+2 fy+c =0 a6

a a a

LOTMILD.
g’ onmin f° -0 g0 1’19, 51065 196810u(HLD FLoGTLIT(H DL SE@LD.

X H2ex+ g+ Y A2+ fP-g = f+c=0
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‘ ‘ 12th_Maths_TM_Voll_CH 5_Analytical Geometry.indd 191 @ 07-12-2021 14:02:57‘ ‘



___IEEEN ®

(x+g)’+(y+f)V=g"+f"-c

(- +r-CNY =(Jg e )

@51 H'L anqeileh o eTengTeh QUL SHeT eLowid (—g,—f) Hmib AT ¥ =+/g’ + f>—c

2AGLD. 616516 FLoghrun( (1), (—g,—f) = (i, =/ J -89 MLOWILDTHRYLD
a a
AT =+Jg> + fP—c = l\/gﬂ + 7 —cla o.6en @ QUL L GBS GHFHSLD.
a

GPIILeDY

wd (—g,—f) whmid ATd g +f—c o@iw x>+ )y +2gx+2f+c=0 e16him

FLoGSTLIM(H
() g>+ f*—c>0 erafled Quoiaut’ L Sansd GMlb@LD;
(i) g*+ f* —c=0 e1asleb (B L6TTeN QUL L GBS GIIFSLD |

(iii) todmud g + > —c < 0 e16fled AUILDLILITESWIDD (T FDLET QUL L S®EH GBHSLD.

IHHBHIHBT_(H 5.1

Lot (—3,—4) LommiILd 7LD 3 246VGEET O\BTe8TL L’ 1 GetT OWLingiaiqaid FLoasTLIT(H HIT6EsTS.

&ja) . .
Q'L gHat F 1 auqaud Frosin(® (x—h) +(y—k) =r’

= (B () =7

= (x+3) +(y+4) =3
|
= x>+’ +6x+8y+16 =0 @)y Qg auigaiLd S4@LD.
Gamppip 5.1
Ik4+my+n=0 erettp GriGs1(Hd x*+y +2gx+2f+c=0 emeim euLpLD

Ot 19 6)%T6T@BLD Lj6iTem®B6T auLdIBus GFevILD auL’ L SEledT FLoeTLIT(h
X +y +2gx+2f+c+A(Ix+my+n)=0, L eR' e6tip augellsh @pdLd.

[l L1630TID
QUL LD S ¢ X4y +2ax+2fp+c =0,
tommito CriGEr(R L Ix+my+n = 0 cr6875.

S+ AL =0 -2 $@BsHHle) CHT6TS.
2Agaug x° +y° +2gx+2fy+c+A(Ix+my+n)=0-61 x,y 2 piiser
LopmiLd Lorpfledsenar spattmy CFidad SlenLLiLig)

(1)
Q)

- 03)

x>+ +x(2g+)\l)+y(2f+)\m)+c+)\n =0 Qg X, Y -Qeb Lob QBLIgF FLOGHTLIT(H
Goguitb @b xy 2 mi'iy @evevev, Lopmitd X, Y QEBupdseT FLoL0T% 2 6Tersne S+ AL = 0 6T6TLg)
R(h QULI®DSS GUSGL. (o, B) et yerefl S wpmiud L-@etr Geu’ (Hib yeirerfluimestmeh
Frocsiun(haer (1) ommpid (2)-g0 BHlevmey Gediblssimes. 61esGou @& Frossun(® (3)-goujib Hlevmey

i) 61es1Gau S + AL = 0 61687118 CHUUITES QUL L GG FLOGSTLIT(H 24@G5LD.
I HHIHBTL_(H) 5.2

x> +y* =16 61651 QUL LGB HIcvsT 3x+ y+5 =0 -0 L L07HS C\BTesr eul' L Gledt FLoGhTLIT(R

FHTGHOT .
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&jay
Gammid 5.1-657 g x>+ > =16 e16btm UL ptd 3x+y+5=0 er6ttm CriGsT(HD Gau” (Bib
yarefleufld GFevaud eul't ddlesr Foasun(  x°+ y* —16 +A(3x+y+ 5) =0. @5 e LsHetr

GLDOWILD (%,i] . 835 3x+y+5=0 er601m) GHTL 19657 LOGIGTETSHTEV

2
2

2
ﬂ—i+5 =0,
2 2
= -51+5 =0,
= A =1.
e1a0 6y, GoamauineT auL' L Ghlest Fioatun(® x° + > +3x+y—11=0. [ ]

eI(hHHIHBT_(H 5.3

X'+ —6x+4y+c=0 616D QUL SHEDEG C 6T 6TeveuT LoSIIE@HSHSID X+ y—1=0 eT60TD
G dGHm(H @I L LDITSH HGDLDUJLDT 6T68I SHITLOTEHS%.
o

Oa1(hSsIuL L au' 1 G&Hett avrowid (3,-2). @& x+ y—1=0-6b 2 arengy). eTeriGay x+y—1=0
616510 G&HT(h € -@edr 616v6VIT LOENNINGLD QL' 1L GFGHT ewLowith e plFCFevaID HHeuTed x+y—1=0

61681 G (h C-@)ed 616v6VT Lo NIDSLD QL' 1 GedT @I 1L LOTSH SHEDLOUJLD. [ |

® Gampmip 5.2 ®
R QUL L SH6ST I L SEGT (LpamertLiLeiTerflasei (X, y,) LoDmID (X,,y,) eTavlled b auL’ L GbHlesr

FLoGTUM(B (x =% )(x=X%,) + (¥ = y)(y = ,) =0 A&LD.

[l L1G3TID
AB e16810 L SFlett LpewavLiLeiramlsar A(x,,y,), B(x,,y,) 616rs. P(x,Y)
Goauitd  P(x,y) eul't gdletr 1bgieirer gGsemid (b L6iTel] 6T6is. 00 y,) %.v.)
2ALIOTpgH LAPB = % (mrail’ L GHlev FMbigD GCHTewid) 61a1Gal A B
AP, PB aresuiaupmilesr #iiiaysaies GLimdae —1. \_/
_ _ uLin 5.9
(y yl) (y yz) = —1 880 whs) auL’ L5561 FLociTLT(h)
(x—x) ] [ (x—x,)
(x=x)(x—x)+ =y )y —y,) =0 erarddlemL sHleTnH). m

IhHBHIHBT_(h 5.4

(—4, —2) Lompitd (1, l) 616D LeTaflEmer oL ST P IHTIHS: CBTes el L Gbler
OUINEIF FLOGTLUT(H HITCESTS.
ey

Gammid 5.2 e Lg (x,,y,) oomid (x,,y,) erem yereflsamenr il LdHletr wpaessaTss:
Qe eul' L gler FLoahiun® (x—x,)(x—x,)+(y—=»)(y-»,) = 0

= (x+4)(x-1)+(y+2)(y-1)=0

TG0y CH@AULITENT QUL L G565t FLoaTun(h x° +y° +3x+y—6=0. -
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(Caxppid 5.3 ~
X+’ +2gx+2f+c=0 et6hID Ul LSS QUTDISS P(x,,y,) e16d1m Leirarfluflest hlevev,

>0 VWG

X'+ ¥ +2gx +2/5, +car wdiiy =0  yedevg

<0. -5@ SGBSTHCLTED LpedDBW UL’ L et
OauariGui, a1 G&letT GLoeh A6VeVG QUL L GG 2 6T SHGLOUJLD.

[l L163TID

2
X+ +2gx+2f+c=0 et6ht UL’ L gHleir ewowid C (-g,—f) g “,

b r=+g’ + [ —c.

P(x,,y,)6165TD 6Tl QUL LD 2 GTeT HeTddle) 2 GTeTE 6T6H%.
CP -0 @avessiggl 215 il L sas Caul” (Hib 16Taf Q 616515.

>|CQ| D) uLip 5.10
P eratim yerafl |CPl-air iy {=|CO| yedovs
< | CQ|. e16hIn  Hledevd & amu  LpemGui
Il LGN OauarllGus auL’ 1 GEGHT 0% A6LVG el L GHleT 2 TG emLou/Lb.
>r’ ez
2AFTUSG CP* -avr whliiy {=r" yeoewg {CO=r},

) ®

<r-.

>gi+ fP—c Yoz
=+ +W+ /) mar whiy (=g’ +f—c Ydawg
<g’+f-c

>0 QDG
mw@wxlz—|—ylz+2gxl+2fyl+c -1 &y =0 VMY ]
<0.

gmu yerefl P(x,,y,) el LdFD& OeuaflGw el L dletr Lig 26vevd) auL’ L GHesT 2 6iTCar ienLoujLp.
|
I(hBHBHIHBTL_(h 5.5

x*+y" —6x—8y+12 =0 165D UL L G011 QUTmISs (2,3) 6T65Tm L@TeMUIGHT BlenevantLs 4Tmiis.
Sjay
x 4y 280 +2f, +c=2"+3"-6x2-8x3+12,
=4+9-12-24+12 =-11<0.
e1a01Gav Lyeirer (2,3) Gammid 5.3-687 Lig cul’ L $ENH@ 2 6TGerm ieLoujLp.

IHEHBHIHBBT_(H) 5.6
3x+4y—12 =0 er6trm CrigCsH1(h 2w AFHH@meT A Lopmitd B 6161 L6iTelBeleh Fhd)gH6TmE).
G (PS8 (H AB -0 L 1L 10T %G CSTEETL QL' L SHGHT FLOGTLIT(H HT6E8.
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&jay
CrrsGs1(h 3x+4y =12 -2 Cau'Hosetr(h euigaileh TS %+§ =1 c1e914 S FGLD.
e1a51Gau LerermlseT A ommid B wpeomGui (4,0) wommid (0,3).
QUL L &6t FLoasTuT(h @)L L auiqauLd
(x=x)(x—x,)+(y-»)(y-»,) =0
(x—4)(x—0)+(y—0)(y—3) =0
x’+y —4x-3y =0. [ |
eI(hHBHIHRBT_(h 5.7
2 CpIdHCE1(H 3x+4y+10=0, ewowid (2,1) 26767 p(h QUL SF6L 6 AVGHET HeTLHGITET
(15 HTewT 0ol (WEGTDS. HbD QUL L ST QWITSHIF FLOGTLIT(H HTCETS.
Sja
ewwid (2, 1) 2w et gbed 3x+4y+10=0 eretim CridGs1(h AB 6T65TD BTG
Oou” (Whlesrma). AB -6t eorowiiyered] M 616515
AM = BM =3. BMC sp QFbiGareset LpdGHmemiLd

3(2)+41)+10] A

CM = e
V3 + 4 M
19515760 Ganmiiug BC? = BM* + MC* =3 +4> =25, B .
uLip 5.11
BC =5= <7ip
@ GCamauwest ail’ L gHer Foatun(® (x—2)° +(y—1) = 5° @
TS X+’ —4x—2y-20= 0. [

eI(hHHIHRHT_(h 5.8 '
ATD 3 AVGHET OCFTIL  p(h QULLID AU AFFHEDTS @

& (K CFOFleTmauTm 2 (BTG ADETHS QUL L hiserler CLmgd
FLOGTUIT(HHEOGTULD HTGEST. J
1

i
& 61IQII_'I_L'D B1p S1dgFs®@anuid O (hdF CFHaISHTC) A& Hee) (Hbs!

©

QUL L SHGHT DowISENSG 2. 6Tem FHIID 3 AVGHET. TG GLOUILD
(£3,13) A5 QBSGLD. JASETEV UTLD 3 D WL U [FITGTE UL L IHETIGHT
FLOGTUM(H&ET X* + 1> £6x+6) +9 =0 AGLD. UL 5.12 n
eIHHHIHBT_(H 5.9
2@ ' LgHesr Foaiun(® 3x’ +(a+1)y* +6x—-9y+a+4=0 erafled g6 aLoWILD, LD
BTGV .
&joy
x> -a51 Qap = Y -6t1 OB (@rpLigd Froettumi’iqett Lsvsty (ii)-657 Lig)
2AFVTeL 3=a+1 , a=2 ecrerdSlenL GHeimg). 61e1Car auL’ 1 GEetr FLoesTLIT(H
3x*+3)° +6x-9y+6 =0
X +y +2x-3y+2 =0

GZDLDlLIL'D(—l gjl_n LD r = 1+2—2 —ﬁ
) DMILD 24T 4 5> -
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eIhEHH1HBBT_H 5.10

1,0, (2,-1), wpoid (3,2) er6dtm epediimy LeTeNH6T auplFCFebad et Gt Fioestm(h
HITGBT .

Loy
QL' L SHewt Quigs Foasstun® x° +3° +2gx+2f+c=0 .. (1)

@z (1,1),(2,-1) opmud (3,2) e1651m L6TTeNB6T auLHFOFeLaISHTED

2g+2f+c = -2, .. (2
4g-2f+c = -5, ..(3)
6g+4f+c = —13. . (4)
) - (3)-@ w31 2g+4f =3. . (5)
@) - (3)-@ w31 2g+6f = 8. .. (6)

(5) + (6)-@mhg f = —% 6160 S &G LoFlien (6)@ed IgHud J 2_75, /g @etr

Sliysamen (2)@eb I ¢ = 4 eT6va)Lb Ll SH D).

61657660 CHULITET QUL L GBS FLoGTLIT(H

x*+y +2(—§jx+2(—%}y+4 =0
2AFTUSH X+ —5x—y+4 = 0. [ |
5.2.2 o’ LG K61 18HemIobhsH P 61631p Ljsitafuded GH1HGHId whnib
GCrRIGHI"_(H)F FLoATLIT(H®H6NT
(Equations of tangent and normal at a point P on a given circle)

2@ CriCs1(h aul'Ldms @CT b Yerafuieh CsrL (HFCFeTDTe) g C0HT(HCHTLTGLD.
Guoaviid 2ikg OsT(HC&HT (WFGF OFhiGssTHa D OFT(HL6Tel auplunsad GFevad Gsr(h
O\ FRIGHTL TG LD.

P(x,,y,) wppid O(x,,y,) eeuet x* +y° +2gx+2fy+c=0 e16in e’ LSS LBSDLObHS

B\ LeTeTSET 6T65TS%.
staGay, x°+y’+2gx, +2f,+c =0 (1)
ommid x,° +y,> +2gx, +2fy, +c =0 v (2)
. 0(x,,¥,)
(2)- () -@d bz 0!
x22 _)Cl2 +y22 _y12 +2g(x, —x)+2f(y,—»)=0 |Q" /!
(6, =x)(x, + %, +28)+ (1, =y, + 1, +2/) =0 ,o@)j)
+x, +2 -
ntutag o) ULLD 5.13

AN +2f (x, —x;)

X1 - sewflgadwied 196



‘ ‘ 12th_Maths_TM_Voll_CH 5_Analytical Geometry.indd 197

@saned PO -@eir smiray = — a2 T28)
W+ +2f)

Q 61681 Lyeirerl P-g0 Grrdid) b (mLoGuing) PQ e168Tm Briesesr P e1681m Ly6iterfldsres 0\bm(hCaHmL s
LOTMILD.

oo (2x+2g) (4 +g)
O\BT(HCHTL 1657 FTUIRY 29 12/) = Ot f)

6165180 O\BT(HBHTL 19657 FLocsTLIT(h Y — Y, = —% (x—x,) -@O bl
it

W+ =y =+ xx, —x +gx—gx, =0
xx, oy rex+ f—(x+y +gq+f,) =0 (1)
(x,,3,) e168TD Ly&iTarl] auL’ L GHest LBgeTansmed x,° + > +2gx, +2 fp, +¢c =0
a1eiGau, —(x,” +y, +gx, + fy) = gx, + fy, +c.
Baered (x,,y,) 61681 LaiTeriuied COsbm(H L 1q68T FLoGHTLIT(H
xx, +yy+g(x+x)+ f(y+y)+c=0 AGLD.

(2)

Goauitd QFhiGaL 1965 FLoasiun(B (Y -Y,) = (1 +7) (x—x,)
(x+g)
= (r=2)(x+g) =(n+f)(x-x)
= xl(y_yl)+g(y_yl) :yl(x_x1)+f(x_x1)
= yxl—xyl+g(y—y1)—f(x—xl) = 0 FLocsTLT(HS6IT
GPIILeDY

(1) ¥*+y’=a’eettn @l LsHDG (x, 0 eretm  yeirafluieh  QT(RCHT (HF  FoatTun(®h
XX, +yy, =a.
Q) X’ +y =d'aem alLsHne

(x,») eretm yeraiufed QG (hd Fostium(h
xy,—yx, =0.

(3) CFmGHT(H L’ L GHetT LOWILD QILHF CFeHVILD.

5.2.3 y = mx + c o1s31ip CBFHGCHI{H x’+ y2 = azaaim) I L_535)631
CHTHGCHTLT1%H GYHmdhaH S HUITE wPHDIDd GHTHID LjsTeal %I
(Condition for the line Yy = mx + cto be a tangent to the circle x*+ y2 =a’ and finding the
point of contact)
y=mx+c ereim GrisCsn(h x>+’ =a’ etehim el dmss COs1(hEdng eTehis. Qs
QUL L GSetT enLowit Lommitd 24710 pedmGus (0,0) ommitd a @Lb.
(1) s CBI&HEGCHTDH CHIHCHIL_1%H G)HEBHdb %I Mm@ (Condition for a line to be tangent)
(0,0) er6trm LyeiralufeSmig v —mx —c =0 er681m CHIGHTL 19 DHTET COFhiIGH S HTTLD

0—m.0—c| |c| P .
= . 851 A1SSDGF FLo1d.
Jl+m’ ‘ 1+ m’
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= = a A6V c=da(l+m?).
1+m

61601G6

Bgaimed y=mx+c eretip CriGHT® ‘ x° +y* =a’ er6tip UL FHDGS OB1(HCHTL 1S
<ieLow & ROuT® ¢ =a*(1+m?).

(ii) Gxmrmysiten (Point of contact)
y=mx+c e168in CriGH1(H x° +y’ =a’ 6168 au’ L G OHT(HLD yeiraf (x,,y,) eTesfled

y, = mx, +c. .. (1)
. . ) P(x;, »1)
(x,, ) -8eb OFT(HBHTL 19687 FLoGHTLIT(R XX, + Yy, = @ . V=
’77.]:‘+c
Yy, = —xx,+a’ .. (2)
oGt (® (1) nmid (2) 8 CridGsTL e d @Gnlsdlenest.
61601360 GF(Lp5&6T IE% FLoLoTSH B)(hGLD.
HHGIT6V ho_h —a—2
& 1 m e uLLb 5.14

2

2
y, = a—,xl _an m’ c=xal+m’.
c

c

—am

J1+m? 1+m?

2 am ’ —d J
( )[\/Hmz J1+m?
@GPl

P e16t1m yaiTaflufeh euL' L 55651 OH1(HCHTL (B FLoasiun(h y = mx+av1+m® .

251160 OBT(H6eTet] (1) [ ] 2I6VVG/

Gapmpip 5.4
X'+ ' =a’ erehm i L $ENG QaualGui 2 6irer b yairauIedwig @ Os1(HCHT(H &
QUGDTUIGVITLD.

[HlehL1630TLD
Car(hssiu’L  yerafl  P(x,y,) eIeim LeTefl et sHNG OeuallGuw o 6iTeng 616,

OS1(HCHTL (HF FLoasiun(® y = mx+aNl+m® . @& (x,,,) uhéCFedaLb. 6TearGeu
y, = mx, taVl+m’

v —mx, = aNl+m’ . @uunapid euissiii(hés, ,o(
1).1/]')

(yl _mx1)2 = a2(1+m2)

T,

1

y12+m2x12_2mx1y1 —a'—a’'m’ =0 uLip 5.15 ’
m’(x” —a’)—2mxy, +(y’ —a’) = 0.
m-eit Qbs QbLigd Foehtun(®, M&G Qew(h wHliyser . Qbs QpLodliser
eIl L gEnasnest @)im OFT(HGHT(HH®6Nd; H(HLD. [
@Gy
(1) yerafl  (x,y,) o'LdFDG Oeuaflfled Seowjonemed @p  OFT(HCHT(HSEBLD
OLou UITGETEQUIUITELD.
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(2) yerofl (x,y,) LdFDG 261Cor  eioujonesiiey @b OFT(HCHT(HHEBLD
SHDLIGHGOTILITGOT DTG LD.
(3) yeref] (x,,y,) QUL G LEGI HamLoujLonesiied @) O\%m(HCHT(HH@BLD 6p6iTNITeh @)ewew/Lb.
IhBHIHBT_(H 5.11
¥’ +y' =25 aeim an'LiFne P(-3,4)- Qs1(hCs1(H wHmid CFmGHT (HE

FLOGSTLIT(HHEOGNT S BTGV 5.

'gJQIP (x,3,) @6 OBT(HCHTL (B FLocun(® xx, + yy, =a’ .
2101z, (=3,4) -Gl x(=3)+y(4) =25
—3x+4y =25
O FHRICHTL (B FLoGsTLIT(H xy, —yx, =0
2ABTRIZ], 4x+3y =0, =

IHBHHIHBT_{) 5.12
y =4x+c e1681m CrI&HGH1(H x° +y* =9 e161m L' L SHledt O\F1(HCHT(H eTesfleb C -iT Lo S

HITGUST .
&jay
y=mx+c etaim GrisGan(® x*+y =a’  e6im eulLdHlesr Os1(HCHILIS Bh5ss:

s Ruun(® ¢ =a*(1+m?).

e1601Ga, c = +9(1+16)

DAGLGVG/ c=43J17. [ ®

eI(hHHIHBBM_(H 5.13 y
LINTFSST QUMUIGHTC) LG AHMLDhS Faameuuilehy — |
20085 2AseuUpdLi @TeST(H AMITAIL L QUMETE)
BrreuLOSET DADLOSHLILIL L GYT. 2AunHMIedT
SIS HTTHNGT 24H6uLD 2 L. UL LD 5,16-g011
LGRS g aIamena|semesr Lomd)ifldsmer 5% 5018 505 508
FLOGSTLIT(HHEGT S BTGV 5. ULib 5.16
&joy
AL L euamane] alplseflsst eiowiiyeTeflser O, Lommib O, 6Tebrs.

N

L6 auanena) auLfluflesr enowitp O, (12,0) QuesiLid - auwensy  uluflsh LoD

Loty r=10. OHeO b3/ S O, (34,0) wpmib b ¥ =10. LpFHeL euUmaTey

ADTAIL LGB &HMISHSLD FLOGTLIT(H ) ,
=x>+)"—68x+1056 =0, y>0,

Guimev @esstimid euenane auLSufest FLocsTLIT(H

=x"+y°-24x+44=0,y>0.

uuama 5.1
1. <umb 5 OF.Lb. AVGHET 2 WL WFID, X-AHFDF ASNiyeTafuied Osm (Hd OlFevargLome

QUL L SEIGHT FLOGTLITL DL & FH(HeNd.
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2. (2,-1) erettm yererflenuws eviowiomsayd, (3,6) e16rm yeiram] aufld CFevaugiomest e’ L gdler
FLOGSTLIT (B HITGEOT.

3. @ AFsFFsmenuip 01 (HF OFevaugid, (—4,-2) e1etim yeTerll aupld CFeLaIEILDTES
QUL L SEIGHT FLOGTLIT(H HITCEST .

4. eowid (2,3) 2@ uwgid 3x—2y—1=0 wpmid 4x+y—27=0 erettm CHT1(h%6T Oau’ (HLD
yeiret) audld GFeveugiones a1 G&eT FLoGTUIT(H HT6E5T 5.

5. G, 4)wnpip (2,-7)  eretin yerafligmer &L ST wpeestiieTefEeTTSS O\BTEETL
QUL LGS FLOGTLITL L1 OLIm).

6. (1,0), (-1,0), ommutd (0,1) er6trm LeTems6lT auhlFCFeOILD UL’ L Gt FLOGTLIT(H HT68TS.

7. 97 FSHIT AGSET LTLIL C\BTeSTL UL’ 1 SFesT @l 1 hi%eT, x+ y =5 opmid x—y =1 er681m
CriGHT(HWH6IT LOFI ALOHEIGT TG 61681160 b QUL L GBS FLOGTLIT(H HT6ETS.

8. y= 2\2x+c e1681m G&(H x° + y* =16, 61651m euL' L5651 QBT (HCHT(H 6Ta¥leh, C —6HT L)Ly

HITGBOT .
9. X’ +y*—6x+6y—8=0 erarmaur’ L $Het10HT(HCHT(H LoDMILD QF HIGSHTL (Hd FLOGTLIT(H SN
(2,2) 61681 yeiraflulleh Hreysa.

10.  (=2,1),(0,0) odmid (—4,-3)er6ttm yaraflaser x*+y> —5x+2y—5=0 er6tim e’ L SHDG,
OeueGui, i’ 1 gHletr Lg Hevevgy 2 6iTGar @aummlet 61h1IG% 2 6iTenes 616u1d &JLoTes %@ LD,

11.  965Tau(BLD QUL L hIFEHHE LOUIGEDHULILD SATHHUILD HTCE5TE.
(1) x2+(y+2)2:0 (i) x> +)y* +6x—4y+4=0
® (iil) x> +y*—x+2y-3=0  (iv) 2x* +2y* —6x+4y+2=0

12. 3x* + (3 - p)xy +qy° =2 px =8 pq THID FLOGHTLIT(H QUL L S F% GDS@LD i
616ofl6y P LomMILD Q -63T Lo 1L FT688T%. GLOGVILD b QUL L GEIGST GOLOWILD E -

LOMMILD A/TLD FHTCETH.

5.3. FaibL] Ms®aTa]dhell (Conics)

DU IsHD 5.2

PG S0 R BH@BL LeTafllelwhgl BloeliysTellsg o drer STISSHHGD BB
yerafludeS(mhg Hleaweuliyeref] anflEblFebevis b HlaevdGaTL g DEGLOTE HTTSSNSGLD 2 6irer
aNEs1D B LoTHleSlwins @ BSSLOTMI BHIBLD 6165160 AbSLI LGTETUNGST FUILDLILITES p(1h FaLDL)
UM (AUIMTEUIT) 6TGUTLILI(KLD.

Blavevriererf] @adlwid ereuii(hip. BHlavevdGHT(h Quidb@Gaueny 6TeSIL(hLD DHMILD LOTDHITS
aEF1D Lowid O\FTeVES%e TGTLILIHLD. @&/ 'e' 6168 &HMISSLILI(HLD.

(1) @b Lormled) € = 1 67657160 Fn_LDL] QIGETEUT LITAIGETUILD 6T6TLILI(HLD.
(ii) @bs Lormled) € <1 6T6sl6b g LDL] QUEETEIGT BETaIL L 1D 6TauILILI(HLD.

(iii) @b LoTMled) € > 1 6T6sieh o LDL] QUGGTAIGT AHITIGTUILD GTGSILILI(HLD.

5.3.1 gainL] asnaraiedr GLngis o) (The general equation of a Conic)
Bavevtiyarafl S(x,y) |, HowdGs1®, e awws Csramewdssea) wpmid P(x,y) bas@

1|66V GT68T%. Fo_LDL) UGHTUIGHDUINGITLILG.
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SP iR

W = LDﬂQ’j?QS;:e, (1)
P(x,y)
SP = J(x=x) +(y—») i
PM = P(x,y)-@amhg CrisGsm@®

Ix+my +n = 0-d&1e QFhiGdH HTTLD

S (X, Y1)
Ix+my+n

NP +m’ .
Guoatp SP* = &*PM*
2
= (-5 +(y-y) =€ [’”m—“”} .
NI +m’
GLoMBEBITL. FLOGTLITL  GOL F (5% P)IBLIQF FLOGTLITL 1QGST GWITI @IIq QLD
Ax* +Bxy+Cy* + Dx+ Ey+ F =0 cTenis Sl sSLb.

uLin 5.17

el 2Ime’ e‘m’
e A= P T
4 ZmZe4 6212 eZmZ
$HGung B —4AC:—2—4(1— Iz +m2J{l_ B +m2j

(12 +m2)
4

4(e-1)
OEARIET
(i) B*-44C =0 & e=1 160Gy oLDL] QUIDETR] 63 (b LITQIGGTILILD,
(i) B*—44C<0 < 0<e<] araiGas FaLbL IR (b BETAIL L LD,

(iii) B*-44C>0 < e>1 eraiGar golbl] QIR R(h HSITAITUILD.

5.3.2 uyausmaruip (Parabola)

LITQIGGTLISSGT  dLowGoFTanevdssa) €=1 eIeiiFTed @h FNdded @b LoHmID
B ISGITHGBI:S FLOFTTSED @\ BHGLOTINI (hBIBLD §p(1B LIGTeMuIeHT BULILOLILITES LITIGDGTLILD 24GLD.

(i) apewenr (0, 0) 2 siraT LIyaIDaATIL y
FILOGOTLITL I 631 A ‘
H L amgann (Equation of a parabola in
standard form with vertex at (0, 0) M 5
: LTPXxY)
S @alwip erewayd | Quis@euamy eTevaLb ! e . _ Galieusseuid
BTG . :Z Y, 0(0,0) :S-‘(.a 0) - X
j I i ’
|-3@ Osmigss1s S anplCu SZ aamys. Dussom D e UG
SZ -9 X -AF & GTGBIQYLD SZ —6br A v
DLOUIGGHSSIFCHTL WL Y - AFF 61T LD O)FT6IT . i L
DLOWSGSGSHIGCHT(H  SZ -8 FhHIGLD  LeTerf] \
2adhyeret O eretrs. uLip 5.18
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SZ =2a eretled, S eradrugy(a,0) ommitd Quid@Garenguilest Focstum(h x +a =0 A@Lb.
LTINS H(HLD BhH(HLD LjeiTerf] P(x,y) 61651%. @uid@Gaiamisg 0FhiGssns PM aimis.

LITQUENGITIL UEDTUIGHMUINGTLILG € = g_]\Pl =1. ABToUG| SP> = PM”.

a1aiGeu, (x—a)’ +y’> =(x+a)’. Qws aMfauBsHsF 4%y =4ax s HOLFHEGHTDSI.

B\ LTI FLOGTUITL 16T S L GUIqQULDTEGLD. LITOIGDETIIE FLOGTLITL QST LODMD L' La)Iq QUAISET
2

y* =—dax,x* =4ay , onmib x° = —4ay 4GL.

aIemyuIsn® 5.3

* QuiGamIs@ OFhGssTsan, GawD enfunsayd Feayd GCriGsT(H
LITQUGDSTIISEHGT HTF & GTGULILI(HLD.

®  LIJGUMGTWLD LODMILD HFGT AdFSH OlauL’iqH0\BTeT@bLD L6iTer] LTeuemamLighlesr (Lpenes
eTeuTLILI(RLD.

o UgeuenSHeT GeMwd flinesd CFOID BT ALTAI®ETLISGEGHT &6l HTetr
eTeuTLILI(RLD.

®  LJQUDGTIISEGT s 5EG OFhiGSHTH D 6Ten GBI LjauaTiddler 0FaIal%EeaLD
ASLD.

IhHH1HHT_(H 5.14
ugaueerib y* = 4ax -657 QFalausen BeLD Hicts.

Lol

LTeUaaTLgEHeT FLocTun(h y° = 4ax .
® OFaiaugeuid LL" @aflwid (a,0) euhld OFevdflesrmg). (L b 5.18-£0 Lmj&Ea Lb) ®

eTeiGou L o681 (a,y,) %G LD.
2geTey y,) =4a’.
616Gy y, =+ 2a.
OFalased et (LpameutiLeTeflser (a,2a) wnmitb (a,—2a) <AGLD.

e1a1Gar OFalIsevd e Feartp LL =4a . m

GPIILeDY )
LITQIMSTIIF FLOGTUTL 196 FI'L anqaid y- =4ax -5& wpewet (0,0), AFH X -AFF LOHMILD

@aiwib (a,0) %% BBFGLD. LTUMGTILD y* = dax LPLPAUEILOTE X ~HFF6T @GeDWDHD LIGHuieh
oouib. Y =4dax -@ev Y -4@ —Y 7S Foetun(h oamwed B)mESeTng). eTerGeu
ugeuaend y* =4ax , X -F5 5@ FLodFI1% @) HS@LD. ATeug Y’ = 4ax LTaIeTSHe FLoFL)
AFF X -AFFTGLD.
(it) (h,k) -2 (LpEGTIWITS 2_OL UL LIJCUGDGNT I hI%GIT
(Parabolas with vertex at (h,k))

apedast  (hk) ommib AFE X -AFFHSG QewT 6Tedled  LTUMETUISEGT  FLOGTLIT(H
(y—k)* =da(x—h) sevavg) (y—k)* =—4a(x—h) eter @pd&Lo (uLtb 5.19, 5.20).

wpasr  (h k) opmid AFE Y -2AFHEG QT 6T6wlled LITQUMGTUISEGT  FLOGTLIT(H
(x—h)* =4a(y —k) <cvevgy (x—h)’ =—4a(y—k) (uLtb 5.21,5.22).
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FLoaGirum(y

QUEJLIL LD

TS

FLOEE]

Gei AN&&

Busg
ayullahr
FLoatTLIm (b

OFaley

EAE S

fertd

(v—h)* =4a(x—h)

LAOK)
S(h+a,k)

o

BusGaimr
x=h-a

@) (y—k) =4a(x—h)
-8)étr auewLIL LD
uLip 5.19

A

(h, k)

(h+a,0+k)

x=h-a

4a

(= k)’ =—4a(x—h)

BuidGaiamy
x=h+a

y

/<

' 1
e’

AGK)

P : X

Sth™ak)

b) (y—k) =-4a(x—h)
-@)étr auedLIL LD
uLLp 5.20

(h, k)

(h—a,0+k)

x=h+a

4a

(x=h)* = 4a(y=F)

(©) (x—h)" =4a(y—k)
-@)étr auedLIL LD
uLip 5.21

(h, k)

O+ h,a+k)

4a

(x—h)* =—4a(y—k)

BuigGaie
y=k+a

yr Y '

/
() (x—h)" =—4a(y—k)
-@)étr auedLIL LD
uLip 5.22

(h, k)

O+h,—a+k) x=nh

y=k+a

4a
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5.3.3 fheitan” 1_ip (Ellipse)

R STSHI, R BEGBLD LeTafls@D GaMuGHDSGLD 2 6Ter STTLD kb BEHLD L[6TeflSH@LD
BUIGGAUDIHSGLD 2 6T FTTSDSNIN_& G®DAUTE € 6T65Tm LoTnTg elSsupenr wHns (0<e<1)
BQBL1etT 241b% BHBLD LeTefuller Bluioliimend e heiTaul L LOTELD.

(i) swound (0,0)2 em1_ui Boiran 1 F FLoSTLITE 19651 K 1L alig anbd

| PTG A

@alwip S, Quigauamr |, awws CFTmeandssa) . el y

2b )

B : ) )
PN Z 1y Osaliused

~
~

e (0<e<l) wnpid mE@HBL yetafl  P(x,y)eTesis.

LG

c00) "N\tY iz

Qus@aimr | -4@d OFhigdsTs SZ wonmitb PM aiais.

7*\ P e‘\' i

A wppip A erettp yeTeilser wonGu SZ-g o y(ﬁ,@
o 1 ymonsayid Geuefliiynionseand e:1 ereim alSsdbled , B\I\ ;“ ,
OfgSestpest  etetis.  AA'=2a  eT6dIS. AA' —6ir cLoLs @@5.7!“@56?1
DLOWISGGSHIGCHT(H AA -2 C-Bleb Caur’ (hFlebTmg) 6167 uLLb 5.23

C -2 awwionseyd CZ-Qeir B fleoow X -udFn1said, AN -@6T eLould Gd5I15GHTL L
Y ~-2AFFM1EYLD Q16T %, AFe1T6d CA=a opmid CA' = a A@Lb.

QUTIIGHDUNGHTLILG.
sa_e ooy AL €
AZ 1 o A7 1
SA = eAZ SA' = ed'Z
CA-CS = e(CZ—CA) A'C+CS = e(A'C+CZ)
a-CS = e(CZ—a) .. (1) a+CS = e(a+CZ) .. (2)
@ (2)+(1) @FeSmhg CZ _ LOMMILD (2)—(1) B0 mihg CS = ae e1es15EamLdGLD. @
e

6T601Gau M 6T6hTLIZ) (ﬁ : yj Lommid S eresrug (ae,0)<us @ bsb@Lb.
e

QU TUIGHMUNGTLILG. ;—;{ = e 2oy SP’ =e’PM*

2 2 2
= (x—ae)2+(y—0) = ¢ (x—ﬁj +0 | Q®BF (5SS x_2+% =1.
e a a (l—e )
1-€ flenss ol e1amGau, b* = o (l—ez) eIeiad ae = c, b’ =a’ —c’ eTenHOHMETIL 6D
2 2

@i1Gung P -6t1 BHluiotiimeng _2+)b}_2 =1 credflewr S@GLp. Q& HeTaul’L & FLoGTLIML 19 6o
a

S Laugaid A@LD. CLOQILD QUESTAUGMIT X, Y AFFHEG@HSG FLOFLITE 2 GBI HaIGH]HSaLD.

aUs»JuIenm 5.4
(1) Car(Wogieser(n AA' e16tTLIgI GUBL L& LoHMILD AF6HT FAOTLD 28 AGLD.

(2) CarL(hogiessi(h BB er6t1LIg @HmF S LommILd 2ig6tT hamid 2b @Lb.
3) Car(Wogiewa CA= Garl(Wsgesny CA'= ey GBLlLds=a  opmib
G (Hogieser(h CB = Carl (hgaietr(h CB = iy @ghnds =b .
4) swssi  setrewioulestiey  GeNuib S'(—ae,0) opmipy Qusgauemy ', x= _4
e
61(W&&I560%M6wsTL eI 8% HeiTaul’ L 1b KoL FGLD.
Bgatr eLpevid HeTai L NG S(ae,0) wnmid S'(—ae,0) o165 Qb GNwmis@sd A(a,0)
ommitb A'(—a,0) 61657 @B (LPEGTHGBLD, x=2 LOMMILD x=-2 cem BB QuISGAUMTHEBHLD
e e

92 GITGITENSH HTGESIGVITLD.
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eI(hHHIHBT_(H 5.15

2 2

hereuL’ L LD x_2 + 2}—2 =1 681 ClFaIaUH6V HATLD HT6cV5TH5.
a
&jay
2 2
% + )b)_2 =1 e160rm Heiraut’ 1 gHletr OFaraisevrd LL' (uLib 5.22) S(ae,0) anpldCFevdlermgy.

oteiGau, L (ae,y,) heiTeu’ L $H6T LgicIT6N).

a’e’ yz
SISHGVIT6V, 7+b—12 =1
2
z—lz =1-¢?
)/12 :b2(1 ez)
b? b’
a a
b2
Yo =x—
a

2

2AgTaIg OFaieusdsdle waeriiyearafigear L wppid L' wpenGu (ae,—} LommILD
a

b2
(ae, ——J AGLD.
a

2b°

Oraleusevddet herp LL' =—. [ |

a
(ii) eLowid (k) 2 L w Heraul L gHer euamasser (Types of ellipses with centre at (4,k))
() OBLLESH X-AHFH 5@ @awewr (Major axis parallel to the x-axis)

(1) (k)

hereul’ L gdlest FLocrum(h (UL tb 5.24) e

=1,a>b ASLD.

QL L F&letT (orid 2@ Lopmitd GMDEFFIGHT herid 2D A @LDb. LPEGUILILGTeB6T (h+a,k) LoMMILD
(h—a,k), Goab @efwibiser (h+c,k) wopib (h—c, k) %% @wd@Ld. @k ¢ =a* —b.

(=) ObL L && y-AFad@ Qawewr (Major axis parallel to the y-axis)

2 2
(X;Zh) + (y ;Zk) =1, a>b ASLD.

bereul’ L gdest FLocirum(h (LLLb 5.25)

QVbL L dSetr Ferrid 2@, @mmaHasr Bentd 2b @b, wpaveutiyarenaar (h,k +a)wnpid (hk—a)
Guoauitb @afwiiiser (h,k+c) wpmid (hk—c) %5 Qwssid. @hg ¢ =a’ —b’.
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Lo

a’ b*
y' y

A(h —a,W \\A(P;+a,k)

X

S'(h-c.K)

uL b 5.24
(a) OUBL' L& & X-21F 5 5@ B)aneuor
GNIHISST aLowISEO(BbS)

f%/“smﬂ,k)

B L1LSHAPLD, QUGVLILIGHAPLD C HGVGHHGHT
aMI5Hled Qs @b ¢* =a’ —b*.

(k)

X-AFF &S
B)ewesor

(h—a,k)

(h+a,k)

(h—c,k)

(h+c,k)

_ 2 _ 2
(xbzh) LW Zk) 1
a

) l ‘ y
A(h , k+a) G y

~
/- \ S(h,k+c)
o » X

L,

A(hk-a)*"§ |
uLLb 5.25
(b) GIBL’ L &0 y-1d 5155 Gavew
GNNLHISBET LOWISGEeO (b
B budspid, aruiussepd
C VG SIS BBSGLD.
Qb > =a’—b’.

(k)

V-2AFF &S
B)ewesor

(h,k—a)
(h,k +a)

(h,k —c)
(h,k +c)

Gapmip 5.5

heiraul’ L st LogieiTen aCseid p(h YeTafluier @els0lsTameva)safletl Fa (hHed 2Id6T

OB L F&letT BenSN@GE FLoLb.

~

[HleHL1630TLD
2
P(x,y) =

eTahTLIg)  heTeulL D —

N

LO&16TeT TOSHERILD 63(1h L|6iTer] 6T6T .
P-etr  aupwns |1’
OrhigsH1E MM’ aueirs.
X -24F & 5@ O FhiGSH1%5 PN auewis.

UTwIDUIO(BHS
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SP = ePM
= eNZ
= ¢[CZ-CN]
a
—e|l——x|=a—-ex (1
[2 } 1)
SP' = ePM'
= ¢fCN+CZ']
= e[x+ﬁ}:ex+a .. (2)
e
SP+S'P = a—ex+a+ex=2a -

@GPy

_ 2 _ 2
b=as QHsGLOCUTE (x 2h) + Sl bzk)
a

Lommib. @& eiowid (h, k) ommitb gt & 2 L w e’ L GHetT FLoGHTLIT(H 24@LD.

=1 e1681m Foastun(h (x—h)’ +(y—k)’ =a’ erem

2
b=a=xs QmsGLOCUTH e:1/1—a—2 =0. e1aiGar @I LGHGHT MLOWIGOIFHTMVSSHEE
a
LFSwLb.
SP e A . . . .
WZO = PM > o. 2Agneug el sHedr Quis@euamy (wpigeleduied) sbpidudled
2 GITET S/ GTGOIGVITLD.
y

G jemy 5
P BeTeul L gHleir  OBLLdFwF A Lonsd  GFTETL  GulLLD y é % «

IO LD VG FHMIQILLLD TR, GLogyd GDDEF®OF A%ﬁ A
. . . . D (] . . . . Ll . . . BI
I L L0rT%G; QOVHTESTL UL’ L 1D 2_GTGUL L LD 6TGTLILI(HLD. HAUMMIGHT FLOGSTLIT(HHGT

2 2 _ 2 o e 2 2 _ 72 .
PG x°+y” =a” wppid x°+y” =b" AGLD. LD 5.27

5.3.4 siguyasmarund (Hyperbola)

R FAMSH6L, P BHBLD eTefls@d GMUSSHDSGLD 2 6T ST b BHBLD LeTefls@in
BuIGGaI®ISSGID 2 6Ter SISl Aklsons, € (e>1) er6im oTnis NEFD 2 ®LUISHTH
BBL16tT 211b% BHBLD LeTeMud6T Bluioliimend i ASITAISTUILD 4 SLD.

(i) swound (0,0) 2 ewi_ui Boiran’ 1 F FoSTLIT 19651 K1 aiig and

A wppnp A etetim yereflser wpewmGui SZ -gn
o 1 ymLongayibd Qeuarflliymiongayd €:1 e16rm alfssHle0 AT
9fgSesipest  eretis. AA'=2a  eT6his. AA" 6t
DLOWSGSEIECHTH AN -z C-@ab Qe Bheimg & N .
GTGHT . C-2 ®LwLDISa|LD CZ -@etr B Hovws <2 zy i fre0 Hseen
X -2FFn1sa b, AA -Qir  @iouid  GS5S5IFCHTL L !

Y -2FF1FLD  OFT6ITH. AT CA=a LoHmID i =

CA'=a @Lb. W= l | AN
UL 5.28

= Pxy)

207 B\ uflLomess LG ®Dagafwed - 11

‘ ‘ 12th_Maths_TM_Voll_CH 5_Analytical Geometry.indd 207 @ 07-12-2021 14:06:22‘ ‘



___IEEEN ®

QUGTIIGHMUNGITLI ﬂ—el_o' l_b—!—e LD
Ul 1] q 17 mml 17 2ASLD.
= AS=edAZ A'S=ed'Z
= CS—CA=e(CA-CZ) AC+CS=e(A'C+CZ)
= (CS-a=e(a-CZ)...(1) a+CS=e(a+CZ)...(2)

M)+ (2) -@ g CS = ae opmid (2)— (1) -@whg CZ = g 676 FlewL_FHGLD

e1a1Gau, S 61 AwSOFTMVEGT (ae,0). PM = x_ﬁ, oHmitb @uisGeuanguiest FLocstim(h
e
x-2-0 eTarGElamL@Lb. P(x,y) AFUTeieeruidsesr L0%6Tern L6Tel 6TetTs.
e
Fa_LDL] GUEDGTEIGHT QUEDTIIGDLILILG., ;_]\Pl =e ey SP>=e’PM*.

2
2geired  (x—ae)’ +(y—0)° = ¢’ (x—ﬁj
e

= (x—ae)’ +y* = (ex—a)’

= (@ -Dx*—y*=da’(e’ -1)
x2 2 2 2

= —2—% = 1 @hg a’*(e®—1)=b" eenudgbui. P -e51 Blwiolimes _2_)/_2 =1
a a(e -1 a b

TGS DL SGLD. bg AFugauamenud FLoaTuTL 96T S’ L augeulb. @hi@ ae = C o168 6T(Hd5,
b* =’ —a’ cTans Sl &GLD. Bbd AHLTUSTIILD X LODMDILD Y- & H@H &S FLOGET1% _GTeTanSH:

SHTGSSTGVITLD.

QUHDFUIHD 5.5
(1) Car(psgiesr(h AN 6TeSTLIEI &MISHSBFS: LODMILD HASGHT HATLD 28 AGLD.
(2) Gami(hsgiessi(h BB 6168TLIg FHIEWTILIFTF: LoHMILD ASH6HT Hemid 2 A@LD.
(3) Can(psgiea(n CA= Canl (Psgean CA' = SAdISHSMISSFH =a DD
Car (hsgiev(h CB = Carl (hgaieva(h CB' = AmISHSHImeuTidd: =b u@Lb.

4) s&d7 seemiouiestmed Gauwid S'(—ae,0) wHmid Quis@euemy 1, x=-2 qar
T(hSGHIH0FTE I Mayd  2#C%  Abugaiemeruitd L S@Gd.  @)Fer ¢ eLPGULD
2uraimenuisEnag S(ae,0) wnmib S'(—ae,0) o165 @b GNwbiseHD A(a,0) oHmib

A'(-a,0) 61601 @5 LPEETHGBHLD, x=2 LoMMILD X = 2 e B)(p QIS GDTHGBHLD
e e

92 GITATEH HTGHIGUTLD.

2

2
2ATaimanisHler OFalalsevdSlett herid — , 616w heTail’ L gdled OunmEIGLITe GILIMEUITLD.
a

CHTmNHEBHTHCHIHHeIT (ASymptotes)

P(x,y)er6tiLg y = f(x) 6160 QUeTWDISHHLILL L UDSTeUeIUIe Lig/eTern LjeiTer] 616, P
eT6dTm L6Tefld@d GBI (b HleeLESCHTLIQMHGLOTET HITD LBFHwiGams CUnmhIGLoTn P
e1681m Leirer] Adiyeireflevws ol (n CLogyitd Groayitb eflevdld O\FcvaVILDTesTTeh b hlanevdCHT(h
alaarauayuietr 0)51amevd06)H5T(HCHT(H 6T6sLiLI(hLD.

2SugamenugSnG 051maus0sT(HCHT(HEET 2 a8(h. 2ACH FLowID LTAMETILISSENHSLD,
heTeal L SSHNGLD C&5Tamed6)%T(HCSHT(HH6T @evanev..
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(ii) (h,k) -8 Wp®GWITSE 2 OL W HEHITUGTILIHISGT

(Types of Hyperbola with centre at (h, k))

y Q) GMISSFHE X-AEHSS QeewTiTeT
IAFugaIeerwidSetr FLoGTUT(H

~h) (y—k)
(UL 1D 5.29) (xaz) b = ) 1 oy,

Sth-ck). |

whpis  S'(h—c,k)a@m. GG

UL LD 5.29 ¢ =a’+b’.

(2) GLISSSF X-218 565G Qeevt BuiriseiemudsT FLOGTUTEHSET x = h+ < |
e

apaveuitiyerenlser  A(h+a,k)  ommib

A'(h-a,k) 24@0. gewmisar S(h+c,k)

(b) GWFIEEE Y-AEFHSEG BewewTLiTes
Adugauemerwid et FLocTLm(h
(v=k) (x=h)

. (uLtb 5.30) O =1 @Lb.

“EhK)
A'(h‘,‘k - a) apaveuitiyerenlser  A(h,k+a)  ommib

A'(h,k - a) <@io. gafumiser S(hk+c)

:9@ .
Ny ommitd S'(h, k — ) A4SLb.
Qi ¢ =a’ +b’.
uLtp 5.30 Buirkigauanuilest FLocsTLT(HEGT y = k + g
e

(b) GNIGHFFH Y-24F 55 QewessT

@GPy

(1) @Fugamerwuigdest  Gmissiams A LionsE60ETET(H (D UL LD
AT UGS Fjanemtaul’ L LD eTaulIL(HLD. 1H6T FLoasiun(h x° +y° =a’.

(2) 2AbugaImerTiSHeH LBHIGTET 5 (b Lj6Teld@ LD Gealwihisehd @b @ent Guiwimest KT ihisetlesr
ANSInFSET o' (B oI GnISsFFesT BeonsSD@sF FLowb. AsTaug | PS —PS'|=2a.
(Baws Bereul’ L gEnsmer Hlemuesrp Gumesrmy 6lmiauevrTiD.)

@giaiey BT UTeImeTwGHeT BTG  FHIiLaugeubigmenuib, Heranl T P
S L anqeaibigmanuip, Abugaiamenudshler @ HiLangearkisamerud unml  LigHCSHTLD.
Qaumeong 7  QbsSEN L angenisefley  amsiu(hSS  APIQUITS LI  GUHBUITE,
LITQIGDGTUIHISET, BT L hIGGT LOPMID AFITISTIRIGEHLD 2 GTeTeeT. 6T(hSHIGHTL LTS
196 TQU(BLD LITQIGHATUILD, (FGTIL L LD, AHITUMETIILD AENIQIH®DS H(HIHle) O)HT6IT %.

| yO |
0] X ) X 0 X

uLip 5.31
24601760 GLONBEIITL GUGITAIGHT HEGHT FINLITEST 4 FledT @ L1GLIwITFHeLpeurd B L el aIhiSEhd: S,
LOTHDGVTLD.
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sIhHH1HBBM_H 5.16 y
- . NP | A
@MLD (—\/5 ,O) LoHmILd Quid@SaIenT X = V2 2 e w ugaueeng et 5
FLOGTUMT(H BTG5S aug
I
Sjay - = - X
ugeueruitd @I udsd Sy wig  opmid  FIFEF  AFE K %0
X -24FF15aYLb 1pewaert (0,0) Aseyd @HEEGLD. g :
TG CHEQUIITEN LITUGSTILISHGHT FLoGTLIT(H S(—v2o)v ¥
L tp 5.32

(y—O)2 = —4\/§(x—0)
= y2 = -42x. [ |

sIhHH1HBT_(h 5.17
wpadart (5,-2) ommitd GeMwid (2,-2) 2 L W LTI HesT FLOGTLIT(H HT6ETS.

&joy

Os1(hdsLILL L auseT Lpawest A(5,—2) ommid @&aflwid S(2,-2), \‘ y
@Nwgrrn AS =a=3.

LTQIMGTIISEGT FIoFET AEFEH X -AF555EG QooewT LoHMILD O AN

LITUEGTUILD @)_L11&SLD ML W),
GHEaULITEST LITUGTLISSEGT FLOGTLIT(H

» X
/4(5 <

(y+2) = -4(3)(x-5) -
= Y +4y+4=—-12x+60 UL 5.33
= y2+4y+12x—56:0. [ ]

sihEHH1HBBM_H 5.18
wwes (—-1,-2), 2Ad& Yy-2§A555@G Qoewt opmid (3,6) auflFOlFebauid LiTareenuiddles

FLOGSTLIT(H HITGEIT .

Sjay

GFH Y -G F &G DaewT 6TGTLIGTE) CHEMGUUITET LITUGTILISEGET FLosTLIT(H

(x+1)" = 4a(y+2). y 1y
B3 (3,6) auLpldOlFevaugsmed

2
(3+1) = 1a(6+2) ) o .
-~ a=l N\
2 ) AFL2)  x

erer1Gau Lgaueaniidble FLoaiiun(® (x+1)" =2(y+2) vy
Qvsdamas x +2x-2y-3 =0 cransflavL s@Lb. UL Lb 5.34 m

si(hHBHIhBM_(1H 5.19
X' —4x-5y—-1=0. eT6htm LTUMmETIISEGHT (Lpanert, GaLb, BuisGauay LoHmID CFalaise,

HeTLD HHwieumemd; HT168T%. Yo Ay
Sja)
LITQIGHGTILISEGHT FLoesTLIT(h
x'—4x-5y-1=0 B 0 X
= X —4x = 5y+1 = AC1) %
Yy v

= X*—4x+4 = 5y+1+4. LD 5.35
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(x=2)" =5(y+1) @1 Hi’L angeutd 41D,

e1a0iGau, 4a =5 opmitd apevet (2,—1), @aluib (2,%) .

Buig@euamuilest FLocsTLIT(H y—k+a =0
5
+14= =
y 2 0
4y+9 =0.
OFaliauseES)6T HETLD 5 eVEHHET. [ ]

eIHEHH1HBBT_H 5.20
GNwbiser (£2,0), ommid apeeirger (£3,0) 2 i uw Berau’ L GHetr FLoGHTLIT(H HT6ETS.
Sjal
UL tp 5.3660(mb%
SS" = 2¢ opmip 2c=4 ; A'4=2a=6 A
= C

2 opmitb a=3, K\
=b =ad*-c*=9-4=5 L[S cloy S NABOY
' Z\(-20) (2,0)
OB LIS X -2AFF, a>b. o

aowitd (0, 0) ommitd @eMwip (£2,0) . \

2 2 uLtp 5.36
e1601Ga helTauL’ 1 &&etr FLoesTLIT(H % + 2o

5 ' [ |

IHBHHIHBT._H 5.21
DLOWLIGOBHTVSHE %, GAwmisefley spasrmy(2,3) ommid @k Quebaiamr X=7T 2 LW
beiTauL’ 1 g6t FLoasTLT(h HT6s15. GLogILD OYbL L& &, GHMI S BT HIEECTS: HTCETS.

Sjay

Fn_LDL] QUIGHGTEIGET QUEDTUIGHDLILIG % =e ey SP’ =e’PM*
Qzaey, (x=2) +(y-3)' = %(x—7)2
= 3x* +4y° —2x—24y+3 = 0, Qasi96Teu(BLOTMI 6TULHSHETLD
1Y 1 100
= 3(x——j +4(y-3) 23(—j+4x9— =—
3 9 3

(x_;jz (r-3)

100 + 100 =1 @g S’ L anqaib AGLD.
9 12

61601C6u G)pL 1 FFletT harip=2a = 2, /% = ? LOMMILD

/100 10
dndHatt Rarip= 20 = 2, [— = —— .
GDDFFT b TRENG .
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eIHHBH1HBBI_(h 5.22
4x* +36y> +40x—288y+532=06168ID Falbl] cuedanallett GNUAKISET, (LPEGIHET LOHMILD
215657 OVBL L&, GDMI F BTAISECTS HTCITSE.

;gﬂmx LoMmILD Y oSSBT ALppauFdsionds 4x” +36y° +40x—288y+532=0,
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4(x+5) +36(y—4) =144.
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(45, (-4) _

36 4
g eouwid (-5,4), wHmib GBI FE X-2AFH5G Qeewnuinest HeTaul L 1b. @F6T AT
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OB L& &lett emid 12 ommitd GmmeHlest herid 4. wpewesiager (1,4) opmin (—11,4).
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LommItd C = +4/2 .
staflsd @oflubisdr (—5 —42,4) 1oppid (-5 +442,4) .
OVpL" L F&letT (hemid = 2a =12 460GSHET LOHMILD
GDHDEFSGST harid = 2b =4 v GSeT. m
@ eI(hHBHIHBBM_(h 5.23 @&

4x* +* +24x -2y +21=0 er16tm BTQUL L SHGT GOLOWILD, (ALPEGTHET LOHMILD GHeMNLIHISCT
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&jay Ny
y
o piiyE®aer auflFliu(hss) 611ps HeTeul’ L GHesT FLoGoTLIT(H 3 b/
4x> +24x+y* -2y+21 =0 [\

> X'
sz, 4(x* +6x+9-9)+(y? ~2y+1-1)+21 = 0, U
B o[ x

2 2 S v

4(x+3) =36+(y—1y-1+21 = 0,
y
4(x+3) +(y—1) =16, Lt 5.37
3" (y-1)
(+3) -
4 16
ewowitb (=3,1) a=4,b=2, oHnmid OBLLES Y -5 5 G Danesor
¢’ =16-4=12
c=423.
s1a01Gey @eMLIbISET (—3,2J§ + 1) mm@m(—3, 23+ 1) .
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2
OFalause Herid = — =2 AGSH6T. (ULLD 5.37) -
a
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wpaaursar (0,14) ommid GeNwikiser (0,£6) 2 6rer ASTauaanuidEesr cTLDGiS,TLIIT@ HITGVT .

Sjay A
@awbisefasr GLysTef eoowid C (0,0) (uLtb 5.38) ‘ 0.6)

SDIGHBFF Y -AF S

, 0.4)
AA" = 2a=2a=8, ) cl 0o .
SS' =2¢c=12,c=6
(0-4)
b’ = > —a* =36-16=20. s |00
2 2
L . y.ox '

6168166 CHaULITET AEITUMGTUISEGT FLOGTLIT(H 6 20 " 1. LD 5.38 -

IHHHIHBT_({H) 5.25

9x* —16y* =144 e1651m) ASITUDEMLIGEGT (LPEOEITHET, GMNBIGET HTCETS.
Siay ) ) . o oo
9x° 16y~ = 144 er6t1m) FLo6STLIML ML S 16w eiled LoTHM

2 2
Y Y | aqewsBeor din.

16
GUIGEFF X -2Ad %, pavenser (—4,0) whpid (4,0);
DI ¢ = a® +b* =16+9=25, ¢ =5.
erer1Gau @adlwrbiser (—5,0) tommihb (5,0). n
IHHHIHBT_(H) 5.26

11x*> —25y> —44x+50y —256 = 0 6165TD) ASITOUDGTIISEGHT GDLOWILD, GeNLIBIGET LODMILD
dLOULIG COFHT®VEHSHR| FHTCETH.

&ja)
FLOGSTLITL 1965 2 il seweT auflansriL(hdd) idlraieeruiddet Hi' 1 auqaonss omHn
11(x* —4x)—25(y* -2y)—256 =0
11(x—2)" =25(y—1)" = 256-44+25

11(x—2)" =25(y~1)" =275

(-2 (=1

25 11
eowitd (2,1), a’ =25,b"=11
¢ =a +b’
=25+11=36
G IEHIR c =16

e=S = g LopmiL @efwriser (8,1) odmid (—4,1) (uLtb 5.39).
a
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M
c2 1) %QL "
L ox

@)
y

uL1n 5.39 -

sIhHH1HBBT_(H 5.27
amTGeuullest auted B FSET EHmIimens, (L_tb 5.51) 36.18 aflssutlevet] e Horapd 9.12

685061161 HGVGHET HFGUUPLD CIHTEHSTL BETGUL L_LD. b BGTGUL" 1 GE)68T GOLOUIGOHTECVSEHE HTGE5IE.
&ja)
2a=36.18, 2b=9.12, 101G &TILL (HGTETS).
36.18Y (9.12Y
_ b Na-b 2 2
2

_ J(18.09)* —(4.56)* _
- (8.09) -

0.97.

(1] |
o @L(I@ derbasef @ (GAwuaised LisG QL GuuieTer sTrsdHlesr FansFf)) eresig
1,49,597,870 &5, LyBlulest & Hmiiimengudest eng6lpL L& &.

Luama 5.2
1. 196876u(BLD R@ICTSTHINEGLD LITOUMSTWISSGHT FLOGTLIT(H HT6Es%:
(1) @i (4,0) nHmib QuidGaiey X =—4.
(i) Y -85 5@ FLoddnmesig ommitd (2,-3) aupld6lFevaig).
(iii) apeweer (1,—2) ommitd Geuitd (4,-2).
(iv) OFaIalsevdHetT (Lpeeiiser (4,—8) ommitb (4,8) .
2. 19651aU(BLD R@ICUTGTIINSLOTES HET6UL 1 GHGHT FLOGTLIT(H BTGV -

(i) @awiiser (£3,0) ppib e :%
(ii) @aflwrbiser (0,+4) oHmiid G’ L &Hes wpavesiaar (0,+5).
(iii) O\Farausev Forid 8, € :% , aorowitd (0,0) ommid OB L F& X -5 .

(iv) OFaraiser Barid 4, @allwhisepdsdlent Guiwimest b 42, ewowid (0,0) ommibo
OBLLES Y - AFS.
3. 196810U(BLD RAICGUTETIIHGLOTES AHELITIMGTILISSEGHT FLOGTLIT(H HTCETS:

(i) @awiiser (£2,0), e _3 .

(ii) eowid (2,1), spp @fwitd (8,1) opmitd @FNHOHTSS Quid@Gauemr X =4 .
(iii) (5, -2) eufldQFcvaugy LoHDILD GHDFFeH BaLD 8 SHVGSHGT, ObL LG X A5
4. 9esTeu(maucTOUNDINSTET Lpanest, Gewid, Quid@Gauamuier FLociLT(h oPpmid O\ FaIaIHe
[BETLD HT6ET .
(i) y* =16x (i) x? =24y (i) y* =—8x
(V) x* —=2x+8y+17=0 (v) y*—4y—-8x+12=0
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5. 1965TQUBLD  FLOGSTLIT(HEGTIGHT Fn LDLIGUGHETENGHT QUMEWIS HGSTL Bbg HAIMBIGT eLOWILD,
@@ﬁhmﬁ/c%# (LPGOGTHGT LODMILD @IS GRUTHGCT BTGV -
2 2 2 2 2 2 2

Y X Y Y Ny X
Sl A ) AR A ———=1 iv) -2 o
()25 9 ()3 10 (i1 144 ()16 9
2 2
6. x—z—% =1 e1681m) AFTUDTILISS)T OFaIaIH6 BATLD —— TG K MIe%.
a a

7. subugaumenuigEes Ligierer erer P-@)ed(bbg 21561 @Galudgrimiseies allgduinggdesr
oL" (b Lo 1Ly @GmISHF 6T hTSSNGHF FLOLD 6168 HlMIGY 5.
8. 9esTaU(BLD FLOGTLIT(HEGIGH &n DL IGTNGHT GUMBUIG 6L MhEI HUHMIGT LOWILD,
GNLIBISET, (LPEGTHET LODMILD QU1dGEUDTH®CT FHTCHTS :
_3 2 _4 2 1 2 _2 2 3 2 _4 2
I R ) Y (o)
225 289 100 64 225 64

(y 2) (x+1)° 2 s
(iv) T =1 (v) 18x* +12y° —144x+48y+120=0

(vi) 9x* —y* =36x—-6y+18=0

5.4 sainL] Gai”_ (1) @psmidkeT (Conic Sections)

AUDGTAITE®ET SiLonesss (Nflay 5.3-@ev alaufldsd LPaENBHGHLGHT auigaiitich LHEMUNGVTET
Fatbl] Qo' (p pshiseaerts upy @hi@ STETCUTLD. QR @I ®LE FnldedU P(H FHETSHBTCV
Qe WioGung) e’ tb, HeTau'L (b, uUFaI®ETWID, ASuTaueruid GUITETD GUIQAIKIEGTL
OuUmETLD. 6TTGa b @G UBISET Fa LDINGST OQUL' (B (LPF QUIQAUBIHET GGV F(hSBLOTE Fa LDL]

@ QUGTAIGMITHGT 6T65T5@GMIHSILI(HEGTmET. @
5.4.1 gait ] Gan”_ &) pshisalsst alg afuid alardhsid’
(Geometric description of conic section)

T LDLNGHT 24F & 5 OFhi@SHTes (1 STLD (HeLd C ) @71 anL_d Fa 101968 631 LiGSlewws oL (H1Lb
Oeu” WioGung aut’ 1 ib (L tb 5.40) Hevr_sEestng). Hemib E , 2556@ OFhi@ds15 BeLeuroeh FNHmI
FTlihg Hlevevuiled @TL" e & g 1019657 G (b LUGHlawws Lor” (Kb Gaur” (ProGugy) heireur’ 1 1b (L b
5.40) S FHeingl. QUL LS Fa DG P(H Fa DT LGSSENG QOIS (h HETLD
Oeur” (P1pGBung) ugeuearwitd (UL td 5.41) Hevr FHeSTDG). @I ML & Fo IDINGT 245 F &G B)owessnuins
QR STLD @' dL & Fa 10196857 @(h LGFHBDeTud Cou’ HLoCung bugaiemeruid (uLib 5.42)
Sl FSeTmS).

I
4 &ﬁug@l@mwm
i\

= h

uLLb 5.40 uLip 5.41 uLLb 5.42
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5.4.2 FmpbdH allg abiker (Degenerate Forms)

Fn LDL| QUMETESTGT Flenbs auqeuhiser, (LLLb 5.43) QL L& Fa b e’ (HLb Henddler
G&Tewsitd LoHmILD A% (LPd6sT AULHFOFREMST cT6tTLIdSL QUTMISSH, LeiTer, sp(h ChidGHT(h, s
Qe CrisGs1(h, Geul (B Casr(hser evevg GUNmIGHEILOTE B)(HEHGHLD. HVF FHETLD
2 (BT AFHS@G Qwewniins @ BESGLOCUTS HoFe) RB 2 (H®OTWTS Q(BIHGHLD. Fn DL
auamenaller Gaul’ (WEletim Femd @I el g g (D196 LPe6T ULAMITERLD AFFHE@ CFhiGSHTHALD
BBSGLOCLITS (b L6TTer] 606V LeiTerflau ' L 1D Hlent @GLb.

Olour” (WEGSTD SGTLD Fo LD 2 (HeUTSHSE GuLbluiTass CFevaIDBLITS §3(h ChTHCHT(H AH6LVH! (h
Gag QawmessiGsa1(h Hevr SEHeing). B LTaIeTGEHT (h Hdbhd aqaILDd Fa LD CLiTgF
Foastumi’igey A=B=C=0 e1andGung HevL sSetimg). wonmid Oeu’ (Hledim b uds
aflunsayd @ e d Fa1bifest 1peest aufluinsald CFeoadCuUTg ASTalamenuiddlet &b
Sewgbs augaild Hei sEeTnG).

PbLeiTar GG QQJL@LD@J:/T Bser

-/ X

ULt 5.43
@GPy
b’ b
Berau L e (0<e<1) utmibsaiamr e=,1-—, e—>0 eafled ——>1ugTaug b—a
a a

26DV OVBL L F&, GDDES BETHIGGT FLOLD. ABToUL] BT L LD §p(h QUL L LOTSH LOTHISGTDS. € —> 1

676vTl6D b — 0 ommid peiTeu’ L 1p sk CHTL (DSHIGHTL TS LOTMILD. BTG HTAIL L LD HL DL WITS
a

B(BSHGLD.
@GPy

a
eTadfle b-ed1 Loy a-goft  GQuipidseuer sFFVW oy Lompid AT S

/ b’ b
2Adlureimenudms (€>1) uipigseimy e=,[1+—, e > 1 erafley ——>0 SipTaug e —1
a

Fo [JLPGDGOTUITH LOTMILD. € —> O 6T6vTleD @ 2011 Ommidg b s iGLfus Lo iy Lommitd AFiTaieenuLd
S GLWITH LOTMILD.
5.4.3 gaiol] onaradedt GuINgGIF Fwdn® Ax’ + Bxy+Cy’ + Dx+ Ey+ F = 0-a0mbg
FalDL|QIHATATI allp MBIHHAT DISHL_UITATID HT6IID
(Identifying the conics from the general equation of the conic Ax* + Bxy + Cy* + Dx + Ey+ F =0)
@)IGEsTLTLDLILG. FLOGTLITL 1QGST GUETLIL LD L9GSTUBLD BB IH@HE:E 6TML QUL L LD, LITEUGGTILILD,

beraul’ L 1o, SSugereeruib, ph LeTerf, Qeupmissessiid, spb CrisCHT(h Aevevd s @)L L
GridGHm_1s @) (HEHGLD.

(1) A=C=1,B=0,D=-2h, E=-2k, F=h"+k’ —r’ 676816 OunggsLocsTLT(h

(x—h)’ +(y—k)’ =1 crendflenr s@Lb. %I (1 QUL L LD S4GLD.
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(2) B=0 whmnd A 2w6ebevg C=0 erefled, Qungydaiossiun(h mib Liqds TgCGseID (1
LITQUGHATUILD 4SHLD.

(3) A=C wppup A wppip C @ues(io C1 @GBlwns @uwinlesr CurgidF FLoeLn(h
BHeTTaIL’ I GeF H(BLD.

(4) A=C whpid A wnnpid C @essi(hib speitmiso\snein eTEF@&Gmlwins @) mdb@GLOTesT6)
OTgIF FLOGTUT(H ASIITOUGTUISMSHS SH(BLD.

(5) A=C wppnb B=D=E=F =0, etesflev Qurgyd Fioettunh x> +y° =0 eretim yerafms
LOTMILD.

(6) A=C=F omip B=D=E =0, erafle Qungd Fiosstun(® x* + y*> +1=0 erettm GQeudmids
SETBDBS SBLD.

(7) A=0 <6bevg C=0 oppid opm CFUpSHHT LFFID 6Tesiled O FLocsTum(h <4
21 & FMIGHT FLOGHTLITL GG FH(BLD.

(8) A=—-C Lodmib LoHm SIDeTSE 2 MILILBGBLD LFFwLD cTesiled Gngd FLoaun(h x* — y* =0
61687 @71 e CBTHGSHTL LG H(BLD.

sIhEHH1HBBI_H) 5.28
196576U(BLD FLOGTLIT(HEGTIGO (b Fo_LDL] QIGHETENGHT QUEEUI: H6VITL_1)%:
(1) 16y> =—4x* +64 Q) X*+y' =—4x—y+4
X —=2y=x+ X — —l6x+ —29=
3) x -2y 3 4) 4x*-9)>—16x+18y—-29=0
o
® eNGurIT GTG8T FLoGTLIT(H SLHUUTER | Falby eU6TaIl6T aUens ®
1 16y* = —4x” + 64 3 6T out" 1 ib
2 Xty =—Ax—y+4 1 QUL L1
3 X —2y=x+3 2 LITQUGHGITILILD
4 4x2 —9y2 —16X+18y—29 =0 4 o"’-lé)LlU@JG?DGﬂlLIL'D
LuamaA 5.3
196816U(HLD FLOGTLIT(HEGTIGO (bl HQUMMIGHT Fo_LDL] QUGHGTEY GUGHHEDILI FHGITL 151.
1. 2x* —y* =7 2.3x°+3y° —4x+3y+10=0 3.3x° +2y* =14

4. x*+y +x—y=0 5. 11x" —25y" —44x+50y-256=0 6.y> +4x+3y+4=0

5.5 gaibL] ailg 21631 FHIsNRIUING) allgaid (Parametric form of Conics)
5.5.1 pIsmsnnIN@GF FiosdtLIT(h®Her (Parametric equations)

f(¢) ommito g(t) er6driiee 't" 67 FriL a6l eTavfled x = f(¢) ommud y = g(t) 61657m FLOGHTLIT(HSHET
Byevsr(hLo CF bl HETHEHGH 63 (1h UMGTAIMTEILI 2 (heUTHSLD. OLITgauTs 't §p(h H631de LoTITGLD,
ki @) (1 SIS, GTGILILI(HLD, LODMILD (1 AUDATAIMTWL Qbg (Lpamuiled GBINI(Haues
SIDTLIGF FLOGTLIT(HEET 6768 APILILIBHEDS). 't 65T 61 (LpSENILT QUITIBET HTVSMSBS GDILILIG).
Qs ledssHled x = f(¢) opmid y = g(t) 61651 FLoGTLT(HEGT (15 GO L Gryid 't' -@)eb sp(p
OLT(meHeT (Flanevanitid; GHmISHeTMEDT.

217 B\ uflLomess LG ®Dagafwed - 11

‘ ‘ 12th_Maths_TM_Voll_CH 5_Analytical Geometry.indd 217 @ 07-12-2021 14:08:17‘ ‘



B [ [ [ ® . EEES

F(BSHLOTH, X LoHMID Y OIS §(h eLPGTDTAIG] LOTN) eLPGULD GTULOSHIAUSEI HIDGTTLICIEHF
FLOGTLIT(R ST ILI(HLD. )b eLPGSTDITIG] LOTH) HIGHETLIVS GTGLILIHLD. (b HIMGRTLIVS, 6TLIGLITHILD
't" <245 Q555 Caretsg uiFlevenev. 't ' -l LLIGTLI(H SIS 63 QLS GTTDITYILD Caum) LOTHISEETULILD
LILIGSTLI(HSBGUITLD.

(i) x*+y* =a® erebip quL' LG SIDERILIVG, GUIQ@ILD
(Parametric form of the circle x*+ y* =a*)
P(x,y) e1etiug x” +y° = a’ e161m Ul L ST LEgI6TTen sTGSHeILD (1 LeTaN 6T6t1.

OP -1 @wessid gl 15| X-A5 51681 0 61651) CHTERIFHM®S 2 (HUTHGHLD GT6HT.

X -5 & &G OFhiGSH15 PM auenis. Yy
wp&Carassid OPM -@ed(bhgi P(x,y)
x=0M =acos0 a
0
y=MP =asin6 = 0 M X
Baeieh a1 gt LBgciTar TGsemiLD sp(p LieiTer] (acosO,asinb)
Guogutp x=acosB,y=asin@, 0<0 <27 e6diuey x° + Yy’ = a’ 6T65m
QUL L GEHGHT HIDETUIVGF FLOGTLIT(HHGT A4GLD. /
uLip 5.44
LoMIFHEm6eVITE, X =acosB, y=asinf, 0<60<2r,
6763116V, X cos@,zzsinQ.
WSS ILDEES 'L, a a
2 2
‘ Xy 2 )
® ?+?:cos O+sin"0=1. ®

a1aiGay x> +y° = a* eradim FLoatin(p eotowid (0,0) LoHMILD ATLD A AHGEET GLHTGITL

QLLS®SS @D -«
@pin S
(1) x=acost,y=asint, O0<t<271 GIGhIN SHIDIVGHF  FLOGTLIT(HHGBHLD ' .

X’ +y =a’ e el Lsmads GPlsEene. Qi@ t #9517 THliSamFulsd R

5 Aseid. b 343
(2) x=asint,y=acost,0<¢t<2r 161D BIDELIGVGHEF — FLOGTLIT(HHGBLD A . v
X’ +y =a ereim alLdmas GhlsHeamer. Qi@ t S9s17 SHaovFuld _ '
<D FAESLD. LD 5.46

(i) ugeuewarwid y* = dax -6ir HeLIVS, augauLb (Parametric form of the parabola y* = 4ax )

P(x,,y,) Ugoue»emugElet LOGIGTENT LGTTeN] 616075

y, = dax,
(YD) = (2a)(2x)
;—; = %:t (—oo <t < 00) 6T6HTS.
y, = 2at, 2x, =yt
2%, = 2at(t)
X = at’
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aTaiGas Y’ =4dax FIMENIVG @IQaIDX=at’,y=2at, —0 <t <0 LODG®WITES X=at’
LopmiLd y = 2at,—0 < t < o eTasiled QaudmledBig 't -0 Bs%, ¥ = 4ax 616D FLOGTLIT(H lewL SHSLD.

2 2 2 2
(iii) Beireu’L_1b :—2 + :—2 =1 -1 ZIMeuTIVG, aulgauLb (Parametric form of the Ellipse :—2 + y_z =1)

Beireur’ L gHest g6 61 GoeniLd sp(1h LeiTar] P 616575, P-651Y-21d : S1jiD MP Hie0essiaul L gangds
Q -8 FhHGHetTmG) 6T65T 5. yA

ZACQ = a e1his. % S,
.. CM = acosa, MQ=asina . o ,x
LoHmILD O(acosa,asina) A'%ﬁp‘
SDHCUMTH P 61 X -244F SHILD acosa .
2

2
y-2d% Gigp Y, eresfled P(acosa,y'), x—2+y—2 = 1 er6tTm y
a b uLtp 5.47
beTeuL’ L &&)6tT LOFIGTETS). .
6161086 cos20z+)l;2 =1
= y' =Dbsina .

2G50 P -651 21505 1emevs6iT (acosa,bsina) .

Bbs HiwewnicvG o P 68T enLoiidsEa| Catesuitd ereutiLi(hb. Qi@ o e1aigy CQ e16tim Cam(h
X -24F %1651 gML(HSGILD Camessnd Lommid CP erhu(hagiLd Camessiid 24606V 6TedTLI%I GDINN_FSH55S].

616018 helTauL I &&)6hT Famemuev@d FLoaTLn(hser X =acosO ommip ¥y =bsin0, ki@ 6

(1 Himawtiev@ 0<0 <21 .
. . ox? y2 ) ) _ e yz
(iv) AfluyeuemariLd PR 1-@ér grawennue@ augautd (Parametric form of the Hyperbola T 1)
B51GLTevCBar ASLITAIDSTUISEHIGH HIessTLIVGF FLOGTUT(HHET x = asecH, y=btan6 , @k
0 (b BV —T <O <7, Ozi% el

F(KSBLOMSE QUL L LD, LITQUGDGTIILD, BETGUL L LD, AFHTUMGTUILD HABIUNDIGET FHIeesTIe@F
FLOGTUMT(HSGT 1965TaU(HLD 2411 auenessuied HLiLL (hHeTereul.

o LDL! GUGDET SIDTLIVGF DI SIS, Fa_LDL] GUGDETGNGT
H ¥ | sweun@sar | & S ofFa LOGIGTGT (1 LT 6]
.. x=acos0 ‘0’ S16LeV/
QUL L LD 0 0<60<L2rn
y=asinf (acosB,asinf)
x=at? ‘1’ ALV
LITQUGHATUILD t —0 <t <o
y= 2at (at2,2at)
x=acos6 ‘0’ 216L6V
BeTeuL’ L LD 0 0<0<2n 2l
y=>bsinf (acosB,bsin0)
. | x=asecO -1<0<nm ‘0’ =2i6bevg/
SHSHLITUSTWILD 0 .
y=btanf except 6 =J_r5 (asecO,btan0)
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@GPy
(1) SIDEIVG GUQAILD GTGSILIG Fn iDL GIeTelledt LogieTer LeTeflsefles O&T@GlIemLd

GDISETDG. CLogyitd FIewTuIev, Lommled nHmitb orm) e1esim @ressi(h LiessE@enTu/Lb
O FUISDS). AT STTL 1eFNIGHT QIIQaILD GTGHTLIG| FalDL] QUMGTEGU 2 (HAUTHGHLD 6R(1h
yerafluilest  Fuiorimegmuid  GDISSETNSG.  HIMEUIVE  (AP®D  AISTITUNGT
HoF1IGundeansd GNISESTNS).

(2) SHIDEUIVG QG AILD GTGTLIG] 6 (HLOGSHETLOUIGL ULIHTH B)(HdHEd CHmanuichensv.

(3) gImeRLIVG @IqaID 6TeTLG LOTHSeNGT cTetsenlldamauilled GDBSSHI PETODULITAIS]
GONSGEGHTNS).

5.6 gainL] ais»aTals®udsit 6H1hHGCHIH®HAT 1oDHMID

GFmIGHIH)®HeIT (Tangents and Normals to Conics)

OB1(HCSHT(H 6T6TLIG auaeTaleamgel QT ah HaTeflufed CObm’ (W CFevayid sph ChrisGHT(H
npid CFTHCHTL I19NGF OFhigseTs CFTHY6Ter auplwns CFevaid CridGsT(®h CFmiGasT(h
eTeuILILI(HLD.

5.6.1 y’ =4ax erdIp LyaIHATUISHSHHT GHTHGCHIG wWPHID GFRIGHN H)F
swsdLn(h&er (Equation of tangent and normal to the parabola y* =4ax)
(i) O&T(HCHTL (B FLOGTLIML 19 65 HTjL LeSWIGH Qg @ILD
(Equation of tangent in cartesian form)
P(x, ) ommid Q(x,,,) 61681m Leiraileeir Liyeuaari

yA P(x,Y,)
V= 4ax -6t LG O GTETGHT 6T6HTS.
B)sev1Taen, vy’ = dax,, y,” =4ax,,
@ 1 1 2 2 A y ®
() D 2 2 _ A
LoMHMILD Y, =Y, = 4a(x,—x,) . - >
— 4 ‘\ ‘ Q'
s@ss A2 = L @y rair PQ -eir gmiiay. <O Q)
X=X Y+, S~
A Y y? = 4ax
Qaeited  (y-y,) = a (x—x,), eredrigy miretsr PQ -air UL LD 5.48
Wt

FLOGSTLITL &L & GMIGEGTNS).
0 > P 246060g) Y, —> Y, eTaioGungy miesst PQ erctrug) P -a6tr Osm(hCHmL % Lommiflesimg).
Baeined (x,,y,) -8 O1(HGH1L (HF FLoaiLiT(h
4a

y-y, = 2—(x—x1) Qi 2a 61681LI%) G\FT1(HBHTL 1965 FTUIe)y . (1)
Wi N

Yy, -y, = 2ax-2ax,
yy, —4ax, = 2ax-2ax,

W :2a(x+x1)

(i) OBT(HCHTL (B FLOGHTLIML 19 65T FHiewewnLev; auigautd (Equation of tangent in parametric form)
LgeuaerigHer Lerefl (at®,2at) -@ev Og1(HGs1L (Hg FLocsTLIM(h

y(2at) = 2a(x+at’)

yt=x+at2
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(iii) OFRGHTL (& FLoGHTLITL 19 65T HTFTL LeflwiehT auigaurd (Equation of normal in cartesian form)

(1)-@emhg O\FmGsHTL 1968 Friiey — ;—1
a
<igene O FmCHTL (h& FLocLIT(h
y_ y1 = —;—;(x—xl)

2ay=2ay, = =y x+yix
xy, +2ay = y, (x1 +2a)

|xyl +2ay = x,y, +2ay, |

(iv) OFAIGHTL (hdF FLoGTLIML 19 65T FImewNLIVG, aulgaulb (Equation of normal in parametric form)
ugeuaeTgHer yetefl (at’, 2at) -@ev CFmGETL (HF FLoaiLm(h

x2at+2ay = at’(2at)+2a(2at)

2a(xt+y) = 2a(at’ +2at)

y+xt=at’ +2at

Gxppip 5.6
QsT(hFsiuL’ L yeTeflulelmbg V' =4ax eleim UTU®MLUSENG epesTn OFhiGHT(HE6T

QUDTWIGVTLD. AIDMe) st 6TLIGLITSHILD GULoU 1UITETS).

[hleHL16NLD
QsT(HFSIUL L uTeueanuitd y* =4ax onmib (o, 3) CFTHSSIULL 166 6165,
@ OFBiIBaTL (hd FLOGTLITL 19 65T HIGHEIUIGVE QIIQ QLD @
y =—tx+2at+at’ .. (1)
O\ FiiGHTL 1965 FTUIay M eTestle) m=—t.
e1651G6u FroestLm(h (1) Y = mx—2am—am’ 6165 LOTMIEGTDS).
Qg1 (o, ) g CFebargsed B = mo—2am—am’

am’ +(2a—a)m+p =0
Bz M -B)eb ADLOBS 63 (1 eLpGSTDTLOLIG & FLOGHTLIT(. @SN eLpGSTmI M ~68T Lo I HGT @) (1B SLD.

Qzett ewenauts @b LeTefluled(Bhsl LTa®aTwLSENG epesTnl CFHKIGHT(HSET cUeTWIGVTLD,
OUou'IGWIGET FLOGTLIML IQGST HGULIL| GTGEST eLPGUBIGET GTLIBLITEID B)evewer 616 G\smessi GFmiquins
ADLOWYLD GTGTLIGHTVILD FLOGHTLIT(R (1) phewmLiLedL H(Hd:G CVET6EsIQ (BLILIGTILD, GH®MDBSLIL FLD
(1 Lo 1OWIGHT eLpeVLD B)(hI:@GLD. 6T Geu LiTaUmeTiddlest CFhiGHT(haerfleh spedrmy CLouiiTesIgms
B)(p&GLD. -
5.6.2 Beirau’ L ip Lopm)IDd DIHLITIHATUIHIZGHNT63T

CH1HGHIM WwPDID CFRIGHT (hF FLOSTLIT(EHFHT

(1Qs31a(HID [BleHLIsIKRISRNT Lilp LILIoIfsdT LIUADF 5@ oL r1{H)HS1mgl)

(Equations of tangent and normal to Ellipse and Hyperbola)

2 2
(D x_z + ;:—2 =1 er6t1m herauL’ L GHesr C&1(HGHTL 19657 FLoesTLIT(H
a

() (q.0) @b =+ =5t =1 st teSuieir augauid
a
oy nn . xcosO ysinf )
(i) '0'-@ev + o 1. BIDEIUIGVSE @IIQGILD
a
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2 2
) x_z + y—2 =1 161 hereul’ L GSesr OFmIGSHTL 19 65T FLocdTLIT(H
a
2 2
@ (x,) @b ax_by =a’ -b’ STTL 1eSNIGH GUIqaULD
X N
(i) '0'-@eb ——— .by =a’ -b FIETILIVS, GUIG QLD
cosf sin6

2 2
3) x_z - Z—z =1 1681 SASITOIMETILISEGHT O\T(HCSHTL 19 65T FLOGHTLIT(H
a

(i) (x,y) -8 % - % =1 ST Lo FNIGHT GUIQaILD
(i) '6' -@ev xsecd ytz;n@ =1 SIDEIUIGVS @IIQGILD
x2 2
(4) ? - y—2 =1 er6t1m AFigeuamenigdlest OFniGSHTL 19 65T FLOGTLIT(H

2 2

i) (x,») -Qab L by a’ +b’ STTL 10 SNLIGH GUIqQILD
X Y

(i) '6'-Qev =, by _ a’+b SIDERTLICVG QG AILD
secl tanO

5.6.3 CBj&EGxm1h Y = MX 1 C gaivr] Gai’ H(1pd aIe»ATAICD]YHov6T
OH1HGCHILT1H GBI [HILIHIM6T
(Condition for the line Yy = mX + ¢ to be a tangent to the conic sections)

(i) ugeueneruwitp y* =4ax (Parabola y* =4ax)
V' =dax 616D LTQIDGTWISEHET LEgIGTen LeTaf (X,,V,) . 6Teis. eTaiGay, y,” = 4ax, .. (1)
LTaIaeTisHetr OsT(hCHT(H y = mx+c 616is%. ..(2)
(x,, ) er6trm yeirafluieh ugeaueanusHler Os1HGsT® 5.6.1-@wbg yy, =2a(x+x,). ... (3)
(2) Lommid (3) @essi(Hib G CiriidGHTL oL GMISETDSHT6 CXH(LpdHGT NEGFFLOLOTH B)BIHSLD.

£_2_a_2ax1

1 m c

2a c
ThE N,

2
B@gened Frocsun(® (1), (E = 4a(£j GTGYT LOTMILD.
m m

= |[c=—
m

61601Ga0 OB T(HLy6iTer] (iz , 2_aj LommILD LTeIeneTiddlest OsT(HCHTL (hF FLocsiun(h v = mx + e,
m- m m

ugaiemeTwibamsl Gure heTail L sHn@Lp, AHuraimerudbdnaid y=mx+c eretm CHi(h
OBT(HBHTLTH QIBLILSDHTET HILIBSETE®EGT [6DIGIGTLD.
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2 2

2 2
= o . D) X y H X y
(ii) Seireur’ L b a_2+b_2=1 (ellipse a_2+b_2:1)
2 2
y=mx+c eretim G&1(h Herau L b %+Z}—2:1—é§@g} CsT(HCHTLTS Bh%s BHlLbFHEaerT
a’m b

c? =a’m’ +b* Qan@ueref [— ,—j Lonpitb O&1(HGsML (B FoasTun(h) v =mx+a’m’ +b” .
C

C

- =

2 2 2 2
(iii) flugaueerun X__Y__ 1 (Hyperbola X__Y__1)
a a b
2

2

y=mx+c ereim GH1(h ASLITOUMGTUILD x_z - Z—z =1-4@ OF1(HCHTL1H B h&S BLIbHEGT
a

2 2
am b

,— —J Lommitd OFT(HCHIL (e Froahtun(h y = mx +~a’m” —b’ .

C C

ct =a’m’ —b* Qen(yeef (—

@Iy

(1) y=mxtNa’m’ +b* -@e0 y=mx+Na'm’+b> ez y=mx—a’m’+b> Qeauppled

TCHILD RGTNISHTHT heiTaul’ 1 Slett QBT (HCHTL 1% @)(BdGLD, BT68T(HLD 46V6V.

(2) y=mxtNa’m’ —b* -@sv y=mx+Ja'm’ —b> Seevg y=mx—~a'm’ —b Qaupmled
TCHILD RGHTNISHTEHT A iTatameriidHlest OsT(HCHTL T%H B HSHEGLD, @Tes(hLb H6hev.
(IPpig HeiT ([HleHLIIGISHGT GsV0TLO6ND )
(1) sargdled 26rar agGsaiid @ yerafluledmhg (1) ugeuemerwid, (i) BHereu 't (b,
(iii) <Fugeueenuid H%Ewammis@ @b 0sT(HCHT(HSET @IETIIGTLD.
(2) sarddled 2 6irer gGHewd pp LeTaflufedmbgk (1) Bereul b, (i) ASugaimeTuLd
ASIUIDMISH S, BT CFhIGHT(HHET QUEDTUIGUTLD.
(3) CFhIGGFIS OFT(HCHT(HHET GlauL’ 19 H6)ETET@BLD LjeTerludedr HluioliLmeng
(i) y* =4ax et6hm LUTUGTILISENG is X =—a (BukiGee).

2 2
(i) =+ % =1 e168TD BeTaI’ L SHDS x* + 1 = a + b ( @ubiGeuL L ib).
a

2 2
(ii1) . _Jb/_2 =1 616810 SFugauameTiisENG x* + ' =a’ —b> (Quiki@ el LLb) 4@ LD.

sIhSHH1HBBT_(H 5.29

X’ +6x+4y+5=0 eretim ugeuaTwisHn@ (1,-3) eteim yeraflufed QH1(HGCHT(H LoHmILD
OFBIGHTL (hF FLOGTLIT(HH®ETS HTCESTS.

Sjay
LTeUaneTILgHeT FLoGTum(h x* +6x+4y+5=0.
X +6x+9-9+4y+5=0
(X+3)° = —4(y-1) .. (1)
X = x+3,Y=y-1 cresfled

FLoastut(h (1) S L angaigbeans L Eng.
X? = -4y
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OBTHCHTL 1968 FLochtum( XX, = —2(Y +Y))

(1,-3) -@sb X, = 1+3=4Y,=-3-1=—4
1,-3) -Beb OF1(HCHTL 19657 FLOGSTLIT(H
(X+3)4 = —2(y—1-4)
2X+6 = —y+5 .
2x+y+1= 0.
(1,-3) -Beb OF1(HCaTL 196 ey —2, e1651Gau OFHhIGSHTL 19657 FMiIay %

(1,-3) -Beb OFimIGsHTL 19681 FLOGTLIT(H
1

+3 = —(x-1
y > =D
2y+6 = x-1
x-2y-7=0. [ |

sihEBH1HBBM_H 5.30
x* +4y* =32 er6ttm Beraul L SENG 0 :% 61aIDCLINTE OBT(HCHT(H Lommitd CFhGHTL (HF

FLOGSTLIT (DSBS BTGV 5.

&joy
beiTeuL’ L &&est FLoesTLIT(h x*+4y* =32
2 2
x__|_y_ :1
32 8
a’ =32 b*=8
a= 42, b=22
0= % -@ev OFT(HCHTL (hd Froestm(h
xcos™  ysin®
4,70
a2 22
£+X: 1
8 4
x+2y-8=0.
OFbiIBasTL 19651 FLOGTLIT(H 4—\/5)6—@ =32-8
cos™ sin”
4 4
8x—4y = 24
2x-y—-6 =0.
LOTDYI (P -
0 = Z 6760‘;)6‘.0

(acos0, bsinf) = (4\/§cos%, Zﬁsin%)

=(4,2)
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5. Os1(hHCs1L (W FLoestun(h 0 = % -@6b 6168TLIGILD Lj6TTer] (4,2) -@)6b 6TedTLIGILD 6p6tTCD.

61657Gau O\FT(HC&HTL (hF FLoGhTLIT(H % + % =1
x+2y-8 =0
OBT(HC&HTL (WF FTUIa)y —%
OFtiGHTL (hF Fuiey 2
OFhmIGHTL 19657 FLOGTLIT(H y—2 =2(x-4)
y—=2x+6 =0. m
uuaps 5.4

1. (5,2) eretim  yarafudel@mpg 2x° +7y° =14 eratim  Bereul L SENG  euenmwL(HLD

O51(HCHT(H H6HH ST FLOGTLIT(HH®GT S HIT6ETS.

2 2
2. f—6—g—4 =1 e1681m SFLgauarusEn@, 10x -3y +9 = 0 e1681m GBiiSGH1L 191G Q)ewessnLime

Os1(HCHTL (WG FLOGTLIT(HHMGTT; HTCHSH.

3. x—y+4=0 e1681m Cri5CHT(H x* +3y° =12 e16ttm BeTeur’ L5565 QH1(HCHT(H 6768 1hmIcys.
Groavitb OFm(H1d LeiTelenuld Hressrs.

® 4. y* =16x eretim  UFUDTILSENG,2x+2y+3=0 erettn GHTLI9NGF CFhGsHT6T ®

Os1(HCHTL (WG FLOGTLIT(H HTCEST .

5. y* =8x e16hTD LUTU®MLGENSG t =2 -Beb OFT(HCHTL (HF FLoTLIT(H HTETTS.
(&0l : HI®ewTING alqaIS®SLT LILIGTLI(HSS5I5)

6. 12x* —9y* =108 16t AliTauamandHn@, 0 = % -@)6b O\&1(HGHT(H LoMmmiLD C\FGHTL (HgF
FLOGTUIT(HBETS HT6881%5. (GMIIL] © HIETULICVE QUG QISMSBLI LILIGTLI(HSSI%H)

7.y =dax eretim ugeumeTwdHNG ‘t’ whmpnbd ‘t,’ AHwu  yarefsefled) SeLou/id
OBT(HCHT(HHET [az‘lz‘2 , 01(1‘1 +1, )] 61681 LeTamnudle &Fhd)dHTmenT 6168 [6lmicy .

8. y'=dax et ugaieTwdHNG ‘t’ eretip  yerauied euegwiiuBio CQEFhGHT(,

LgeIaTLGemd LEcEST(HLD ‘1, * 6168Tm Lj6iTarfluiled Fibkld@&H0oeufleb, t, = —(tl + t%j 6160 [6lMIc)%.

1

5.7 D1IPIL_ UTIPATeD FlDL] 16D ]FHovT 63T
LidTLIN(H®Heim (Real life Applications of Conics)

5.7.1 uysusmaruwip (Parabola)

LITUSTWISGEGT LpSEILT LWIGTLIT(HHET a1 2606V uThesTed Senevseriles 6150 Tl iLITesT

QAvevg  agniow 2 TeT SEwSTE  QhSEIDG.  T(HSHIGHTL LTS QUITEGOTIhI%HGTGHT
ApSHLILY NengHlett Gnis@ e (. sLT afleard@ Qaunmled Lgaieamenus 1H6TTaiILTGTSET
LweTU(HSSUIL(H SIS
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LITeIenanTiL 6THOTmafliILImTesT 6165TLIG OauaiTan] (LpeUITLD LLFLILIL L LITOIGHSTUILD H65T HF@FLI LIHMIF
FDMIQISTCO 2_(HAUTGLD QIS SETLILITUILITELD. @aunmled LIcL BT Gailidded QB sIi(hEesTnesT.
Qaaned GalwudsHelmhba ypiLGLD efl ugemenugdHed UlB UTM®TUSHT AT FSS
Qamewonwins 1975U0GSermg. (Uid 5.60) 2G5 Fiouib FHiewessidGsTer Fessresst M9 LoHMILD
lewarwiml’ (B HlsLpFFseriled LweTURSSLILMBLD eOLOLBEE ST CuTeTDaunBled @ 6iTGer aUIHLD
2UFF GG B)esnLITesT aUTOGTE) AHMEUHET AH6DVE/ 660 AHMeLEET 1NTHLOSSILL (B Gallwidhled
spetrmy CFpHledings  (ULLb 5.59). @CHCUTed (b FLLSHD LTQIMGTUIS FCETCOITIQUILD <SG
GNwSEeO FeLowMLTSETApLd GUIT(hSSLILL L Teb (LLLD 5.1) 2 6TGeT aU(HLD 15 & 5@ B)eevonLimes
G afldsnonser iSHucdsasiiu’ (b GallwudHled FdLlLsNSHs ComaTer Oaliudbams
2 MU O\ FuIEGSTNS).

LITQIGHGTIL GUMGTR|SHET 2AHeT LOSFEBSG S (KL HewevSSGTLOGH@GLD LONMILD HSHGHT
QILPGEGLD SNBSS 2Acunmled Hev bbwimaled, 24bET Lomblevddled CHngref] pHulesr Lig6Ter
LITeVLD, 197T6bT6IY BTL 196D LImfleiv p&fleh 2 6item mileh CHTLTLD A4GLD.

uLtp 5.49 uLtb 5.50
5.7.2 peiran” L ip (Ellipse)
Gerasetrsiv O\sL1em et o mmiLiLig il &HLbLSEG) 2 GT6T 6TeH6VTS;
® CameTas@pid GHiflwemes @b Golwionss Csmesst BeTan L rimamauieh
FDMIHGTDET. Fev UTe BL FSSTHIG@BLOTa L F DG p(1h GMNILDTHS;
Osesst  Hemeul’ L rLmeasuIGaGuw Fnmifleinest. 6T(WSHIGHTL LM%, 715
AT (HEGHSHS R (hLpD CHT6TmILD anTCeuuiledr aumed bL FoHlyip e ~ 0.97
Oaresst B BeTaul L 11 uredguiled (UL tb 5.51) FDHHILGTDSI. BLOLPEDL W
FHIwECHTT  Fhger  yllow  p@n  GwLoTsd  OlBmessTL
bereul” L LiLmenguie FDHMIEGTNS). LoHm Gareir Herfledr
FI65515BHTET HGIHLD <ieuDMlesT Car6iT ST Ghf) SDMGCRL QUTORLESHTH S

WGV . : Bemeul LI Lmsmg
beTeul’ L riLmensuIGeuGur & HmidlesTmes. ULLD 5.51

HTQIL L QUGB AUDDIGT  FlDVSSHETDIDGHGHID ALPSGHSLD
LWGSTL(RSSUILIHEGTDES. Hewevlil) UTHD OB L FHID GDDIFFHLD
2:1 erettm  EBSED  @rSGLoTm  BeTeu  augaileh
ADLGSLILL L BT CBTEHBeV6TS6T LOSALD LIGVLD QUTUIhSHTS
Qus@id  etew  pLoUILBESTDG.  SBuni-Gemug 1560 (R
(Bohr-Sommerfeld) 240 FHGHTL LML 19 6D 6TeVSL (768 GoT ,_’,/,_ n5.52
FODIOUT®S  QILLID A6VeVE HeTaul' L 1ons  QBSGLd.  Fev
Grrmisefled (GO L CHmaldsns) UNFSEIhSEHLD HheTaull angeiled OFuniii(hEesrmer.
(uLip 5.52)

BID eurptd Camermdu il Fauihs CEHTTOTEGLD. AFTAUSG BTAIL L 1D HTH GDNIOFLI
unmld HHMIGISTE 2 (HKuTGLD SHessrioib. Qbg Fuie)d Carerioneig HlevkhSHCsTL (B LGHued
LGL SFILD, HIHAULILIGEUNGD HL L WIS LD Q) (HHGHLD.

heireut’ 1 gdletr (1 GMwGHe0(mhbs Cauaflun@d afl 2ehevd pefldsndmn Hera' L GbHeb
ut” (B 915ue8$ 5 LomOnT(h Galwgams (UL Lb 5.62) e Heingl. @)% herau 1 gHler (97Huedny
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uessty A&, Qg Quintwedsst u®sSr wHmib gSuediiyg &S TN H(hdSHISHE®GTL
LwiesTL(h$E) Blmiaieurip.

@ AadFflwept” (Hib Heireur’ L 61H0TmefliLmest LweTL(HSSILD Lo(hdEIaud: H(He e8dCHTALIL 7
(uLtb 5.4 topmitd 5.63) . Qg Fnubr%s SHE®ETSH F®ILILSNE OGSTHTHES OBTLOGOBIL LILD 1606V
QAL JTFa ST LWGTURHSS) 10)65T ALHT6] ADVEMOT 2 (HaUTHGHETDG. Db ACUHET
heiraul’ 1 sHlett GmISEGEaIL1ged b Galwgded Gomern)]) LonHEmTh Gallwiiyereafuied Hnibrsd
sevadled 1NHOGHHTNG. Bbs LH@DUIG) GEUILDTAISNEHTE HTGULD QULPHBLOTET HMIDEIF
SEF @ SN GH®DaITH B(HHGLD. GLogyib Sniaid FbdFams @eveuTss ommitd @mii
NELD GemauTesig) B$e6sT HMLILLDFLD.

5.7.3 siFuyasmarund (Hyperbola)

Flov auned BLFSSTHIST GHiflwemes p@h GawsHed CbresL Abugaimarwits LT
LIwIGEs&E)6TmeeT. @aIeuaE aumed L FSSTHISET, HeiT UL’ L LILTESHUING) IIHLD QUT6D L FSENTHISET
GO L @avr Oeuefluieh eupeugiGumed ebeuroed G e wpedm Lol (KLd Fflwiesilesr 2ipEHled
QI(BLD. GLogVILd (LpLbenL ILDTGY hlawevuids &L 191 GHeev (UL LD 5.53), CEmenhisdSle Gmis@G0a (b,
SLILIGLSENGT @B b Hrewred (ULLD 5.54) gsblesr Blavevis 2606Vg ASIEOLOGT [Hlaneuiid;
Goflgenald@Ld Gamymmiger (ULLb 5.5).

uLip 5.53 uLLp 5.54
sihSHH1HBBT_(H 5.31

QHAULAILTDSUND 2 6iTer a7 HeiTaul’ L auearallest o wigip 3 15 opmid sevLd 12 L. sp(h
F1S5G UTSISHGT A%6uid 3 15 opmitd @ wigid 2.7 16 6163160 @b aITaH6siLD aUaaTailesr auf GlFevev
wprguor? (UL Lo 5.6)

&ja)

FISG UTEATGHT AFID 31D GTTUST A% a®are) alflF Febev Franevullesr
LIS EHeO g 1.510 Sr1d5Hed auemenaledr 2 uigib sessddl
Gouasst (. @b 2 wigtd 2.715 246060&I G®MITS ) (BHSHT6V
FI%G QUTSILD aIaTa] allfldF OFevevrg). (UL Lb 5.62) ,

uL $E0@mhgia=6 wnpmid b=3 er6TLE %-i-;}—z:l

TGS [BGTGUL" L & FLOGTLITL DL 2A6Y15E)GTmS).
315 2500 aunseSHletr afleflioy eviowigHedmmg X =1.5 ULLD 5.55

L5-B)eb @)(5&@LD. oW SO (BbgI 1.5 S115H)6b auenaneier

o wiytb Hesst X =1.5 ere81d FLocdtumi’1q6L (TEIC B Y -Qett Sijay Hresst
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_9(135) 135
144 16

V135

4
1162

4
= 2.90
Qgeiney euamanallet eLowidSeOHHg 1.505 FTrsdled auemenallesr 2w 2.90L5, FrHS@
QUTEISEIGHT 2 wiyid 2.71L6 6165TLISTE) 21| BeTaul L aueena) aulpGuid ClFevaLD. m
IHHBHIHBT_(H) 5.32
Gifeshelmbg Loudest 2HBsUL FID LDMILD GE@DHSULF FTamiseT wpenGuw 152x10°$.5
opmid  94.5x10° S.ub. Sereu’ L1t unesuiet @b Galwudde FGflweT o drers). &Mieid@Ln
LomOmT(h GeNISENDGLOTEST FHTTLD FHTETS.

gjal 5’-&

AS = 94.5x10° .8, SA'=152x10° £.5. /0/
a+c =152x10° e
a—c =94.5x10° \S'\ S
B985 2¢ = 57.5x10° = 575%10° &5,

uLtb 5.56

LoHEODT(H GaNSHO BHs GHwade 2 6ren Hrgp SS'=575x10° E.iP.

sihEHH1HBBM_H 5.33

Qb HMHTEHFL LmevLd LTaIdaTw aigeieh 2 6Teng). FTmeuileTGLoc) 2 GTarT LITeVdSletT Hermid
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