11078CHIT

Ik Ufea< (Conic Sections)

9

s* Let the relation of knowledge to real life be very visible to your pupils
and let them understand how by knowledge the world could be
transformed”. - BERTRAND RUSSELL <%

11.1  fierT (Introduction)

s st o g6 U @ o iR o fafa= ® 9 a1
e a1 1 30 12 |, TH D 3 ekl 1 eI
T W TN (circle ), e (parabola), <TEgd (ellipse)
IR RIS (hyperbola ) | el 3R SAHERT Apollonius
5N U MU AW T aad W g okl ki Vigp uiiess a1 M
T JeR Fel S R 3 TF o g0 s |
3R Tk THAA o TR=seT O W fohan ST Gehel 1 37 ol
1 el o Ui, EEa (telescope) TR THT o fmfor, ]
SIS &1 geclee |, WEdeh Scs § agd e Apollonius

UGN BT B 1 o7 T AR M St AR § @ fF fRY (262 B.C.-190 B.C.)
TR Tk A I el 3R Tk qet o ufiessd & IRom wey fafe= yR & a%
T B 2

N

112 viF & ui=e Y S
M AT [ T R Seafer W@ @ m T 38 @ @ S 39 @i %

F) foR iy V W ¥R wd § ok T T w0 o 2 4
(AR 11.1)1

A AT B0 Y@ m @ [ ufRd: 79 YR o § R
m T Gt feAfaai #, FI07 o, 3T=R @ 79 I I8 Th ad g
e fgeicp @ 5= o1 o vigp e ®l <t g fewmett o siffyea 5@
Tk 9% ® € (MHfd 11.2)1 sl 11.1
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TTeRTa 11.2 TTeRfa 11.3
ﬁﬂ?ﬁgVaﬁm@W?ﬁﬁ(vertex)evﬁ'{ﬁﬂ'{i@lm?aﬂa?&'(axis)Wﬁﬂ
%IEﬂﬂﬂﬁ%ﬁﬁﬁqﬁﬁmﬁi@m'ﬂ@ﬂﬁm(generator)mﬁélQ‘I@"Hﬁ
¥ | WﬁﬁWW%WW(Nappes)m #

If% &9 T T 3R TH ¥ch i U= ofd © df 36 YRR I IR=s% 95, Iieh
Ufese FEdd €1 38 YhR, Vg =T 9 9% € 9 T o g vidp 3R T aa
o uREse @ e R S 2l

Iich o Fealer 2187 IR TSt qf o | o o1 R ufesd qat i feafat
& @R fafi= ¥R & v ufes T el € A oifse ufesd 9, g o
FeAleR @187 o WY P w0 Sl © (SR 11.3) 1

i o TN et 1 =S a1 d Iep o IY W B Wehel € A AU o TR TRt
qAT W FR AT A 8l Gehdl Bl

11.2.1 3w, gHagd, Waod 3 aifavaeta (Circle, ellipse, parabola and
hyperbola)ﬁﬁ?lﬁ,?'@"av‘ﬂﬁ(W%W)ﬁm%,ﬁ%ﬁﬁﬁﬁﬁw
(a) &P =90°, 9 IR=IT TH T4 BT € (M 11.4) 1

(b) & o< P < 90°, @ IR=IT Uk i B ® (MR 11.5)1

(¢) &P =o,dl UR=T TH Waerd Bl © (ST 11.6)1

EWiF = feafadt #1 g feafa & 9o v *1 A & Yold: STR-UR e )
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(d) SM0<P<o,dl ael Tep o IHI T H] Hiedl € a1 G g% Th A
B ® (SR 11.7)1

11.2.2 MUY Iiep aftesa (Degenerated conic sections) S8 T Fef o IMH W

Hred ® df fefafaa fefmt g gd €:

(a) oo <P <90, uiess  fog 7 (3Mpfa 11.8)1

(b) W& B=q,d a1, Sk 1 A wal © SN UREHE Uh WXl @l el @
(3Tepfd 11.9) 1
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T8 WIS IOy feefq 2

amepfa 11. 10 (b)

(¢) & 0<B<o,d ufess T Hfaess e orelt {@nsti s I © (3ehfd 11.10)1
e Afauee &1 ey fefy 2|
3 3T ATl STJo0% | BH 39 ¥ep Yol ohl SATH 01 oh STHR TR IR
FHd U 3T © YIS oh GHIHIU HHE & H U H|
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11.3 o= (Circle)

aftarer 1 99, 9 % 34 fagef w1 == el @ S 99 & T feer fog o wme @
W e &

feor foig 1 99 1 &g (centre) Fed © q1 9a R fFdt w foig *1 ohx @
<t &1 g9 #1 B (radius) FEd § (M 11.11)1

Y
ERC) A
P, P (x,y)
&
P,
OP,=0P,=0P, o >
aTreRfa 11.11 atrerta 11.12

IfE g 1 g g fog W il © d g6 1 THiHr Werdd el 21 {5 o, &m
1 ohg qA o o g 1 g FAfafad YR ¥ = & (SRt 11.12)1
T 1 g C(h, k) 71 B r 9@ 81 9H Wit 99 W wE f6g Px, y) ®
(MRfd 11.12)1 & GRS ¥, |CP | =50 93 NI, W U &
Ja—h? +(y =k =r
A x—h*+@y-k?=r
TE HE (hk) q B o g1 1 erefise g )
IETET0T 1 g (0,0) qe 552 STt g9 T THIHIOT 1A HifoTT)
T &l h=k=0.30: Iq B GHH 2 + 2 = 2 B
SETETUT 2 g (=3, 2) AN B 4 3hE a1ct g7 1 GHIRLOT 1 o)

T WG h=-3, k=23 r=4. 30 g9 % e G
(x+3)2+(y-2P=16%7

SEETUT 3 T 12+ y2+ 8x + 10y — 8 = 0 T kg den 5o A wifsw)

w1 T T gt
(2 +8%) + (2 + 10y) =8
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256  TIfUT@

19 e F g0 o S W,

(*+8x+16) + (»+ 10y +25) =8+ 16+25
a (x+42+(+572=49
a -CEHP+{y-D)Pr="7

I TN 1 B% (—4,-5)d Bea 7 gE 2

sarEror4 fageti (2,-2), 3R (3,4) W B W ol I I h1 THIHIO 1A HIfT
Waﬁi@x+y=2ﬂﬁ$ﬁ%l

1 WM oY TR o7 w1 ST (x — h)? + (y — k)? = P2 Bl

7e fagati (2, -2) @R (3, 4) 9 W1 81 WA &q i § R

Q-hP+(2-kP=1r (D
A GB-hr+@—kP=r . (2)
q I T g W@ x + y =2, W o 2, safeg

h+k=2 .. (3)

THIHTT (1), (2) T (3), 1 T T W, €9 UW © TR
h=0.7, k=13 3R 2=12.58
I I 1 A FHIH
(x=0.72+ (y—1.32=12.58

gyt 111

frfafed oe7 1 9§ 5 9% &0 H g9 1 FHIHR Fd HieT:
1. &% (0,2) 3R B 2 gt 2. % (-2,3) 3N oo 4 ohTE

11
3. éﬁ(g’z)aﬁxﬁmém 4. % (1,1) 3R o [, TE

5. % (—a, —b) 3R BT g2 — p? B

frefefad 9o 6 & 9 d% H Y I 1 ohg IR B 9@ Hife:

6. x+5P%+(y-312=36 7. X*+y*—4x-8y-45=0

8. X¥*+y* -8+ 10y-12=0 9. 2x2+2y*-x=0

10. fogeti (4,1) 3R (6,5) W WM oIl o 1 GHLUl &t TS g @
4x+y=16‘ﬂ1°¥$ﬁ%l

11. fagen (2,3) 3R (=1,1) ¥ M a1l g9 1 GHieh0l 6 Sy TSt ohg
x—3y—11=0 fer 2
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12. B 5 % 39 99 1 W A RIS FoRERT R x-ote R OE SR S faig

(2,3)9 S 2

13. (0,0)® Bl ST ot I o1 THISHTOT 1d hife st e W ¢ 3IR b 3fa@ve

EEIGIRS

14. 39 g9 1 GHIHT0T @ HIToQ fST@eht 5 (2,2) 8 e a5 (4,5) 9 S 2l
15. &0 fag(-2.5, 3.5) T x2+)? =257 e, T a1 g9 R oo € 2

11.4 wta@ (Parabola)

U2 T Waed ad o 349 |t fagsti &1 4 4
e 8 S U fvea Wl W@ oI ad %
wF fftm g (M@ wfer @ H & &
w@m% B,
faftad @@ W@ & Waed &1 HEar
(directrix) AR ffv=a 1%13 F &l I &l
T (focus) FEd € (SMPMA 11.13)1 (I fgray
aT § ‘Para’ &1 34 W F ‘bola’ w1 Y
“UrehAT, AT B H 7= b © 1 g3 9)

| Townit| aft fifvem fog, Ffvem o=
W@ W @ @ @ 9a o 37 fagst

e st fafvea fog iR ffyea @ @
A 0 R ¥, fifvea foig 9 o 9t
e e W eieed @ W B 81 89 T | frear
TS @M ] Raed &) srawee feafa wgd

4\

& <
AT i AT ¥ W el g HEar |

T {1 ! Teed 1 3T Hel Sl & WA

#1 e 5 foig | W™ @l e € 39

W 1 i (vertex ) Ed € (MM 11.14) 1

pd
~

aTreRfa 11.14

11.4.1 GTaeT T GATIUTR GHIHOT (Standard equation of parabola) TEE 1
TEHTERT0T T Bi1 € A gHeRT 9 ot fog W el iR gHeR! WHiHa 37e1, x-37e o
y-3181 o STfEYT eIl B Weerd o U8 =R Hud fEeRfa=mg = eehfa 11.15(a) 9 (d)

e W T Ty B
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Y
Y
N N
¢ S
' ;
] I
4 R N X!% %X
X< o e F(-a,0) O
v
\ 4
y2=4ax Y! Yl y2=—4ax
(a) (b)
Y Y
P y=a_
> 7
Y b4
F(0, a)
F (0,-a)
5 X
& S
~ y=_a v
v \
x2=4ay x2=—4ay
© TeRfa 11.15 (a) ¥ (d) (d)

379 &9 SFA 11.15 (a) B 9T T Weerd w1 FHfiehw fgat M9 (0, 0)a >0
3R a1 x = — g 1 e g

H ST o 919 F iR faan (21 fear w A /Y
a‘arFM@“fmaﬁtFMﬁﬁgomwrgqm(_a 5 M
FHIFTY MO 1 X a0 eyl Reer # R P(x.y)
% SER 7e f6g O Waed | § 31 oo & R
it FEem 21 O F W fag WEE OX F € M| O o0 X
x-314 3R THF Aaad OY i y-3187 Al 7 -
whfse fop =t 1 fean 9 g8 2¢ 81 @0 =19 o I
fETE (a, 0), a > 0 € q FFa w1 GHeR 2\

x+a=099 fF s 11,169 2 STFT11.16
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M ST Weerd W g 65 P(x, y) 39 TR € fh
PF = PB (D
&l PB @l [ R o« 81 B o R (—q,y) T 0 97 9 89 I €

PF_\/(x a)’ +y > $iPB = \/(x+a

iifF PF=PB,%H Ud &

\/(x—a)2 +y? =\/(x+a)2
AU (x — a)’ + ) = (x + a)?
A X-2ax+a*+y*=x+2ax +a*> A y*=4ax,(a>0).
9 THR WA W g fag THR
y? = 4ax 1 HIE HI (2
faetiea: 7 (2) W P(x, y) T fag 2

3 PF = \J(x—a)’ + y? = \/(x = a)* + dax
= q(x+a)2 = PB (3)

TEfey P(x,y), Waed W ferd 2|
T YHR (2) 3R (3) @ e fag e fF & oo fge oid qa fag w
T (a,0) e TR0 x = — a T FHEHO 32 = dax BT R

feraomr gt (2) W, A€ a> 0, x 1 A FAS 91 T4 8 Hehdl © TRy F0THS
Tl 79 feorfa & wae 1 gem iR =gl wqufe ® sifafved w1 9 R a% agEn W
Gehdl € 3R TR 1 378, x-37& h1 UcHE 9T 2|

T YR B ool 1 G0 Wi H Gehd 2

3MeRfd 11.15 (b) § y* = — 4dax,

sMeRfd 11.15 (¢) H &2 = 4ay,

3MeRfd 11.15 (d) ® x2 = — 4ay,
T IR TN ] e % IR WHIRTUT FEd o

| Tooault | e % A SR §, Weerd &1 A R ue e e w
feord Bt 8, 9iid qo1 foig R e @ SR fran, SR e1et o Hwial et ¢ TRl Ul
Weerdl 1 e, et A wiE off fag e gehdt @ iR e #E o W e
TRl ®, 39 q&ieh o f9Ud ¥ SR 2

ST 11.15, 9 I WRaerd oF HIforeh FHiehior o fiteror o fifera fshd g
T 7
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1. TR, WA el o Wel Jufad g1 €1 A Waed o GHIH § )2 Hh1 1%
? 1 gAfHa, x-3187 o STfEY B SR AT geietor o 12 1 U% ® o Gufha o,
y—ﬂ%@aﬁﬁ\'ﬂ%l

2. A TRl o181, x-3187 ok TR & 3R
(a) x T T[T ©HTH Bl TWeaerd <¢ 3R geral &l
(b) x T T[UTeh SEUTCHe &1 d Teed o AR Gerdl 2|

3. afx gafia ster, y-2181 & SHfRY & SR
(a) y 1 T[T ©FTcHeR B i Taed S i AR Terdl 2l
(b) y T T[0Tk SBUTCHe: 81 d Tt A9 shi AR Gerdl 2|

11.4.2 Tifyera Sitar (Latus rectum)

UfTSTET 3 e S A S aTelt S Teer™ i 318l o oo {EEs foEen e
fag Teer™ W e, I Weed i A Sl HEd (i 11.17)

TETT y? = dax B AT SHAT . AAE JTq@ FIAT (SHTT 11.18)
TRaed &1 IR o AR, AF = AC

EIG| AC=FM =2a
3d: AF =2a
SR TR WA, x-3781 & UG: Al 21 o: v
Y / N /P
C A
— e
é

0 ey >X < M O\F(a,O) >X
\ v v B\

ITTeRfa 11.17 3TTeRfa 11.18
AF = FB &R z@fdu
AB = ifyeia Sfiem &1 &eg = 4a

SATETUT 5 9K Teh Weed w1 THII0 )2 = 8x © ol Y o furien, ster, fran @
TR 3R Ifels Sita 1 @are [ i)
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o U gl § 2 o1 U8 © SEfeY Tieed Y
x—ﬂ%%qﬁﬁzwﬁﬁél

Fifh TR § UG x KT ONF AR ©
TEfAT Weerd T 3 erar 81 f&u Ty Fefenon

y2=4ax,@§1§1—ﬂaﬂﬁﬂ,a=2 < 0o (2.0) >
3q: TEE H1 AT (2,0) T R e &1 e o ’

T THIHTOT x = — 2 € (3T 11.19)1 )
Tfrers Sem &t deE da=4x2=8 v

SEETUT 6 19 (2,0) 3R F=@1 x = — 2 9l W

- T R aTreRfa 11.19

T HJifer TR (2,0) x-3781 R T 3UFAY x-3787 TF WA HT 3787 T

3Td: WA T THIRT 2 = 4ax AT y2 =—4ax h ®9 | BT AMMeT Fifeh Faar
x=—27% 3R T (2,0) B, THAT TWaerd T FHHW 2 =4ax F 9§ © &l a=2.
3d: W H AL FHHT 2 = 4(2) x = Sx B
SETETUT 7 Ush WA ol THIIOl T hifey, foreept 3id (0,0)3tR =19 (0, 2) @I
&1 e 3 (0,0) W AR A (0,2) W=, S y-37e1 T feerd ®, 37d: Wererd o1 31,
y-3181 B | STy Weaerd shl THIH0T, 32 = 4qy s ®U | €| 3d: Waeld shl THHOT &
X’ = 4(2)y, AU x? = 8y
SETETUT 8 SH WAed 1 GHIUl A HIfST S y-27e1 o uRd: GAfAG & iR fag
(2,-3) | ToRa €
Tl Fifeh Teerd y-278 o URa: TAMAT € 3R 381 3id got fog W 2, o1: sTH
THRIT x2 = day AT x* = — 4day, & &9 & el fog Waed & SN a1 9 o |
el shear @ W Weer =gl =gty ° feerd fag (2, -3) W TRl ® gHiT 78 3rEvd
& A= AT AR GO Td: WA HT FHHT x2 = — dgy ok IR €, Fiifch e
(2,-3), ¥ Tl 7, ¥4: BY W B €,

1
22 =_4q (-3), AAqa = -

3
37d: WAAT T THHT T
1
X = —4(5) y, 3q 3x2=—4y
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[Tt 11.2)
frafafed w97 1 9 6 9% Y% o Y o <3, Wae™ 1 o187, o o1 T
AR faeia Sften 1 oarg T It
1. y¥=12x 2. x*=6y 3. yP=-8
4. x*=-16y 5. y*=10x 6. x*=-09y
frafafad 999 7 9 12 9% Y% U Waad 1 THR0T J1d hifed i 5T gfqeer =i

T Hl B:
7. A9 (6,0), A x=—6 8. T (0,-3), =AMy =3
9. 3M¥(0,0), T (3,0) 10. 3 (0,0), Y (-2,0)
11. 3f¥(0,0), (2,3) & ST & IR 318, x-3787 o ST 2
12. 30 (0,0), (5,2) W a1 € SR y-3781 o Hdel HHHA 2

11.5 <ida= (Ellipse)

P,
P, '

gfitamEr 4 T Iega qd o 39 fagst & V‘&
Ty ¢ e a@ o 21 feer fagstt 9 < =1 '
I ereR B ®1 & feer fagen w1 <efgm @i
TRt wed © (A 11.20)1
| feomt] dfgm w foreh firg 1 < fem P,F,+ P,F,=P,F,+P,F,=PF,+PF,
fig @ fel F A ST A §, 7 fer
fagetl & o= =1 g0 @ e B B THFA 11.20

TR Bt e ol YerEE o we oY 6 Sefam a1 e wed €1 Hdn @
T | S aTen WErae, g T g ste (Majoraxis)m%aﬁ'{aﬁﬁﬁﬁ
PRSP

P,

]
[

[

]

(]

[

[

]
b
[

[

[
S
rd

|
5
A= VT
NS
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e SR G e W A Y@rge, Egd w1 o 38T (Minor axis) HEA B
< e1er o st faigen 1 defga o ot wed ® (SRfd 11.21)1

& <IH 3181 Y oA i, 20 W T A& i GalE B, 2b W R G ok s i
T 1 2c 4 forad €1 om: o< s1er Y ofeTE o qon sref-org orer Y o bR
(3TeRfd 11.22)1

11.5.1 a7ef-gref o787, aref-o1g a1er 3iY g & ohg @ AT & g & ater &

qae (3T 11.23) 1 [ 2 [z, 2
APl 11.23 | <Teie o 5 318 W ThH s Q b a-c
3y fag P efifSw)
firg Pt A & g =1 i b
FP+FP=FO+OP +FpP T, ¢ o <K
(i F,P=F 0 + OP) :
=c+a+a-c=2a - > E
o oY S§ W T A fag Q o Wn%a
fig Q =1 AR & el &1 =i '

FQ+FQ=4b> + ¢ +b* +¢* = 2P+
Hifer P iR Q3HI <efgm W feer €
o <rdge 1 ORE @ # W §

2.0b% + ¢ = 2a, 31 a=4b> + ¢*
a1 a*> =b*+ 2, 3?94H c=.a® = b?

11.5.2 Th Eﬁ'a%;l?l' ® fewry Rerfeoar (Special cases of an ellipse) SUF I
T 2 = @2 — b? |, A B0 0 1 A9 feor W iR

cH UA 0F g, 7% 9@@ a1 uRumR fEgd & SER

TR YR @ SEe| /N
fearfar (i) afk ¢ =0, @ I A, ST & % | F1=Fzg
WW%ﬁTf:bz,zﬂ a=b,3ﬁ'{wmw

I o ST © (SRt 11.24) 159 bR 9, Tk <siga
1 fomim fearfa € ot stg=s= 11.3 o afvfa foen mn 21 TRt 11.24
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frarfar (ii) A€ c=qa, 8 @ b=0. 3R <elgm < = a_, a
1 foo o Y@m@E FF, d% fome s 2 ¥, s 1125 F.
(3ARTd 11.25)1

11.5.3 Schaar ( Eccentricity)
afterrr 5 g T Sohsdl, SET o o o 1T 3R s ¥ i w1 gt @ s
31 SHIA F e F gN FEE wW F, a7ufg o= < 31

a

fifer A H1 g ¥ gl ¢ & THAY Seohgal o UG H AMH H1 g ¥ T e B

11.5.4 c{iéfgﬂ T Tk GHIROT (Standard equation of an ellipse) T <€gd 1
THIHT0T TeAqH Bl 7 A% g 1 o ot foig W &1 3R Ay x-2787 A1 y-3781 W
feord il U0 < Hwa feepforrd et 11.26 § <Y T &)

0,a)

> =

(0.) 0.t

5 A K L\B . X o .
~ ® ® rd ~ v X
X (a,0)\(-¢0) O  (c,0) /(a,0) X (=0,0) o (6,0

0,—b
\,( »—b) ,(0,—6’)
x2 y2
2! 10-0
(a)

x2 2
® XXy

2
TSR 11.26 b a

3Te TH 3Thfd 11.26 (a) H 9T T Gefem, et it x-21e1 W feom €, 1
HHRTOT A H |

A SffSe F @i F, T € iR s FE, @ ne fag 0 81 aF effsm 0
7o fig & SR O W F, 1 3iR oA 1-3781 9 O ¥ F, &1 IR HOHE x-3781 81 A
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O ¥ x-318 W oa W@l y-3141 €1 F, % Fiwnss Y
(—c,0)TN F, % FE0% (c, 0) WH o1 & Cl Py
(SARTd 11.27)1

A S e W/ FR AP, ) T A B
R € fom P9 SHT Al skt i w1 an 2g F.(-¢,0) O]  F,(c,0)
2 arufq

PF, + PF, = 2a (D) D
T 97 9 79 "W €, xz"yz
\/(x+c)2+y2+\/(x—c)2+y2 = 2a az+b2_1

TR 11.27

afefi Jax+e)+y = 2a- J(x—c) +

A Tl w1 o FE W, B U W B

x+oP+y =da’—4a \J(x—c)’ +y" + (x=c)+ Y

Y a9 W) e ©

Jx—co)Y +y’ =a-<x

a
T o 9 W FE W EH U Bl @

=1 e

1 T H
foredi|a: AP (x, y) THHT0T (2) 1 WL &1 ®, 0< ¢ < a. T6

2
V2 = b? 1—;
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zafay  PF, = J(x+c) +y°

2 2
(x+0)* + b* (“ ij

a

(x+c)’ +(a* - ( j (FAF b* = a* — )
2
— CcX C
_,’(a+—) =a+—x
a a
c
ESIICEAN PF,_ 4= X
C C 3
AAd: PF, +PF, = a+—x+a—-—x=2a - (3)
a a

2 2
Tafe, i fig < x—2+ly)—2=1mwm%,agquﬁawﬁﬁ B
a
Il € 3R gl P(x, y) Sl feom 21
T YRR (2) R (3) @ eud fag foran for ww <ielgm, forge g 0o g oIk

2

2
aﬁﬁa&wx-a&ﬁsaﬁ&ﬂ%,aﬂm%+%=1%|

Terarar el o T | g9 8 Tehd Ui ® o dieie W gk f6g P (x, y) b
fa
? =1- Z—z <1, aaHxZS @, \A-a< x< a
37q: el Wistix=—a 3R x=q ok o= o fror & 3R &7 Y@ned 1 waef off s
Bl gt yohR, efgm, W@eti y=— b 3R y=p o d9 H 3 et i el wHdr ge
feera 21 5

T YR, B9 SARfd 11.26 (b) |, VM U el o GHH0T —+——1 ETl
ST H W B
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T < TR i e & AeR WHRTOT hed €

A % A T §, A w1 %, ga fig W ik A e
T @ 3ter Frdemienl R feora ©1 Fel W@ el w1 stemeH, et o wig o fag
B TR € IR % W A arelt @, 6 e 9 o o1el B Hhd ©, 39 T hi
faw oeg @ 9 2

MR 11.26 ¥ U< g oh AMeh FHIHI0T o FRIe01 ° g faefea fmd
o B €

1. Srefea g fdenied o @rder gafia € @i afg defgw W ww fog () @
fag (—x, y), (x, ) 3 (- x, —y) oFt ga W feem 2

2. <relfega sht Aot wee i erer W feord gt €1 el aver ohl mitG Y@ W e
W oot e foran ST Gehal 21 S foh A x2 1 8¢ wer € df <ol o1y x-3787 o
Iy & SR afg 2 o1 e agr € a1 <6 3ter y-e1e o SRy Bl 2

11.5.5 Tifyera Sitar (Latus rectum)

aftarer 6 g wt T § S aeft SR < e R daaa erae e e fig
el W &, H1 defga w1 Afecia Sitan ®Ed © (3Tefd 11.28)1

2 2
e =1 R i S # ward Jw
A AF, & G [ €79 A R (c, £), U (ae, ) B
2 2
Fifr A, deaa %+Z—2=1,mﬁ%r%| o 7 W B 8

(ae)2 &

4 =]
a’ b*
=P=bp(1-¢
g
2 & at -b? b*
e=—m=—"—=l-—
a a a
b* b*
BRI F:E,a:rfm“ql:;

Fifer el y-31e1 o WYl HHHG el @, 3TTERf 11.28
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(fr:5z 72 <M1 stefl % wider WA €) THRTT AF, =F,B. od: Tfoeta Sfan &1 wars

2b%
= 2
a

2 2
SaTETuT 9 S ;—5+%:1aaﬁnﬁaﬁxsﬂﬁaaﬁ€sw,aéqaagaaﬁ

AaTgal, Scohgal SN et Sften Y oard T i)
2 2
ma&*ﬁ%%wa,%éﬁﬁ@@%,ﬁ%@ﬁﬁ&&{xﬂ%%ﬁ%ﬂ%l@m

2 2
TR HT %+z—2=1,@waﬂﬁm

a=53h=73

iy € c=+d>—b*=25-9=4
a: T % FRwE (- 4,0) R (4,0) 2, Tl o e (- 5, 0) 3R
(5,0) %1 e 315 Y TS 2a = 10 THTSAT, T 314 T TS 2b = 6 THTEAN 3 Ichaal

4 2
3 R Afreta ——=—

SETETOT 10 EHTT 9x° + dy2= 363 A SR ¥ o e, 6 ok oy e
S, SR Sehgdl T ST

7ol f5u U <ifga it THRT T YR S o 9 H foed ™

*r LY

2 2
aaﬁ“aw%wa,%éﬁﬁ@a@,wﬁiﬁﬁﬁa&{,yﬂaaﬁm%ﬁq%

2 2
w‘lwaﬁwuﬁw%+§=1,@me%ﬁwﬁm%b=2ﬁr{a=3
R c=AJd®-bp2 = 9-4=15

5
3

: c 5
T e=—=
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1 Al o fdeie (0, J5) T (0,—4/5), T ¥ o e (0,3)F (0,-3)F |

ﬁﬁaaaﬁaﬁéza=6wﬁa§aaﬁaﬁé4wﬁaﬁiaﬁsmﬁmg
2l

TETETOT 11 39 <rHga 1 TR Fd Sifee, et wifvei o fadene (5, 0) den
et & e (& 13, 0) 2

2 2
T i EEaT 1 I x-ate T Feer € o7 SHT AR %+Z—2=1€53ﬁ’m

B, wel o<l ster Rl oA o B1 ®H W@ ®, B, a=13,c=+5.
IA: 2=a>— b, % G U TH WK BT, 25=169-b2 A b=12

1q: Seled 1 G —+——1%|
169 144

SETET0T 12 39 el o1 TRl A e, fees 5 eter o6t @arg 20 ® qen it
(0,+5) 1

2 2

g1 it i y-3ter W e €, gafaw g @ @ %+§=1€5

&Y T
20
ﬁ{'&n% a:ﬂﬁﬂ“ﬁ@[%:?:lo
IR g ?=q>— Y U Bl €,
52=102-b> W B =75
xZ 2
3d: —+y—=
75 100

SETET0T 13 39 SIefam o1 THisheor T shitor, foreent <ief aver, x-2787 o orfew € @R

(4,3) TN (- 1,4) Fefga R feora &

Tt dgT F THFE F AF wG x— + 4%4%1%@(4 3) T (-1, 4)
Cl

el W feord €1 ora: w6 W@ B €,
16 9

_+_
a’ b

=1 (D)
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[S—
(@)

L
a2

3R

+

I
—

.. (2)

S
S

FHF (1) SR (2) F T T W @ =k 7 b =)

= 5 oI Bl ?
3d: 3T HHIT:

2 2
X y 1

[247j + 247 AN+ 15y =247 2l

15

| weraett 11.3]

freferied 9=l 1§ 9 e Weden Srefga o =i eI siaf o fdenien, < ot oy eter
I TATEAT, SOEd qe A Se i e [ HI:

2 2 2 2 2 2

L4+ 2. i 3.0 X
36 16 4 25 16 9
2 2 2 2 2 2
4. T4l o 5 &Y - 6. — + 2=
25 100 49 36 100 400
7. 362 +4y=144 8. 162+’ =16 9. 42+ 9y’ =36

frefafed gl 10 9 20 T g H, KT gfqaHi 1 S Hd T aregd ol THIR
Ad HifTe:

10. 3ff (£ 5, 0), 0T (+ 4, 0)

11. 3t (0, + 13), A0, £ 5)

12. 3t (+ 6, 0), AT (& 4, 0)

13. < s1er o i fag (£3, 0), o 2181 o A fag (0, +2)

14. <9 o191 & i@ fag (0, +./5), @9 33§ & i@ 63 (£ 1,0)

15. <ref ere1 1 @ 26, MR (5, 0)

16. <t o1e &1 AaE 16, AT (0, +6).

17. Tf&f (£3,0),a=4

18. b=3, c=4,%% qa1 fog W, Tl x 3187 W

19. =% (0,0) W, <rei-2187, y-3181 W 3R fgat (3, 2) 3R (1,6) W S 2l
20. < o187, x-3187 TSR fagat (4,3) 3R (6,2) @ S B
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11.6 31fauae™@ (Hyperbola)

aftaTer 7 U AfqwEe™, 9 o 39 gl faget w1 wqeag @ el qa § 9 fer
fagenl o g0 1 SR =R g 2l

P,F,—-P,F,=P,F,- P,F,=P;F, - P;F,

3TTeRTd 11.29
R ¥ 3fat’ wsg 1 wAnT feRan e © foent et @ ) feem fag @ o ww
Frare feom g @ 0 @ feom forgeil = < # i wed # A B e
T YaTEE % T g ) ST F S wed ¥ e @ e A
STTAET A (transverse axis) améﬁ@ﬂaﬁa@%@ R I 3?&%‘1??1’@!3?[\
@1 ! HYTH 287 (conjugate axis) FEd 1 TR, FIIE 31e7 1 foq faigent w
FH1edl 2, 3= AfqRaer o IS (vertices) aﬁﬁ%(iﬂﬂv—ﬁl 11.29)1
< A % A T w W 2e | R w E, S v % A
(SIS 2781 H1 @aE) HI 2¢ U YRR

FW T AT AR b I 79 FohR TR Y

FWEH b = |2 - o? 2bFH G 1 a

F A off FE & (@FHR1L30) ey 20 Y N
TERTOT (1) Tt =R T PF,- P F, F, Aj<-2071G< 2B F,

AT hTAT

hfd 11.30 H A e B W fog P bl T v

W TH W B R, \'%

BF, - BF,= AF, — AF, (FAfqoeed i TR 11.30
TR < STIER)

BA +AF — BF, = AB + BF,- AF,
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#Uiq AF, = BF,
34faT, BF, - BF,= BA + AF,- BF,=BA =2a

11.6.1 E@EFIT (Eccentricity)

qfrareT 8 ﬁdﬁﬂaﬁwﬁﬁqﬁezgﬁmaﬁs@w Fed &1 dfh

¢ > q, 3EMAT Tcohgdl &l Wl TH W HH T Bl 81 Scohgdl o Gau |, AT g
@aeﬂﬁ{ﬁmﬁ?ﬁél

11.6.2 3ifamaed &1 "Feh THIEXT (Standard equation of Hyperbola) 3
AfaoReerd 1 g gol fog R iR Tl x-2181 3R y-31e1 R feorq &f a1 srfameera o1
TeieRTo] TeTaH Bl § UE < W9e feeRfarg emehfa 11.31 | g9y M 2
319 B9 i 11.31(a) W ST 7T tfaafeaera, frent Tt x-a1e1 W feera € o
HHRTOT = H|
%

N
W-/
\ / (0, a)

O
X' & ° - ~ ! o >
\(—0,0) (=a,0) | (a,0)\(c,0) > X X< o —X
OR

>~

v
Y’ 3
2 2 (0,—¢)
X2 v
a b Y’
2 2
(a) J X _ 1
a b
b
3TTeRTa 11.31 ®)

A AT F, @R F, T € iR Yaree FF, 1w fig 0 @1 e wifsie O o
fog 8 3R 0¥ F, &1 3R oM x-3787 & O W F, &1 3R UMb x-318 T T O
Y x-318 T G y-3781 T F, & FEIF (- ¢,0) 3R F, & T2 (¢,0)7H o € (i
11.32)1
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7 v
Yf

TR 11.32

M ST stfawReerd W wiE fag Py, y) 30 TR € o P ot eu fag 4 =
frpezyr fag @ Al *1 $TR 2¢ € WA, PF, - PF, = 24
< g3 @ B U ®

\/(x+c)2+y2 —\/()c—c)2+y2 =2a

a JEa+o) +y* =2a+x—c) +y’

T gaf w1 A FE W, TH W FW B,

x+cY+y?=4a?+ 4a 1/(x_c)z-|-y2 + (x —c) +y?

9 W F0 W e 2,

cx
— —a=\x-c)+y

a
TH: @l I o Wl HE W eH U Bl g,

2 2

X Y

- =1

a c —a

x2 y2
a ?_b_2:1 (HR 2 — a® = b?)
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faediea: | P(x, y), 0T (3) 1 HqW &1 ®, 0<a<c. T,

X2 —a2
V=D e

3H JohX PF =+ /(x+c)2+y2

2 2
2 2| X —da c
a a

SH'TBIEFI'{ PF. =a- —x

Wﬁc>a3ﬁ'{€[ﬁﬁ P 3@ x=a,éh_i1ﬁ_'ﬁ W%,x>a,3ﬁ'{3ﬂm 2x>a.

C C
Aa— — x FUTHE & S T 37: PE, = —x —a.
a a

c cx
ggqfeTq PF, - PF, =a + —x —— + a=2a
a a

Wﬁm'ﬂﬁ P @n x=—a,av‘ﬁl'l'§3ﬁ'{€ﬁm?lﬁl PF1 :—[a+§xj’ PF2=a—§x.
2 2
34 feofd  PF, - PF, = 2¢. T8feW &E fag %—y—ﬂ,ﬁ T Ll €

b2
HAfaaerer W fro g 21
30 YR e fag fwen i o sifaweem, 9t o5 (0,0) T /9 o181, x-3787 o

2 2
m%,wm%%—z—zﬂ.
T eAfaRaed S99 o = b 2, AU TfaRae™d (rectangular
hyperbola) HEa B

e ifamaea & TR @ &9 I8 frekd U € fF sifawaed Wy fag

2
X

(x,y) o fam, — =1+2 > 1.
a
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St || > 1, AU <—a Fx>a. TATT, T 1 A0 @S x =+ a 3R x=—a,
a
are o feerd e © (31eren WETH e1e1 W ardfersh Jid:E@e el el ®)
2 2

T SR, 3MeRfd 11.31 (b) H, &9 3Ifawaed 1 FHiH %—%:1?@?‘1:{3!?{
Hohd 2
T < THIHO b1 TTTUREeT™ R Hieh THISHTUT $Ed &
| oot | sifreem & TFE e §, sifeeE ®1 %R, g fag W SR
STIEY 37e1 o Wl et Frdenient W feor €1 qenfy Iet 0@ oft sifawae g & T
T &1 weer Tt ST 318 9 WY 78] B © W U FRfE o srere v
Hesti o 2
3mepfa 11.29, 9 9w tfquRaerl o O THiH0r o e o e frfafea feed
1. stfauaer, S fdeniel o wmder wafia € Fife At sifaweea ® ww fag
(r,y)® @ &g (—x, y), (x, — y) S (- x, — y) ot AfaoReerm « fem 2
2. SAfqEe™ 1 T Fea e 378l W fEerd Bl ¢ UE Ted Uh S

2

2
W%Wama&%iﬂ%m:%-%ﬂwm&&

x-3187 o SRR € IR THH! @aE 6 € el ;—;—%=1 T ST 38,
y-3181 o STEY € SR ST g 10 B
11.6.3 Tfeia 4T (Latus rectum)
aftarer 9 fameaerd w5t AR § S drell 3R Sy 218 W oleed (@res ek
e foig stfawee™ W &, &l stfauee™ &1 Arfaes siar wed 2|
efami Wt wifq, T8 <9 W © o sifaweera &1 Tifcs sher &1 ofer %Z%I

sarevr 14 Frefafaa stfaateermt & sial o) iyt o e, Sehgar 3R ifvers
Sftem T e F1d it
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2 2
) %_f—6:1 i) 12— 1622 =16

2 2

7o (i) Bu T gt ?—%_lmwwﬂw

2 2
X—Z—Zj—lﬁgammﬁm MU T R

a=3,b=43R c= \Ja’ +b’ =9+16

31 mfﬂa’raaﬁéwwis,m%aﬁwﬁﬁaaﬁ%mw(ﬂ,m 2l

2

Gi) T T GO o ST A W 16 § 9N 0 W f6—xT_1gﬁW%ﬁT%

2 2

A& TR 2—2—2—2=1,@me€1?111€[§%

a=4, b=13R c=vd* +b* =16 +1=+17
ard: A o fdenss (0, + 4/17) € S el o frdwnias (0, +4) B

. c 7
me_a_4

2

et < i e = 22 =
a

N | =

IETETOT 15 AEr (o,is)aﬁwsﬁﬁﬁ(o,ig)w ST REe™ &1 IR

it
2 2
e iR AT y-218] W&, SEfeTy, SAfqueerd 1 THieh %—Z—flézmﬁ%
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Fifer IS (0, ig),w a= @
AR A (0,+£3);c=3 M P=c2—a’= %.
sgfera, Afquererd 1 THw §
y2 X2
m_ﬁ =1, AL 100 y? — 44 x2 = 275.
4 4

SETETOT 16 39 ATREeTd 1 THIHI01 A1d HifST &Rt Tt (0, +12) R Afeis
St T @eE 36 @1
e it AT (0, + 12), € @ ¢ = 12.

) . 2b°
I RERSICIREARSEIE =i=36,b2=18a
a
3HfAy Ac=a+b; 9
144 =@ + 18a
1 @+ 18a— 144 =0,
a=-24,6.

FTh ¢ SBUNHF &l 8 Tehel &, THIT 89 a=6od & 3IH2 = 108.
d: e AR T THHLO

2 2
y X
2= 1%, a1l 3y?— 2= 108
108 o

36
[wg=meret 11.4]

frefafad 9e1 1 9 6 a% T o, sifauae o o, A o Feume, Sohsd ik
B GERSIEIRCA RS IFAIGRC LS LS

xZ yZ yZ xZ
1. ——2-=1 2, =1 3. 9y —4x> =36

16 9 9 27
4. 16x2 - 9y* =576 5. 5y -9 =36 6.  49y* - 16x> = 784.

frefafed 999 7 9 15 9% Y& |, KT TU gfqasi &1 94 & g AfdmEe™ &1
THRIOT A1 hifeTd:

7. 3d (£2,0), AT (£3,0) 8. W (0, £5), THE (0, +8)
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9. 3 (0, +£3), A (0, +5)
10. T (&5, 0), ST 2187 6T @l § B
11. AT (0, +13), T 3781 i @aE 24 2l
12. AT (345, 0), s Sfar &1 @@ 8 2
13. AT (4 4, 0), Tiiereta Sien 1 <o 12 2l

4
14. 39 (£7,0), e= 3

15. FR@E (0, + /10), € A1 (2,3) ¥ e Sl 2

fafaer 3qrgvur

SETETUT 17 Toh WACTIThR Teish 1 T4, 38eh ¥ ohg & 5 T 1 gq W T S
foF aTaRfa 11.33 | <x1n T 21 A weds 45 9t Y

T ®, @ S 1133 ¥ g AB W & T--a5-5,

(3TTeRfd 11.33)1

Tl iR MY FT hE ME A g S AW R, T«
=59 w71 AR vid gor fog ok qdor & e,

x-31& oF Y7 AN o ST B q WATAHR IR=s] << >X
T HIH
¥ =4(5)x=20x 2
RIS x=457 89 UQ & J .
¥ = 900
zafery y= +30 3TTeRfa 11.33
37d: AB = 2y =2 x 30 = 60 9

IETET0T 18 Th %8 o T, 12 WX W@ i R feoh €)1 9tk g &1 9K &g W
Shfsd e W €8 § ohg T 3 Ul o1 geRtd o1 STl § S Rl 831 <€ Teh Weeh R
21 g 9 forelt g W g 1 oA 2

o1 AM oifer 3 frerae fog w ek ster Seafer @1 wrn Frdener, eeRfa 1134 %
AR T T &

3

,looj,ﬁwéwmgﬁ

WwWﬁ:Myém 2l %\ﬂ%h“qg[6
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36x100

=300 9 2

(6> =4a (10()} AU a =

e <5 | FHEAB, —ﬁr%méaﬁ%sniﬁ(x —)%|

100 100

Tafer 4% 300x —= =24
X = 4x300x 150 =
x= 24 =2J6H

SETETUT19 15 Ut el Tk Bg AB SHI Fdemiedi o e | 39 YhR Tl T € R Sueh
T I A, x-3181 W 3R g0 A B, y-3181 R @l € B¢ W Th fag P(x, y) T TR
faar m 2 f AP =6 9t ¥ fe@my f& P& faguy ws <sfga )

o1 AM oS B8 AB, OX & W O HI01 S © S foR emmeRfa 11.35 ® fa@mn
T ¥1 AB W 53 P(x, y) T8 TR € T AP= 69T 2
Fifeh AB=  159H, zHfeT

PB= 99 Y
P¥ PQ 3R PR %HHYM: y-31& 3R x-318] W a
Sifera)

APBR@{,cosezg

Y
6

A PRA ¥, sin 0 =

Fifm  cos?0 + sin?0 = 1
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HAd:
xZ 2
el .
81 36
1d: P o1 faguer weh el 21

37T 11 GT STMemRa faferer gvracit
I Th TECTATHR e 1 S 20 THT 3R T 5 W 21 AT 0 hifo

2. TH UEUd W & N &l ¢ 3N SHhT 318 SHeaie) g1 Held 10 Hied 3l

2 3R MR ¥ 5 WX =gl € e, Weerd o &1 Wil i g ) 9 & foha =
gm?

Teh GAEH AR Ferd ol 1 shfaet (cable)Wae™ o &9 § @h! €2 Bl TSh
w1 St & § 100 HeT e & 9o el ¥ IS Heatew qaii W e gan B, e
Targ wal IR 30 WX iR el B dR 6 R 71 UeA ¥ 18 HiX [ TSH 9Y
¥ 9 @uY® (supporting) TR I &dls G hiTral

T Heqd 37 R &9 #1 {1 T8 8 WeR el R o ¥ 2 Wer 9 2
T fR ¥ 1.5 TR R fog | Beqa H 9 19 Hifeu)

T 12 U ol 9% 36 YR Hordt € foh goen TR fdurien w61 w9el o €1 v
o fag P o1 foguy | ST S x-3187 & Gk ol fR 9@ 3 9 R 2
S &1 &% A T I S Raad 2 = 12y o IMH hl THeh! ATH@S Sirar o
ol 1 foete areft Y@nstt 9 o 2l

T Al Agu W ed gU stfehd Har € foh ST I et =ifenat w1 gRar @
TN TS 10 WX TEd €1 IR giel Wiendi o ot i g0 8 HieX B Al gRI oIg
Y2l R HHIRTOT 1A IS

WA y2 =4 qx, % dd Tk qHaTg B 2 g t o weem % i 2
S T S T a8 G RS

QRIS

T FeAE o Frefafad daedsti Te SsRdetl w1 e 2

¢ T TN, a1 o 39 fagen &1 qq=ag ® S 9d o U feer fag 9 qum 5@
W B

& TS (h, k)TN B r o6 G R WHISRO (x — h)? + (y — k)2 = P2 R
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¢ TF R I o 39 Gt fagen w1 aqeag @ W uw ffvea we @ sk
T % T fAfeed fog ¥ w6 38 W 2

'S :|Tr“1(a,0),a>03ﬁ'(ﬁ'<’1{?ﬂx=—amﬁwaﬂmy2=4axél

¢ TG I A9 9 S el 3K oo oh 318 o dead {Eee fSEes
foig Tere™ W B, T UTee™ Wt A Siel Hed B

¢ Wy2=4axéh_ ﬁ%ﬁmaﬁa’aﬁ%%

¢ T W qdl o 39 feigetl 1w ® el aa ° 9 feer fagen 9 5@
1 IR =R 2l 2

2
& x-378 W T ae g EiE +b——1 2l

o <fgm & foRdt off T @ S Al IR G e1et R deaa t@weE, ek
e foig el W &f, w1 Sidgw @t A Siar sed €

o @ —+b——1é€mfuaaaﬁm#rm1é 24

o Trfga F Schaa, I F R ¥ W AR HE 9 I w gfE
I &

¢ T Mfaweed qot o 39 G fageti @1 g ¢ frent oo o 3 feer faget
T T 1 W IR B R

2 2

¢ x-3TF W AN Al SRS Rl FHIHIT x—z—b—z—lé|
a

o Afqufiee™ 1 fret off 1f9 9 S Al IR Sy W e s e
3 foig erfamae™ W e, %1 tfauiee™ it e Ssfar wed 2|
2 y2 2b2
¢ Afawae™ ——b——léﬂfwsﬁmaﬁwﬁ—%l

o SIfTRIE F1 ks, SAfTweer o ohx ¥ AT IR % 9 ¥ w1 gfet @
ST 21
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fgriash gy

sonfafa ford 7 @ g vl § @ U 1 A o SArfafafasi 3 s aoht
o U] BT ST TR TSRl Hgifaen SIR SAERIe: Hewt ©1 Euclid 3 @
300 2.9, SRR W T 97 foran 9 Tevem st ¢ fa=r sdifaw foa g
gemu U Hfy=d AfwEifadt o SR | safada faai sl w@fed foean safafa,
et gRY aRfal IR It 3 foman, STk otemE ® S Sientio
faferei o5 SN i STeava® TEl SaEn sAfafd fova w twhiwko e W
Euclid, = fem o St Geagal | 9w off senfs 3 &5, e 1300 a9 dek =erdt
Wl 200 8. 9. H Apollonius ¥ Teh G&ih, ‘The Conic’ Ta@l S e Hg@qu
AT o WY Yieh UERl o aR W i 3R 18 Yl qeh sSeiig @l

Rene Descartes (1596-1650 A.D.) 3 1 T STk a¥eiiyeh SATHA !
T (Cartesian) %el STl & fSEep! @Wiefehdl La Geometry T8 ¥ 1637 . |
TRIYTa g21 W Svelfus safafd & gesd fagia iR fafeml & 9ect € Peirre
de Farmat (1601-1665 'sc.)af sTaftd e fomam om gﬂf"ﬁl—om, Fermates &1 fas9
W™, Ad Locus Planos et So LIDOS Isagoge — ‘Introduction to Plane and Solid
Loci’ ohadl 3! HY o 9€ 1679 ‘sc Y geRTfeTd T3 A1l 3qfeTd Descartes EQl
Secifoe Sanfafq 1 fgdia sw=us 1 99 foem

Isaac Barrow = @i fafel o6 9 @il fawehd fohaml =29 = =kl o
HHRIUT G I o Tl 3TeIa ToTieht i fafr a1 g fopam =819 3 YR
EREESICTR ﬂﬁﬂ'&[ (Polar) 3R %’%Taﬂ'q (bipolar) =T T T

Leibnitz = 451’ (abcissa), ‘Sife’ (ordinate) IR =9 T&F (Coordinate),
1 g4 fRA1l L Hospital (SRS 1700 2.) = dAvaifyer sfafd | T Hewrgol
18y s Tt

Clairaut (1729 %.) o Teued <& 93 &1 o Fafy 97 s &9 § o 3=H
g it 1 fq:@s ®9 ot @0 Cramer (1750 €) 3 Siv=iis &9 9
T fdemedt 1 YA HRh A HT FEHET (y — a)? + (b — x)? = r KA = 3T
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