31%'€|T€[

NG Ufese (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  yfiehT (Introduction)

s 312 o g6 U @1 o eI o fafa= &9

e a1 1 30 1o |, T° D 31 ekl T eI

1 W TN (circle ), e (parabola), <rHegd (ellipse)

IR RIS (hyperbola ) | el 3R ST Apollonius

g U MU W ¥ aad W g ki ol i Uiese @

=T : PTiehal el Sl @ Hifh 3% U oa I f5eip

3R T oA o TS W et feman ST Tehl 81 57 el

1 el o Ui, e (telescope) 3R T o fmfor,

SIS &1 geallee H, WEds Scs § agd AfHeh Apollonius
SUFRTE e 81 319 T S oI aed ST o 3@ R fRd (262 B.C.-190 B.C.)
TR Tk A I f5eich @ik Tk qet o ufisssd & IR @&y fafe= yR & a%
T B 2

N

112 v & ufee L
M AT [ T FeoR Seafer T @ m T 38 @ @ < 39 @i %

F) foR g V W WS wdt § R T T w0 o 3 4
(AR 11.1)1

M AT &0 @1 m @ [ ufRd: 7 YER A § R
m T B Feafqal o, FI0 o 3ToR ® 79 I I8 Th @d gt
e fgeiep @ 51 o9 o vigp e ®l <t g fewmett o siffyem 5@
TH a9 W § (MFH 11.2)1 MRt 11.1
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252 TIfor@

TTeRTa 11.2 TTeRfa 11.3

WﬁgVﬁﬂ?W?ﬁﬁ(vertex)ﬁﬁﬂTi@Tl'ﬂ?W A (axis) wA
%IEﬂﬂﬂﬁ%ﬁﬁﬁqﬁﬁmﬁi@mmﬁ?ﬁm(genemtor)mﬁélQ‘I@"Hﬁ
¥ | WﬁﬁWW%WW(Nappes)aﬁﬁ &

If% &9 T T R TH ¥ch kT U= ofd © dl 36 YhR I IR=s% 9o, Iieh
ufese FEdd €1 38 YhK, Vg =] 9 @ € 9 T o gia vish 3R T
o ufteded ¥ 9w fohar s 21

Iich o FealeR 21et IR U=t qt o |9 o Hior IR ufesd qa i feafaat
& IER fafi= ¥R & v afess T e €1 A oifse ufesd 9, g o
FeAleR @187 o WY P A0 S © (SR 11.3) 1

i o T qct 1 UREIeA A1 df Tip o IY W B Wehel € A1 AU o T TRt
I W SR 1 A & Fehel T

11.2.1 9w, grbdgw, Waed 3 sifavaeta (Circle, ellipse, parabola and
hyperbola)ﬁﬁ?lﬁ,?‘l"@"av‘ﬂﬁ(W%W)ﬁm%,ﬁ%ﬁﬁﬁﬁﬁw
(a) &P =90°, d IR=IT TH T4 B & (M 11.4) 1

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

(¢) P =o,dl U= TH Waerd Bl € (STH 11.6)1

R T feafaat #1 yew feafd § 90 g #1 T1 o gold: AR-IR Hed )|
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(d) SH0<P<o,d qel Yep o IHI T H] Hredl € Al G g% Th A
B & (SR 11.7)1

11.2.2 UYL Tep aftesa (Degenerated conic sections) S8 T FF o IMH W

Hred ® df frefafaa feft g gd €:

(a) SEo<P <90, uiess  fog 7 (M 11.8)1

(b) W& B=q,d T, Sk 1 Al waT © SN UREHE Uh WXl @l el @
(3TeRfd 11.9) 1
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T8 WIS IOy feefq 2

amepfa 11. 10 (b)

(¢) & 0<B<o,d ufess T Hfaess e orel {@nsti &1 I © (3ehfd 11.10)1
e SAfauee &1 aye fefy 2|
3T 3T ATl STJo0% | BH 39 ¥ep Yol ohl ST 01 oh STHR TR IR
Fd U 3T ° YIS oh GHIHIU HHE ®9 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 fig 1 99 1 &g (centre) Fed © q1 9a R FFdt wk foig *1 ohx @
<t &1 g9 #1 B (radius) ®Ed & (M 11.11)1

Y
ERC) A
P, P (x,y)
&
P,
OP,=0P,=0P, o >X
aTeRfa 1111 afreRta 11.12

IfE g 1 g g fog W il € d I 1 THiHr Werad el 21 {5 o, &m
A ohg qA 5o o g o1 g FAfafad TR ¥ g &1 (SRt 11.12)1
I HT % C(h, k) A2 B » @ 21 AF ST 99 | FE 65 P(xr,y) ©
(MRfa 11.12)1 & GRS ¥, |CP | =50 95 N, 89 U &
Ja—h? + -k =r
A x—h?+(y-k?=r
TE HE (hk) T B r ol g1 1 erefiee g )
IETET0T 1 g (0,0) qeN 552 o1t 990 T THIHIOT 1A HifoTT)
T &l h=k=0.3%: I B GHH 2 + 2 = 2 B
SETETUT 2 g (=3, 2) T T 4 3 a1et g7 1 HIRLOT 1 o)

T W h=-3, k=23 r=4.30: g9 % e T
(x+3)+(y-2P=16%7

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

w1 fea T gt
(2 +8x) + (2 + 10y) =8
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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

3 X 1 H% (—4,-5)d B 7 gE 2

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

1 WM oY TR o1 w1 W (x — h)? + (y — k) = 2 Bl

7e fagati (2, -2) @R (3, 4) 9 a1 81 WA &q i § R

Q2 —hP+(2-kp=r (D
A B-h+@A—kP=r " (2)
q I T g W@ x + y =2, W fom 2, saferg

h+k=2 .. (3)

THIHTT (1), (2) T (3), i T HH W, TF W ¢ TR
h=0.7, k=13 3R =128
A I 1 A FHIH
(x= 072+ (y— 1.3 =12.58

gyt 11.1

frfafed o7 1 9§ 5 9% T H g9 1 FHIHT F1d HIeT:
1. &% (0,2) 3R B 2 3t 2. ohg(-2,3) 3 5o 4 ohTE

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

5. % (—a, —b) 3R BT 42 — p? B

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

6. x+57+(y-312=36 7. X*+y*—4x-8y-45=0

8. X¥*+y*-8x+10y-12=0 9. 2x2+2y*-x=0

10. fgati (4,1) 3R (6,5) § WM oIl o 1 GHUl ®ifsT fSeehT g @
4x+y=16‘ﬂ1°¥$ﬁ%l

11. fagen (2,3) R (=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 wa&™= (Parabola)

TR T Waed ad o 34 |+t fagsti &
e 8 S U fvea Wl W@ oI ad %
w fafvea foig (S Yo w feem 7€ @) @
TAE U W R

faftad @& W@ & Waed &1 HEar
(directrix) AR ffv=a 1%1'5’, F &l e i

T (focus) FEd & (TFM 11.13)1 (ST fagrer

aT § ‘Para’ &1 34 W F ‘bola’ w1 Y
YT, AT Bl | 7= ek 9 o1 g3 9)

| Townit| afg fifvem foig, Fivem o=
W@ W @ & @ 9a o A fagst &

e st fafvea fog ok ffyea @ @
A 0 R ¥, fifvea foig @ o 9t
Y= T W eeed St W Bl 81 89 36
TS W@ ] Raed &) rauee feafa wed
&

TETd i MY ¥ W el aon HEa |
o @1 ! Teed w1 3T Hel Sl & W
w1 e 59 fog W Wae™ &l Hed @ oSy
W 1 I (vertex ) Ed € (MM 11.14) 1

ﬁmg7 -
%
< / ‘/%
/7
vird
aTreRfa 11.14

11.4.1 T T GHTIUTR GEIHT (Standard equation of parabola) TEE 1
TeieRTo] TETq Bl © AfE sEeht 9 et fag W el iR gHen wefta el x-31e A
y-3187 o STfEYT eIl B Weerd o U8 =R Hud fEeRfa=ma = eehfa 11.15(a) 9 (d)

T W T Y B
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Y
Y
Q S
' I
] =
! 2 " _ X'% %X
X< ol F(a,0) >X F(-a,0) fO
v
v
y2=4ax Y' Y' y2=—4ax
(a) (b)
Y Y
N A
pa y=a N
~ 7z
0 P
F(0, a)
F (0,-a)
5 X
2 N
~ y=_a 7
\Z v
x'=day x’=—4ay
(© 3Rt 11.15 (a) & (d) (d)

319 BH STRfA 11.15 (a) | T T Waerd T THR0T fdent 149 (g, 0) a > 0
AR TR x = — o 1 TAed 9 w3

M efifee fop 9 F i feran 121 fraar ® A Y
i FM i s EM 7 fag O meEeRE |
FRTT MO i X % Tl TEer F R P(x.y)
o SER HeA foig O e W ? SR Weerd R
WW%IO@W%@WOX@ < M (0) F(a,0) X
x-318 3R 5ok e OY i y-3187 elifory| o s
wifory for =1 st Froren 9 g8 24 1 a9 9 & )
FERF (0, 0), a > 0 & TN Tl 1w VoV

Xx+a=099 % 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
el PB @l [ R o« 81 Bah R (—a,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
AT (x — a) + 2 = (x + a)?
A X-2ax+a*+y*=x+2ax +a*> A y*=4ax,(a>0).
9 THR WETd W g fag THR
y? = 4ax 1 HIE HI . (2)
faetima: 7 (2) W P(x, y) T fag 2

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

T P(x,y), Weaed R feord B
T YHR (2) 3R (3) @ e fag v o o woea fage oid qa fag @
T (a,0) & TR0 x = — a T FHEHIO 32 = 4ax BT B

feraemr iRt (2) , A€ a> 0, x 1 AF ¥AAS 91 T4 8 Hehdl © TRy F0THS
&l 7o feorfq & wae 1 gem iR =gl wqufe o sifafved w1 9 R a% agEn W
Gehal € 3R TR 1 38, x-39& H1 UcHE 9T 2|

T YN B9 Wl 1 GHIH I T Gehd B

3MeRfd 11.15 (b) § y* = — 4ax,

SMeRfd 11.15 (¢) ® X2 = 4ay,

3MeRfd 11.15 (d) ® x2 = — 4ay,
T IR THIHLN ] T % IR WHIRTUT F8d o

| Teoautt | TReEer™ % A TR §, Weerd &1 A R ue e e w
feord Bt 2, viid qo1 foig R eiar @ SR fran, SR o1et o Hwial et ¢ TRl Ul
Weerdl 1 e, et A #iE off fag e gehdt @ iR e #E o W @
Thdl 8, 39 q&ish o faUd ¥ SR 2

3T 11.15, 9 I WRaerd oF HIforeh FHieh<or o fiteror o fifera fshd o
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 Siar (Latus rectum)

fTTeT 3 e & A S aTelt S Tleer™ i 318l o cleed {EEs frEen 3
fag TReer™ W e, S Weed i A Sl ®Ed (i 11.17)

TETT y? = dax B AT SHAT Ht ASAE JTq AT (SFTT 11.18)
TRaed &1 IR o STIER, AF = AC

EIG| AC=FM =2a
Ad: AF =2a
SR TR T, x-3781 o Ufa: FAiAd 21 o: v
Y N /P
/ C {
— e
é

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

TTeRfa 11.17 3TTeRfa 11.18
AF = FB 3R z&ferg
AB = TIfqad Al &1 @aE = 4a

SATETOT 5 9K Teh Weed w1 GHIIO )2 = 8x © o Y o e, ster, fran
GHfieRtoT 3 el e w1 e T 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

Tl Hifer T (2,0) x-3181 R T 3UAY x-3787 LT AT HT 387 T

3Td: WA T THIRT 2 = 4ax AT 2 =—4ax h ®9 | M1 AMeT FAifeh e
x=-27% 3R T (2,0) B, T TWaerd 1 FHHW 2 =4qx® &I § € &l a=2.
3d: W H AL FHHT 2 = 4(2) x = 8x B
SETETUT 7 Ueh WA ohl THIehI0l 1 ehitey, foreent 3id (0.,0)3R =19 (0, 2) @I
&1 e 3 (0,0) W AR A (0,2) W=, S y-37e7 W feerd ®, 37d: Weaerd 1 31,
y-3181 B ST Weaerd sl THIHT0T, 12 = 4qy s ®9 | T 37d: Waeld shl THHT &
X% = 4(2)y, AU x? = 8y
SETETUT 8 SH WAed 1 GHUl A HIFT S y-2781 o URd: gAfAG @ iR fag
(2,-3) | T €|
Tl Fifeh Teerd y-278 o URd: TAMAD € 3R 381 vid got fog w2, o1: sTh
THRIT x2 = day A 12 =—4ay, & &9 € el fog Waed & W a1 9 o |
el e @ W Weer wgel =gty ° feerd fag (2, -3) W TRl ® gHiaT 78 3rEvd
& A= AT AR GO 3T: WAAT HT FHH x2 = — dgy ok IR €, Fiifeh R
(2,-3), ¥ Tl ®, ¥4: BW W B €,

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

3
37d: WIAT T THHWT 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), AT x=—6 8. A7 (0,-3), =AMy =3
9. 3M(0,0), T (3,0) 10. 3 (0,0), YT (-2,0)
11. 39(0,0), (2,3) ¥ ST & IR 318, x-3787 o ST 2
12. 30 (0,0), (5,2) W a1 € SR y-3781 o Wil HHHA 2

11.5 <ida= (Ellipse)

P,
P, '

gfitamEr 4 T Iegd qd o 39 fagsll & V‘&
Ty ¢ fomen a@ o 21 feer fagst 9 < & '
A erR B ®1 & feer fagen ot <refgm Wi
TRt wed © (A 11.20)1
| o] dfgm w foreht firg 1 < fem PF,+PF,=PF, +PF,=PF,+PF,
figel @ fel F A ST A §, 7 fer
fagetl & o9 =1 g0 ¥ otfer = B THFA 11.20

TR 1 e o1l YerEE o we f6g 6 Sean a1 e wed €1 g @
A ¥ S aren WErae, SregT 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 9 T A& i GalE B, 2b W R G ok s i
T B 2c W forad €1 om: o< s1er BT ofag o qon sref-org erer WY ofeE bR
(3TeRfd 11.22)1

11.5.1 a7ef-ref o787, aref-o1g a1er oY 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 ¥ gl =1 b
FP+FP=FO+OP +FpP RCrH, ¢ o < § )
(i F,P=F 0 + OP) :
=c+a+a-c=2a - > E
o oY HE W TF A fag Q wiforu Wﬁ,n%a
fifg Q =1 AR & el &1 =i '

FQ+FQ=b> + & +b* +c* = 21+
Hifer P iR Q3HI <refgm W feer €
o <rdge 1 ORA @ B W §

2% + ¢ = 2a, 3Tq a=4b> + ¢*
a1 a’*> =b*+ 2, 3?94f'cL c=.a® = b?

11.5.2 Th Eﬁ'a%;l?l' & foor Rerfaar (Special cases of an ellipse) SUF I
T 2 = @2 — b H, A B0 ¢ 1 A9 feor W iR

cH WA 0F q, 7% 980 a1 uRumR fEgd & AER

TR YR 9 SEe| /N
fearfar (i) afk ¢ =0, 8 @ I A, ST & % | F1=Fzg
ﬁaﬁﬁﬁ%ﬁ'(f:bz,m a=b,3ﬁ'{wmw

I o Sl © (3Rt 11.24) 139 bR 9, Tk <eiga
1 fowim fearfa € ot stg=s= 11.3 o afvfa foen mn 2 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 AT 3R s ¥ o w1 gt @ s
31 SHIA F e F gN FEE wW F, a7ufg o= < 1

a

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

11.5.4 c{iéfgﬂ T Tk GHIROT (Standard equation of an ellipse) T J€ad 1
THIHT0T TeAqH gl 7 A% <refge 1 ohg ot foig W 81 3R Al x-2787 A1 y-3781 W
feord il U0 < Hwa feepforrd et 11.26 § <2y T &)

0,a)

> =

(0.) |

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

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

x2 2
® XXy

2
TSR 11.26 b a

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

A SffSe F @R F, T € iR Yeres FE, @ ae fag 0 81 ae effsm 0
7ot fig & SR O W F, 1 3IR oA 1-3181 9 O ¥ F, &1 3R HOHE x-3181 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 gl w1 o FE W, B U W B

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

Y a9 W) e ©

Jx—co) +y? =a-Sx

a
T o 9 W FE W EH U Bl @

+ = = .. (2)

1 T H
faediva: AP (x, y) THHTOT (2) 1 WL & B, 0< ¢ < q. 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 , 3
AAd: PF, +PF, = a+—x+a—-——x=2a - (3)
a a

2 2
THfeT, g fag i x—2+ly)—2=1,ﬁa§QW%,a€wﬁ?ﬁaaﬁa‘faﬁ off T
a
Il € 3R AT P(x, y) Sefga W feor 21
T YRR (2) R (3) @ eud fag foran foF ww <elgm, fogen g ga g oik

2

2
a“l%fa&u-a&xésaa&w%,mqﬁw%+%:1%|

Terarar el o TR | g9 e fepd Ui @ o diele Wy f6g P (x, y) b
ferq
? =1- Z—z <1, aaHxZS @, \A-a< x< a
37q: el Wstix=—a 3 x=q ok o= o frorg & 3R 37 Y@ned 1 waef off s
Bl gt wohR, efgm, W@ett y=— b 3R y=p o 9§ 3 et i el wdr ge
feera 21 5

T YR, B9 SARfd 11.26 (b) |, WM U efga o GHHT —+——1 ETl
T Y 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. <rsfoa <1 Frdentedl o arder i © #ifn afe <efga w w f6g(r, ) B A
fig (—x, y), (x, ) 3 (- x, —y) oFt ga W feog 2

2. et sht Aot wee i ever W feord giet €1 el aver ohl TiHG Y@ W e
W fehTersnt e foran ST ehal €1 S foh A x2 o1 e wer € ot el 18y x-31e1 o
Ifew & SR afg 2 o1 T 9l € a1 <6 ater y-21e1 o SRR Bl 2

11.5.5 fyera Sitar (Latus rectum)

aftarer 6 g wt T § S ol SR < ste R deaa erge e e g
el W &, H1 defga w1 e e ®Ed § (3 11.28)1

2 2
et ;‘—2+l{—2=1 w1 TRIet e Y ST W R
AT AF, & G [ €79 A R (c, 1), 310 (ae, ) B
2 2
e A, g %+§=1,mw%| T T W B B

(ae)2 I?

+—=1
a’ b*
= P =p(1-e)
g
) C2 a2_b2 b2
€= ; =l-—
a a a
b* b>
ERIY P=—, a9 [=—
a a
Fifer <elg y-31e1 o WY HEHG el @, 3TTERf 11.28

2018-19



268 T
(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,ﬂéqaagaaﬁ

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

2 2
HHIHTT %+z—2=1,@rwaﬂﬁm
a=53Nb=3

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

4 2
3 R et ——=—

SETETOT 10 EHTT 9x2 + 4y>= 363 AR SR ¥ o R, 6 ok oy o
S, SR Skl T it

7ol f5u U <ifga 1 THROT i YR SR o &9 | foed ™

r LY

2 2
aaﬁ%ﬁ%wa,%%a@a@,w&ﬁm{y-a&i%m%ﬁqm

2 2
w‘lwaﬁwuﬁwm%+§=1,@wwﬁmgﬁwﬁm%b=2aﬁta=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 FAiTE LEaT 1 I x-ate T Feer € o7 SHT AR %+Z—2=1a€3ﬁ'@1

B, wel st -<ief ster Rl oA ¢ B1 ®H W@ ®, T, a=13,c=+5.
IA: P=a>— b, G U TH WK BT, 25=169-b2 A b=12

37: e 1 R —+——1%|
169 144

SETET0T 12 39 el o1 TR T wifre, fees s eter a6t g 20 ® qen it
(0,+5) 1

2 2

g1 oHifer i y-3ter W fem €, zafaw defgw e e %+§=1€5

&Y T
20
ﬁ{'&n% a:ﬂﬁfﬂ“ﬁ?ﬂ%=7=10
IR g ?=q>— LY W Bl €,
52=10>-b>* T b*=175
x2 2
3d: _+y_:
75 100

SETET0T 13 39 SIeiam o1 THisheor T shitor, foreent <ief aver, x-2187 o orfew € @R

(4,3) TN (— 1,4) efga | feora &)

Tt dgT F THET F AF w9 x— + 4%4%1%@(4 3) T (-1, 4)
Cl

e 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 deh edeh Srefga o i oI sl o fdenien, < afi oy ster
1 AT, SoEd qe A Se H e [ HI:

2 2 2 2 2 2

L4+ 2. Tl 3. 4+l
36 16 4 25 16 9
2 2 2 2 2 2
4, 242 o 5. X4 Y o 6. 24 __
25 100 49 36 100 400
7. 362 +4=144 8. 162 +)*=16 9. 4x+9y2=36

frefafed gl 10 9 20 T T H, KT gfqaei &l S Hd T arsgd ol THIR
Ad HifTe:

10. 3ff (x5, 0), R (+ 4, 0)

11. 3t (0, + 13), A0, £ 5)

12. 3l (£ 6, 0), AT (+ 4, 0)

13. < s1e1 o i fag (3, 0), o 2181 o A fag (0, +2)

14. <9 o191 & i fag (0, +4/5), @9 33§ & i@ 63 (£ 1,0)

15. <ref ere1 Y @ 26, 0T (5, 0)

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

17. Tfwf (£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 fagat (3, 2) 3R (1,6) W S 2l
20. < o187, x-3187 W SR fgat (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 § ‘ 3fa’ wsg 1 wAnT feran e © foent ered ® R feem fag @ o ww
Frre Feora foig ® o1 1 Feom forgeft 1 i 1 vt wed F) A w1 frem
T TRz % W fo ) ST W S e §1 A B e A v
STTAET A (transverse axis) awé%—;@ﬂaﬁarwﬁ%@ 3R IR 3?&%‘1??1’@!3?[\
@1 T G 2187 (conjugate axis) FEd T AR, TIE 31e7 1 foq fagent w
W%B‘Tﬁ\’ Afaee™ & MY (vertices) %ﬁ%(iﬂﬂvﬁl 11.29)1
< A % A 0w 2e | Ei w E, S v & de
(TR 2781 HT @) Hl 2¢ U YRR

FW T I TH TR » I 79 FhR AR Y

FWEH b = 2 - ¢? 2bF G A a

F A off FEd ¥ (@FHR1L30)! ey 20 Y N
TR (1) Tt =) T PF,-PF, F, Aj<-2071G< 2B F,

AT hTAT

ehfd 11.30 § A e B W fog P bl T v

W T W B R, \'%

BF, - BF,= AF, — AF, (FAfqoeerd i 3TTeRTa 11.30
TR < STIER)

BA +AF — BF, = AB + BF,- AF,

2018-19



272 IO

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

11.6.1 E@EFIT (Eccentricity)

gfrareT 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 &7 Weh HIEXUT (Standard equation of Hyperbola) 3
Afqae™ %1 %% gt fog W IR TR x-3181 IR y-31e7 R feord &1 ifawReera 1
TeieRTo] TeTaH Bl © UE < W9e feerfamg eehfa 11.31 § g9y MY 2
31 B9 i 11.31(a) W ST 7T 3tfaafaer™, frent Tt x-a1e1 W feerq € o
HHRTOT = H|
Y

N
w-/
\ / (0, a)

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

>~

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

A AU F, @R F, T € iR Yaree FF, 1w fig 0 €1 e «ifse O o
fog 8 3R 0¥ F, &1 3R oMo x-3787 F O W F, &1 IR FHONHH x-378 T T O
Y x-38 T G y-3781 T F, & FEIF (- ¢,0) 3R F, & T2 (¢,0) TH o € (Tpfa
11.32)1
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7 v
Yf

TR 11.32

M ST stfawReerd W wiE AP, y) T TR € o P 1t a fag 4 =
frpezyr fag @ Al *1 3TR 2¢ € WA, PF, - PF, = 24
< g3 @ B U ®

\/(x+c)2+y2 —\/(x—c)2+y2 =2a

a Ja+0) +y* =2a+(x—c)* +y’

S gaf w1 A FE W, TH W W B,

x+cY+y?=4a>+ 4a «/(x—c)2+y2 + (x —c) +y?

9 W F0 W e 2,

cx
——a=x-c)+y

a
TH: @l B o WA 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,éFE{T%_"ﬁ W%,x>a,3ﬁ'{m §x>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

& T, A PN x=—a, o 15 3R Bl a9 PF, =—[a+§XJ, PF2=a—§x.
2 2
34 feofd o PF, - PF, = 2¢. T8fe@ & fog %—y—ﬂ,ﬁ T Ll €

b2
HAfameer W frod g 21
30 YR e fag fwa i & sifawaem, 9 o5 (0,0) T /9 o181, x-3187 o

2 2
%ﬁﬂ%,wm%%—z—zﬂ.
T AfaRaed S99 o = b 2, AHRUE faREaed (rectangular
hyperbola) HEa B

e sfamaea & g ¥ &9 I8 frekd U € fF sifaweed Wy fag

2
X

(ry) F faw, =142 21
a
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St || > 1, AU <—a Fx>a. TAAT, T 1 A0 @S x =+ a 3R x=—a,
a
are o feerd e © (S1eren WETH e1e1 W ardfersh 3id:E@e el el ®)
2 2

T SR, 3MeRfd 11.31 (b) H, &9 3Ifauaed 1 FHiHo %—%:1?@?‘1:{3!?{
Hohd 2
T < THIHO b1 TTTUREeT™ R Hieh THISHTUT $Ed &
| oot | sifreem & AFE e §, sifwees ®1 %R, g fag W SR
STIEY 37e1 of HgrHT oter Frdenienl W feord €1 qenfy Tel 0@ ot stfawee™ e € o
T <1 wefer TETd TR 18 9 G 78 B © g UH fefae 1 e v=
Hesti o 2
3mepfa 11.29, 9 9 tfquRaerl o OMe THior o e § e frfafea feed
1. stfaueaer, S fdenie o @mder wafia € Fifs 4t sifaweea ® ww fag
(r,y)® @ &g (—x, y), (x,— y) S (- x, — y) ot stfaoReerm w fem 2
2. SAfqEe™ 1 T Fea SR 278 W fErd Bidl ©1 UE Wed Uh A

2

2
W%Wama&%iﬂ%m:%—%ﬂwwag

x-3181 o 3R € IR THH! TaE 6 © el ;—;—%=1 T ST 38,
y-3181 o STEY € SR TR g 10 B
11.6.3 Trfeia Sfiar (Latus rectum)
aftarer 9 I &t AR § S arell 3R Sy 218 W oleed (@res ek
e foig atfawee™ W 8, &l fautee™ &1 Arfaes siar wed 2|
et 1 i, 7 < # f st 4 Ao i 2

saTeor 14 Frefafaa stfaateemt & sial o) iyt o fden], Sehgar iR ifvers
Sfam T SaTs 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 W 9N 0 W f6—xT_1gﬁW%ﬁT%

2 2

A& TR z—z—zjzl,ﬁwaﬂﬁmgﬂqﬁ%ﬁ

a=4, b=13R c=vd*+b* =16 +1=+17
a7d: A o fdesk (0, + /17) € S el o Frdwnias (0, +4) B

. c 17
me_a_4

2

et < o = 2=
a

N | =

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

ity
2 2
T iR AT y-218] W€, SEfeTy, SAfaueerd 1 T %—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 ATEed 1 THIHI01 1d HifST fST&ht Tt (0, +12) 3R 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 = a® + 18a
1 @+ 18a - 144 =0,
a=-24,6.

FTh ¢ BUNHF &l B Tehel ¢, AT 8H a=6od & 3RH2 = 108.
q: A AR T THHLIT

2 2
y X
2= 1% a1wiq 3y2—x2= 108
108 o

36
| vromTerett 11.4]

frefafad ge1 1 9 6 % T o, sifauaer o o, A o feume, Sehgd ik
TfTcAa Sfien sl <lamE Q1 hifsa:

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

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

frefafed 999 7 9 15 9% Y& |, KT TU gfqasi s 99 Fd g AfdEe™ &
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), € T21(2,3) ¥ e Sl 2

fafaer 3qrgyor

SETETUT 17 Toh WATIThR Teish 1 T4, 35k ¥ ohg & 5 T 1 gd 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 kg Md A g S AW R, T4
=59 w71 A v gor fog ik <dor T e,

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

IETET0T 18 Th %8 o T, 12 WX W@ MRl R feoh €1 9tk g &1 9K &g W
Shfsd e | €5 § ohg T 3 Ul 1 geRtd S Sl § S Rl 831 <€ Teh Weeh R
21 %% @ fohat g W g 1 A 22

o1 7M oifer oY frerae fog w ek ster Seafer @1 wrn Frdeniar, eeRfa 1134 %
AR T T &

3

,looj,ﬁwéwmgﬁ

T HT TFHIF 2= day ST T zj[i%sqg[6
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36x100

=300 9 2

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

e <5 | FHEAB, —ﬁr%maaﬁ%sniﬁ(x —)%|

100 100

Tafery — 4x300% — =24
X = 4x300x 160 =
x= 24 =2J6F

SATETOT19 15 Ut Sl Uk ©g AB I deniel & o= o 39 YR W@l T € TR Swen
T A A, x-3181 W 3R g0 A B, y-3181 R @l € B R Th fag P(x, y) T TR
faar w2 f& AP =69 ¥ fe@my f& P& faguy ws <sfga )

o1 AM oS B8 AB, OX & W 101 sl © o foF emeRfa 11.35 ® fe@mn
T ¥ AB W 53 P(x, y) T8 TR € fF AP= 69T 2
Fifs AB= 159, zaferg

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

APBR@{,cosezg

Y
6

A PRA ¥, sin 0 =

Fifm  cos?0 + sin?0 = 1
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SAd:
xZ 2
a i
81 36
31q: P o1 faiguel weh <o 2

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

2. TH UEUd Waod o N &l ¢ 3N SHhT 318 SHeale) g1 Held 10 Hied S

2 3R YR ¥ 5 WX =g € T, Weerd o &1 Wil i g W) 9 & fohe =
gm?

Toh HIHH 9 Ferd ol shi ohieel (cable )TReerd & ®9 § w2l §5 €| USH
w1 St & § 100 HeT e & 9o hfael ¥ IS Heatuw ari W e gan ¥, few
Targ al dR 30 WX iR el Bl aR 6 R 71 WA ¥ 18 W [ TSF qY
¥ 98 @uY® (supporting) TR I Tdls G hiTerl

T Heqd 37 R Y #1 g1 T8 8 WeR el iR s ¥ 2 Wer 4 2
T fR ¥ 1.5 TR R foig | 9e0a *i SR 1 Hifsu)

T 12 U el 9% 36 YR Terdt € foh gen TR fdurien w61 w9el o €1 v
o fag P o1 foguy I ST S -1 & Gk ol fR 9@ 3 9 R 2
S &1 &% A I DI S Raad 2 = 12y o IMH hl THeh! ATH@S Sitar o
o 1 foete areft Y@nstt ° o 2l

T Al AUgu W ed gU stfehd e € foh ST I e =ifenat w1 sfar @
TN TS 10 W Tedl 81 TR giel Siienai o ot i g0 8 HieX €1 Al gRI &g
Y2l R HHIRTOT 1A IS

WA y2 =4 ax, o Jdd Tk gHaTg B © g t o weem % i 2
S 1 SN T Teg G RIS

RIS

Tq e § frefafed Geeqaiel ue saashaist 1 stee fwa B

¢ TF W, a9 o 39 fage &1 qq=ag @ S 9d o U fer fag 9 que 5@
W B &

& T (h, k)TN B r R g R WHIRO (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 qdt o 39 feigetl 1w ® el aa § 9 feer fagen 9 5@
1 IR =R 2l 2

2
& -8 W O ae g EiE +b——1 2l

o <fgm & foRdt off i @ S Al iR S etet R dead t@ree, ek
¥ foig defgm R &, F1 g o e ST wed

o @ —+b——1a%=rrrsqawﬁaw"rm 2,

o Srfga F Schwa, SEET F R W A SR Hw 9 3w gfe
I &

¢ T 3Mfaweced qd & 39 G fagetl =1 gq=aa ¢ frent oo o 3 feor faget
T T 1 W IR Bl B

2 2

¢ x-31F W MY el SR 1 FHIHIT x—z—b—z—lé|
a

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

o AR F Shadl, SAfTeerd o ohx ¥ AT IR g 9 ¥ w1 gfet @
S 2
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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, = f&m o St Geagal | 9w off seifs = &1, S 1300 a9 dek Ferd
W@l 200 8 9. H Apollonius ¥ Th G&ih, ‘The Conic’ Ta@l S e q%c—orcgﬁ
AT o WY Yiep UERl o aR W i 3R 18 Yl qeh seiig @l

Rene Descartes (1596-1650 A.D.) 3 1 W 3Tk aveiieh SATHA !
119 (Cartesian) %@l STl & fSEes! @efehal La Geometry 710 ¥ 1637 . ®
TRIYTA g21 W Svelfus safafd & gayd fagia i fafemt @ veet € Peirre
de Farmat (1601-1665 'sc.)af sraftd e foam e gﬂf"ﬁlﬁ'ﬂ, 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 geRTiemd T3 A1l 3qfeTd Descartes EQl
Jecifoe Sanfafq 1 fgdia s &1 99 foem

Isaac Barrow - @rdid fafel o6 wam i feeha fohaml =9 = =kl o
HHRTUT AG I oF foll 3T TOTeh! i faf¥r a1 g fopam 3=8iH 3 YR
EREESICTR ﬂﬁﬂ'q (Polar) 3R ﬁ%ﬁﬂ'q (bipolar) =T T T

Leibnitz = ‘51’ (abcissa), ‘®ife’ (ordinate) IR =9 T&F (Coordinate),
1 94T AT L Hospital (SFISHT 1700 2.) = d¥aifyer sfafd | T Hewyol
18y s Tt

Clairaut (1729 %.) 3 Feued & 9 &1 o Fafy 97 s &9 § o 3=H
g it &1 fd:@E ®9 ot f&@1 Cramer (1750 €) 3 Siv=iis &9 9
T fademedt 1 YA HXh T HT FHET (y — a)? + (b — x)? = r KA T 3T
T o avelfies SAIfafd w1 HelH TEqdiehior {5 Monge (1781%.) 7 3mefeh
foig yaorar & w9 | @1 w1 g 1 geR 9

y=y =a@x-x)

T ] @A ok ddead 8 &l Gfaad ad’ + 1 =0 f&m
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