11078CHIT

vk U= (Conic Sections)

9

& 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  gf&ert (Introduction)

fUse 12 o B9 U @1 o eI ok fafa= ®9 1
e fordl €1 39 1 o, B0 $S o1 9o kI 1T
1 S 99 (circle ), Reerd (parabola), S (ellipse)
3R AfREeRT (hyperbola ) | T 3R i@ Apollonius
g U MU AW ) avwd § 3 9%l i v uiess a |
3R Tk THAS o TN=sa @ U fohal ST Gehell &1 T ol
1 Tl o o, SREeias (telescope) 3R TN o fmfor, ' | 5
MR &1 BedEe H, o $@Ns H agd 3Tiu® Apollonius
UGN BT B1 o7 T TR 3 At ST ¥ et foR fR (262 B.C.-190B.C.)
YehR Ueh ofel it fgeich 3R ek et o uitesed o IR ey fafi= yehr o o
o B 2
A

112 vicF o ufiess n
A AT [ T R Seafer T @ m T 8 W@ @ S 39 @ &
F1 feor fig v W ST F & SR TEE TH B o &
(3R 11.1)1

A AT 0 @1 m ol @ [ uid: 3 YRR A € R
m F At fetfaai o, 01 o 3ToR ® 9 300 8 THh @al g
GrEe fgeig & T2 o @ vigp et < 1 feomedt o erfafyea <@
T 9g W B (M 11.2)1 Rt 11.1
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TR 11.2 3TTeRfa 11.3

W%Vﬁ@ﬂ?ﬁﬁ(%ﬁm)ﬁ?ﬁﬂ?i@l@w T (axis) wAl
%IEﬂ‘iﬁﬁﬂﬁﬁﬁﬁ[ﬁﬁwwm@ﬁﬁ(generator)mﬁﬁélQ‘Iﬁw"aﬁ
3t <1 e o faws s € 5= A (Nappes) #8d 2l

IfE &7 Tk T TR T Viop 1 UREIEA o € A 39 YHR W WSRO, W
ufese FEdd €1 38 WhK, Vg TReaT d o § 19 U o guid vigp 3R Tk aa
o ufteded o wiw fean s 2

Iich ok Al 2781 I Ut qot o e 9 w7 3R uiesd aa w1 fefaat
& IFER fafe=t JhR o v uResR 9@ B §1 O ofifee ui=sd 9d, v %
FeAleR 3187 o WY B HI01 S § (ST 11.3)1

ik o WY T T U= A1l Ik ok I W B Gehell © A Y o S TRl
AT W FR AT A 8l Gehal Bl

11.2.1 g, dhgw, Waad i ifawaed (Circle, ellipse, parabola and
hyperbola)ﬁﬁ?l?f,?‘lﬁw"aw‘ﬂﬁ (3 = srfafier) aﬁm%a‘f%ﬁﬁmﬁmﬁaﬁlﬁ
e Bl 2

(a) SEP=90°, d U= H gq BT & (SMFH 11.4)1

(b) & a<P< 90, q UREST TH AT BT T (SMHA 11.5)

(¢) SEB=aq,d =8 T Rae™ Bl ¢ (P 11.6) |

(ST T Tl 1w feorfd o q1 vigp &1 19 o quld: SR-UR shredl )|
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(d) SEO0<P<o,d o1 Yep o FHI T h] Hiedl €l T g Tk ATdEe
BI € (3T 11.7)1

11.2.2 3MU¥= Vg RIS (Degenerated conic sections) 8 T UF o Y W

el € df frefatad el o e 2

(a) SHo <P <900, d ui=ss T g @ (Mhfa 11.8)1

(b) V& B=q,dl a6, Sk I A HAT © SN AT TH W @ el @
(SATRTd 11.9)1
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T8 Waed i g feufy

et 11. 10 (b)

(¢) & 0<P<o,dl =T Th Hfaess wE ol {@nsti &1 g € (i 11.10)1
T Afqee™ w1 sy feofd 2|
3 3T aTel T8 § BH 37 Ve UNesal ol SAHAE O oF STHR 9 IR
FH gL ST § YIS h FHIHI AFS €9 H I w0
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11.3 o< (Circle)

uftrr 1 99, 9 % 39 f6geil w1 g B © S 99 o Tk R fog o wme g
W e

feer fag o1 91 1 e (centre) Hed B a1 g1 W fhEt wh fag 1 g W@
T #1 g4 *1 B (radius) Fed & (3B 11.11)1

Y
e A
P, P (x,y)
v
P,
OP,=0P,=0P, ) »X
aTreRfa 11.11 atreRfa 11.12

IfE I 1 g o foig W BT € o I h1 GHih Wordd eiar g1 e o, 71
A % qeN 552 o g9 1 i fEfafad YR | g &l (TR 11.12)]
9 T HE C(h, k) T2 5521 r @ 3| HH AT g9 W FE B Py, y) B
(MRt 11.12)1 & 9RW1 9, | CP | =0 Y gWI, 9 UM €
Jo—h? +o—k? =r
g (= hP+ (v -k =1
TE g (hk) ad B raTed I 1 Sy TR )
IEET0T 1 g (0,0) TN 550 o1t g9 T THIHIOT 1T Hifog)
T T8l h=k=0.3: I B GHH 2 + 42 = /2 B
IEATETUT 2 % (=3, 2) 91 T2 4 3618 arel g9 1 GHIHOT T FHifera)

T FE h=-3,k=23IRr=4.37: I9 &1 s1efie T
(x+3)%+ (=272 =16%

SEETUT 3 T X2+ y*+ 8x + 10y — 8 = 0 1 ohg aen =1 9@ ifeml

7o T e g
@ +8) +(»*+10y) =8

2022-23



256 TIfOTd

319 ISl ! oI o T R,
(P*+8x+16) + (> + 10y +25) =8+ 16+25

a0 (x+4)?+(y+5*=49

El x-CEHP+{y-DpP=7

A I B HE (—4,-5)d B 7 gwE 2

saretur 4 fagent (2,-2), 3R (3,4) ¥ TR WM 9Tl 3G I9 H1 GHIHW 1A HifT
fSraent &g W@ x+y=2 W feerd 2l

T WM AT TR o w1 W (x — h)’ + (y — k)’ = P Bl
7z fageti (2, —2) 3R (3, 4) § 1 | THW B9 UM © TR

Q-hP+(2-kP=r (1)
A B-h+@A—kP=r ()
A I 1 g W@ x + y =2, W fem 8, safeg

h+k=2 .. (3)

THHTT (1), (2) d (3), ) T HH W, TF W ¢ TR
h=07, k=13 3R =128
37d: g9 1 3T FHIH
(x—0.7)% + (y - 1.3)* = 12.58

goTaet 111

frfafed 991 1 ¥ 5 9% % H J9 h1 FHIHIT T hifed:
1. &g (02) 3R B 239 2. %% (-2,3) 3R B4 5

1 1
3. %(E’Z)aﬁ?ﬁwém 4. %(1,1)@1%@1\5%@‘

5. % (-a, -b) IR B [4% — p? Bl

freAferfad 999 6 9 9 d H Wodsh I Wl ohw 3R 51 T@ Hife:

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

8. X¥*+y*-8x+10y—-12=0 9. 2xX+2y*-x=0

10. fageni (4,1) 3R (6,5 @ WM o g9 1 GHIRO SIS SERT g
4x+y:1613|11°€9ﬁ%|

11. fageti (2,3) 3R (<1,1) ¥ S a1t I o1 GHIEHIUT G HifSQ et ohg @
x—3y—11=0t|'{ﬁ93|'d%|
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12. 590 5 o SH 99 1 TR0l A1 i et ohvg x-3181 W Bl 3R S faig

(2,3)9 S 21

13. (0,0)d BT S el o 1 FHISHT0T 1 hiteg o e W q 3R b 3fa@vs

T B

14. SH I9 1 GHHON T1d I f5ent o5 (2,2) 81 e f6g (4,5) 9 < 2
15. @0 f6g(-2.5, 3.5) T x2+)> =257 g, T 1 g9 R feq € 2

11.4 wtae™@ (Parabola)

U2 T Waed ad o 39 9+t faget @
=g ® S U e we W@ e ae o
w fifvea fog (S @ w fem @ ?) @
T T W R

fftaa wa @ w1 Waed & e
(directrix) AR = 1%@ F &l e &l

TRT (focus) ed © (SR 11.13)1 (SIS e

AT H ‘Para’ T 31 W d ‘bola’ FI
Uk, AT B H TR ek © S g3 T)

| fomvit | afx ffvsm foig, ffvem @
W@ W R 7 A aa o 39 faget @

e s fafvem fag eik fifvea @ 9
A 0 R ¥, fifvea fog o oA aeft
e T W wieed W W@ Bl €1 g H 39
TS @ Sl Raerd &1 srauee feerfa wed
&l

TaAd H A T W areft g = |
o @1 ! e 1 3T el Sl ¢ oo
w1 1g g fog | Ree@ 1 Fear € 9
W 1 I (vertex ) Fed (ST 11.14) |

A
7
rean qiT T
< / ‘/%
/7
vird
v
3TTeRfa 11.14

11.4.1 W1 T GaIIOTR THIROT (Standard equation of parabola) TEe™ 1
T TR Bl © A gHeRT I gt g W el S gHent wuiha 31, x-37e A
y-3181 ok STfEY eIl ©| Weerd o U¥ WX H9d fEeRfa=g == emehfa 11.15(a) 9 (d)

% o TIIT Y B
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Y
Y
N N
¢ S
! +
I )
X' € - > X X'€ > X
~ ol F(,0) - F(-a,0) O
A4
A 4
y'=dax Y Y  y'=-4dax
(a) (b)
Y Y
AN A
< i >
> X
F(0, a)
F(0,~a)
%) X
& S
v N
x'=day x’=—4ay
© JTeRTA 11.15 (a) & (d) (d)

379 BH STRfd 11.15 (a) H I T WITT T GHHR0T forgant 119 (4, 0) a >0

3R I x = — ¢ 1 Fad o &4

M ST o 119 F R fean 181 fear ® A /Y
aﬁFM@ﬁqaﬁIFMﬁﬁgoqngﬁW(_a 5 N
FHiIfSTTl MO &l X T TG TRaerd i qRE ¥ P(x,y)
% STTER HeA fig O oo™ W & IR weed R
¥t wEem ¥ O §w fag WA OX H € M| O o) >X
x-318 3R 3ok waed OY i y-3187 Sfifoy| o s
ST for 1 w1 foeran @ g8 20 @) a9 9 )
e (a, 0), a > 0% don frgar w1 GO vV
x+a=0ﬁmﬁ§|§?ﬁlll.l6ﬁ%| 341?\%11.16
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M AT WReerd W 1 fag Py, y) 36 TR © T
PF = PB o (D)
<&l PB 3@l [ W od 81 B o s (—a, y)%lﬁﬁ?ﬁ@%‘qtﬂﬁ%

Fifeh PF = PB‘ammﬁ

\/(x—a)2 +y2 =\/(x+a)2
T (x — ) + y* = (x + a)?
A -2ax+a+y*=x>+2ax +a* A y*=4ax,(a>0).
TH UHR WIAd W hE {5 FHR
y? = dax Hl HIR R 2l .. (2)
faetima: 7 (2) W P(x, y) T Tag 2

39 PF = 1/(x_a)2+y2=w/(x—a)2+4ax
= J(x+a)? =PB G))

AT P(x,y), Woed W e 2l
T YHR (2) R (3) ¥ 7 fog fran o o woea fome s go foig w
A (0,0) T TG0 x = — @ BT THIHT 32 = dax BT &

Tererern gefieTor (2) ®, AR 0> 0, x FT AH FIHAS A1 YA & Gohell © T FOTHF
el 39 feafa & waer w1 gom @R =gl wgufe ¥ erfafved ®9 @ R 9 g W
Tkl © 3N WS 1 3187, x-3781 o €A 91 2|

T YR BH el 1 THIHIO 9 T Hehd B

aMepfd 11.15 (b) H y* = — 4ax,

ameRfd 11.15 (¢) B X2 = 4ay,

aMeRfd 11.15 (d) | x2 = — 4ay,
T AN GHRN ! T o Uk THIHIUT HEd |

| Tl | TREe % A SR §, WA &1 A R T MRS e W
feora Bt B, 9itd g1 fog W erar © SR e, SR e1et o wwiol et ¢ TRl Ul
Reerdl 1 A, Tt Af wE ot 63 e gedt © @R far wE o Y@ e
Thdl €, 39 T&H o VT ¥ I 2

3Tl 11.15, 9 I W™ o FHIfoTeh FHieheor ok fiteror o faAifera fshd o
T B
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1. WECE, WA 318l o G Uil el Bl A% WReerd o qHiR | 2 Rl 0%
@ f TAfhd, x-3781 o SRW 7 SR AR e § 2 1 % € o TEid o4,
y-318 o IR 2

2. Afg gufid e, x-318 & oY & &R
(a) x 1 TOT eFTHS Bl o e <E AR Gl &

(b) x T T[UTish SBUNCH & dl e o1 3R Gordl B

3. A gAfhq oter, y-3te7 o TR B 3R
(a) y 1 TOT T 81 @ TR ST i 3R Gordl 2l
(b) y T T[Tk BUMCH @l i Weerd e &1 SR gerl 2

11.4.2 sifyeta sitar (Latus rectum)

TfTSTaT 3 e S A ¥ S ool SN Tleer S 18] o oeed {Eee fSEes e
fifg TRaE™ W 2, F e 1 AHeE el Fed © (3P 11.17)

WA y? = dax T AFAAST SaT @ wod J0a T (TR 11.18)
TRIT hi IR o STER, AF = AC

g AC=FM=2a
3d: AF =2a
IR Fifeh Weer, x-378F o IRT: AT 21 370 v
Y N /P
/ C r
— e
<« —>X

0 i [ < M O\F(a,O) >X
\ v oV B\

AT 11.17 TR 11.18
AF = FB 3R ggferg
AB = TIfYeia Sfien &1 @9 = 4a

SETETUT 5 9 Teh o o1 THII0 )2 = 8x @ d A9 o fewns, 31er, fman s
GHiehtor SR Afetd S i ofarE T Hife)
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o TRy gl § 2 @1 U8 © sy weer Y
x—ﬂ&iav‘qﬁ_dzwﬁ:lﬁél

Hifh R T UK x T ONF AR @
TEfT Weer it 3R geran 21 {u 1w weiento

¥ =4ax, ¥ @ HH W, a=2 < ol oo >
3 WA T AT (2, 0) T IR Waer #t Fre i ’

1 THISHTOT x=— 2 € (3T 11.19)1 )
Tfaea S i @aE da=4x2=8 Vv

TEETUT 6 9 (2,0) 3R =61 x = — 2 9l e

B 1 = aTreRfa 11.19

T iR A (2,0) x-318 T 8 SHAT 1318 T oo™ 1 34 2|

3Td: AT T THIRT y2 = 4ax AT Y2 = —4ax o ®9 § T =0T Fiifeh o
x=-27% 3R T (2,0) €, THAY Waerd s THHW 12 = 4gx o &9 § € V&I a=2.
IA: AT 1 AW FHHWT 2 = 4(2) x = 8x B
SETETUT 7 Ush WA o1 TR0l 1 shifee fr@ent 3id (0,0)2iR 1f9 (0, 2) 2l
T SR 3 (0,0) W AR ¥ (0,2) W=, S y-37e1 R feerd ©, 31 Weaed &1 78],
y-3187 €| SEATT. Ao 1 GHIhL0l, x* = day & &9 | | 37: Werd h1 GHH &
x> =4(2)y, A x* =8y
SETET0T 8 I WA 1 GHIH A FIFAT S y-2787 ok ufia: gafaa & ek fog
(2,-3) ¥ TERa 2
Tl Fifh TReerd y-3181 o URd: TAMAD T IR sUht WY gt fog W ¥, o1d: @R
THHTOT X2 = 4ay A X2 = —4ay, o &9 | T &l fog Waeld o SR 1 A9 o |
ek ear © wg Reerd =g wgufe | fem f5g (2, -3) 9 Terar € g4l 98 31w
& A T R GO 31 Reerd T GHIHN 1% = — gy ok IFIEY 7, Fifch Rejerd
(2,-3), ¥ TRAT €, 3d: &6 W Bl €,

1
2 =—da(-3), FAda = <

3
3Td: a1 THIHT 7
]
X = —4(—) y, S 3x2=—4y

3
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[werereit 11.2]
frafafed w9 1 9 6 9% Y o Y & f<3nes, Wae™ &1 o187, faar 1 aee
AR Afgers Sfen 1 <@ 0 e
1. y*=12x 2. xX*=6y 3.y =-&
4. x¥*=-16y 5. y»=10x 6. x**=-9y
frafafad w99 7 9 12 9% Y% U TWaad 1 THER0T Jd hifad i f5u gfqeer =

T Hl B:
7. A9 6,0), FHAT x=—6 8. MW (0,-3), ATy =3
9. TMH(0,0), T (3,0) 10. 39 (0,0), 7T (—2,0)
11. 39 (0,0, (2,3) W a1 € 31 3781, x-3787 ok ST B
12. 39 (0,0), (5,2) @ S & SR y-187 o WU qHEA B

11.5 <9 (Ellipse)

P,
P, '

uftarer 4 TR IEg da o 39 fagstl @ V.&
Tgeag § et a1 o 31 feer faget 4 <@+ '
I =R Bl 1 % feer faget wi <elgm w5
TRt wed © (ST 11.20)1
el e fRE f6g AR by g _pppEopF+PF,
fageti @ gREi 1 9 =R g 2, 9% fer
fagati & ot F1 3@ T tf B B SeRfA 11.20

TR st T ot WarEs o w9 f6g i defga w1 ohe whed 81 iefaw @t
T @ S e W@, e o1 < 3187 (Major axis) e € 3 g | S
RIESP TSRS

P,

]
[

[

[

[

[

]

]
b
[

[

[
S
rd

T &
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aen 3R def o1 W caed @S, dEad F1 o 37’7 (Minor axis) HEAM T
i orer o o faigell i e o vid wed & (ameRfd 11.21)1

&0 el 3181 1 AT I, 2 W oA A&7 HI A 1, 2b W AR AT o sre HhY
T 1 2c W forad €1 ora: o erer w1 o o qen ordf-ore el H G H R
(3TeRfd 11.22)1

11.5.1 a7ef-gtef arer, aref-ery oter oiiT JiHgw o Wy @ WY @i g F aw X

qag (31reRla 11.23) 1
STl 11.23 ® Lefea o 4 o1 R TH e Q Joreet a-c
s fog P wifsw)
fig Pl M & gl 1 A b
FP+FP=FO+OP+FpP B W) SRy
(FifF FP=FO +OP) :
=c+a+a-c=2a P, S E
o9 @ FI R Th A g Q <Aifv a;@—ﬁruzsa
fiig Q &1 Afra & gt = = '

FQ+FQ =1 + ¢ +b* +c* = 21+
Fifer P IR Q qHI el W feerd €
31d: e 1 R ¥ EH U ©

2,/b*> +¢* = 2a, EDIIY a=4b> + ¢’
a0 a’* =b*+ ¢, ST?JﬁFL c=.a® = b?

11.5.2 U didga &t 1G99 Rafaar (Special cases of an ellipse) ST I
THHW 2 = @ — b H, X 79 ¢ 1 79 fer W iR

cH UE 0H g, 7 9€E @ UROTH SEgd % AR

Tr=Tford YehR © E€a /N
Rorfr () TR = 0, 1 T T, Gefgw & W A e
el St € @R o2 = b2, A1 a = b, IR SHAY <eiege T

Fd o S (ST 11.24) 139 TR 99, TF <rea
=1 fawi feufa & 5 emg=s7 11.3 & afvfa faFan mn 2 aTeRfa 11.24
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fearfa (i) IR e=q, @ b=0. R elga = fe=i a___, a___,
*# foer o Y@rEE FE % fogwe s g © F,
(3TeRfa 11.25)1 PIa 1125

11.5.3 S&haar ( Eccentricity)
afturer 5 Sefgd w1 SehEd, Sefga % o W A R SR @ i w1 e @ ergem
21 IHE T e F gN AR FW F, 6 e= < B

a

?ﬁﬁﬁﬂaﬁaﬁ@@ c%WSﬁﬁﬂT%ﬁﬁﬂTﬁ?ﬁéﬁ@?ﬁae%l

11.5.4 q’?tfoclﬂ T G THIEIOT (Standard equation of an ellipse) T <&
THIHT0T TReAqH Bl © A% i <1 ohg ot fog W 81 iR At x-21e7 41 y-3781 W
feord il U0 < Hwa feepforamg amepfa 11.26 § <@y T )

Y
N
(0,a)

Y
/\(0’ b) 0,01

§ \(_”’O)W y @0) = T (- b0) o b,0) ~
N ,(0,—17) (0,-¢),
xZ y2
_— . — = 1
az( )bz v
a 2 2
® Z.Ly
3TTeRTa 11.26 b a

3T BH 3MehTd 11.26 (a) § S9T U i, forgert it x-21e1 W feom €, a1
HHIROT ST |

M WS F, $iR F, T € iR s FE,# A fag 0 31 7 s 0
7o fig € 3R O W F, 1 3R oM x-3181 9 O ¥ F, &1 IR HOIHE x-3181 81 A
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OF -3 W o W@l y-315 8| F & fAdemes X
(= ¢, 0) qen an; IREHIIED (c, 0) | wd ® C P (x, y)
(3 11.27)1

HH AT dEgE W OHE WP, y) 3 _A B
TR 2 o PO <A it 6 sRal 1 A 24 F,(-¢,0) O]  F,(c,0)
? a7efq

PF, + PF, = 2a .. (1) D
{ﬁ?ﬁﬁ%ﬂﬂnﬁ%, xz\,yz
\/(x+c)2+y2+\/(x—c)2+y2 = 2a a2+b2_1

TR 11.27

g Jx+e)’ +y" =2a-(x=¢) + y?

AT vel H A FE W, TH AW FW

x+P+y =da’—da (x—c) +y" + (x—c) + )

8 W 9 R e @

Jax =0+’ =a-Sx

a
H: T B o A I W EH W Bl ®

r Yo Q)

1 W I B
faetiod: AP (x, y) THEOT (2) 1 IR & €, 0< c<q. T

¥
¥ =b? ]—?
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sHfe PF, = J(x+c) +y°

=\/(x+c)2+b2 (a —zx]
a

\/(x+c) +(a—2( ](sz_a—c)
2
— cX C
—,’(a+—j =a+—x
a a
c
BTN PF,_ =X
C C 3
31d: PF, +PF, = a+—x+a-—x=2a - (3)

a a

2 2

ooy, B g & + Z — 1, He w1 S, 98 S aEel w o g
a

I & 3R THAT P(x, y) el W o 2l
T YR (2) IR (3) O e fag v fF wh $dfam, g o qat faig @ik

2

ﬁ‘afa?a{x-amé?agﬁm%,aﬂwx—z+[§—2:1%|
a

ferarar isfgm o i 9 g0 98 et ue € fop <l Wy fag P (x, y)
ferw
x2 y2

P =1-= sl <1, 31Uq < A A -a< x< a
7q: el et x = 3R x=q ok ot" o feor & 3R & t@neh 1 el off s
%|aﬁw,ﬁﬁﬁﬁ,%@Tﬁy:-bﬁ?y:bé?aﬁaﬁsq%@aﬁﬁwﬁmgaﬂ
feera 21

T YR, B9 3hfd 11.26 (b) ®, IWMT 7T elga o HIR0T —+— 1 =i
A T Thd B
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1 < gl i <EgT % Aieh THIRIUT hed €

A & AFE T ¥, Sega w1 ¥, e fag W sl e e
a @ et e W oo 21 A O L w1 s, e e B o fag
B Hehdl & 3R ohxt | TRA arelt 3@, < 317 9 A o7t Thdl €, 39 & Kl
fao og 9 =t €l

3MRTA 11.26 ¥ I el oF A Tl o e o g faefea femd
WS B 2

1. Srefea g fdenied o @rier wafia € @i afg Sefgn W ww g y) B Al
fg (2, y), (x, —) R (- x, —y) oFt efga W feem 2

2. <reieg it T gee ae aer W feerd Bt &1 S ave B wuitd Y@ W
W TepTerehy WIwl e S Tehan €1 519 o 4 12 o1 e agr ® ot Sief ater -1 o
MY € SR AR 2 o1 B el € o 6 ot y-34el o SHfRwW e €

11.5.5 =wfyuera Ssitar (Latus rectum)

uftumr 6 <refga w1 ATl @ S 9ol 3R S o1e R deed s fgek st fag
Aefga W B, I sgd H1 A ST FwEd © (3T 11.28)1
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EREL %+1y7_2=1 S SreT W HeE JId
mmﬂwﬁwﬁl%mAéﬁwwwbaﬁmwn%

aa‘r%Aﬁ%iﬁﬁl ﬂq?ﬁ%%lsﬂﬁ%ﬁwﬁmé
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bz_l
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g
, b* b’
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a a a
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(fr:¥%e e <A1 1l o WTe TAMAA §) THAT AF, = F,B. 310 e e &1 oarg
2—]92%|

a
SaTEtoT 9 Sefgm ;—;+%2=1a?mfﬂﬁaﬁisﬂﬁ$ﬁ€sn¢,ﬁﬁ®@aaﬁ
e, Seohsal SR s Sfian 1 A 76 Hifer)

2 2
gﬁaﬁﬁmﬁ;—sma,%&Hﬁ@%,ﬁ%@ﬁﬁ&ﬂx-aa{&w%’lﬁqw

2 2
gEicauical x—2+z—2=1,1@r§a=nmﬁm

a

a=53Rp=3

i &l c=ya’ -b*=[25-9=4
Ia: A FRwE (- 4,0) SR (4,0) 2, S o fEwEw (- 5, 0) 3R
(5,0) 81 S8 3781 F AGE 2a= 10 SHAT, T & BT FAE 2b = 6 THEA AR IehEal
20* 18
5%
SETETOT 10 EHTT 9x2 + 4y>= 363 A SR ¥ % e, 6 ok o s
Hargdl, 3 Scohgdl FG TS
7ol fRu 7w <efga st GHieRIr &1 JEIfes SHee o ®9 § foed W

%afﬁimﬁm’a

S
4
2

2
a?ﬁfmr%wa,%&a@W,Wﬁﬁa&T,y-Haéaﬁm%lﬁqW

2

2
YR i TR THIHOT z—2+§=1,ﬁwwﬁmgﬁmﬁ%ﬁm%bzzaﬁ?a=3
S c=4a*-b* = 1/9—4=\/§

‘ c 5
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1 fEr o fdeis (0, J5) 9 (0,—4/5), T ¥t o e (0,3) 9 (0,-3)F |

?ﬁamaﬁmza=6mﬁagaaﬁmﬁ4wsﬁaﬁ?ﬁ%mﬁmg

2l
IETE0T 11 39 <&gd 1 G0 A sifoe, et Tyt o fdens (+5, 0) qen
3iot o fademer (+ 13, 0)

2 2

&1 ifeh <refae o1 9 x-2781 W e € 31 SHeRT e %+z—2=1é?34§m

@Tﬂ,\_flﬁ?ﬂ%f—?aﬁ ﬂ%ﬁ@ﬁa%l%ﬁm%,ﬁ,azllc:ii
HA: F=a—b, % A U TH @ B Y, 25=169 b2 A b=12
2 2
. A
Id: <regR T FHIHT R 12
SETETOT 12 39 Srefed o1 THIehT T hitea, foreen <isf a1er shi ofelg 20 B e =it
(0, £5) %]

2 2

o iR A -3t R feerm €, gdfer el e weieRon %+§=1é7

FTET B
20
fean a=3’l%f?f|‘5f3?l%1=?=10
IR g ?=a’- bW U B T,
52=10—b A b =75
xZ 2
3 A
75 100

SETET0T 13 39 SIeiae o1 HHiehioT T shitory, freent <ief oter, x-2787 o ST € 3R
(4, 3) A (- 1,4) Sefgm W feera 2

2 2

ol <IHg % THIRT H qFE &Y % +Z—2=1%|%1%|§(4,3)am(—1,4)

Aefgm W fom €1 37d: 86 W BN €,

169

e +?=1 (D
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1 16
3R ?+b—2:1 (2

247 247

15

TR (1) 3R (2)Fl B FH W a° =—— g b’ =

3d; A= gHieRo:

W e B

2 2
X y

(247j toar T M 4 15,2 =247 R
7 ) 15

[wrorerett 11.3]

frreAferfiaa woi 1 o 9 qeh g drefgm o il IR vl o frdwmie, < oIR o erer
I AT, Scohgdl Ul s SiTel i GaTe T HISTT:

L+l o 2. 4o 3. 4l o
36 16 425 16 9
2 2 2 2 2 2
4. T4l o 5 N - 6. — + 2 _
25 100 49 36 100 400
7. 36x* +4y* =144 8. l16x* +y*=16 9. 4x2+9y? =36

Frfafead 92 10 ¥ 20 T i o, U gfqasi sl S i gU SrEgd ol GHE0
A it

10. 30t (£ 5, 0), T (4, 0)

11. 3wt (0, + 13), TR0, £ 5)

12. ISt (26, 0), TETET (£ 4, 0)

13. 3 317 o i fog (¢ 3, 0), Y 314 o I 63 (0, £2)

14. 39 35 o 3@ 65 (0,+./5), Y 18 o A 95 (+1,0)

15. < 3187 1 @eE 26, AIAT (5, 0)

16. < 3187 A1 FE 16, AT (0, £ 6).

17. T (£3,0), a=4

18. b=3, c=4,%% qa fog W, TET x 318 W

19. % (0,0) W, <ef-2787, y-2781 W SR faigatt (3,2) 3 (1,6) T Sl 21
20. et arer, x-3181 W SR fage (4,3) $R (6,2) W ST B
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11.6 31fautrae™@ (Hyperbola)

aftarer 7 T SAfaweer, qe o SH Gt faget w1 wqe € et o § 9 feer
fagati @ i 1 SR =R e B

P,F,-PF,=P,F,- P,F,=P;F, - P;F,

3TTeRTd 11.29
R H ‘iR’ 9% 1 FA feman e 7 forgent o @ @ feord fag @ <@ wmw
e feom fog @ g1 < feer fogen =1 defgm &1 rieat wed &) 1fe i frams
e W@ % T g H stfauvaera @ ohg wed ) AT W o areft W@ w6
ITURY T (transverse axis) T g H TR dTell @M 3 STIRY 378 W Aaalq
@1 1 HgTH 18T (conjugate axis) FEd 21 AfAUEC, STIEY 37el 1 fo fage W
FHedl 7, 32 AfTae™ & WY (vertices) W_V\I%(m 11.29)1
T Al & e w1 g R g9 2c @ weia s €, <A vl o ot i gd
(STIIR 3787 T o) Hi 2¢ W TR

F € IR 79 AR » FI 39 YR TR %{\

F & TR b = 2 - ¢? 2bF G AT a_.

&t warg i wed € (SMRf11.30) | X'\ 2 b i s X
HHIRTOT (1) W 3TEX TRT PF,—P F, F, AR20216 P8 F,

@ H_EA

MM 11.30 H AT B R 63 Pl W& \L

W EH WIS el g, Y'

BF, - BF,= AF, — AF, (3ffauteier i JTRf 11.30
TR < STTER)

BA +AF — BF, = AB + BF,- AF,
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#Aq AF, = BF,
gafaq, BF, - BF,= BA + AF - BF, = BA =2a

11.6.1 3cFgar (Eccentricity)

gftemT 8 Wﬁwﬁwezgﬁaﬁiwmﬁs@w Fed &1 dfn

¢ > q, 39T Schgdl Wl Wl TH W FHH T Bl 1 Scohgdl & Gau |, AT g
@aeaﬁ{ﬁmﬁél

11.6.2 3famaeis @1 QH& THIEIUT (Standard equation of Hyperbola) AT
AfTREeTd 1 s got foig W 3R TR x-3787 1R y-2181 R feord & a1 sifamReer
TR0 Tl Bl € U8 § §9e feefae emepta 11.31 | =wie 7y §)

39 B9 MR 11.31(a) W T T tfaaierer, foent Tt x-37e1 T feerd €
HHIR T Fa= H3|

Y
A
\ / 0, a)

0
X'L @ 0 N ! ~
S (=¢0) J(=a,0) | (a,0)\ (¢,0) >R X< (0] —>X
0](0,—-a)

> =

pd

V AN\
Y’ )
2 2 (0,-¢)

S v
a b Y’

2 2

(a) Yy _ X _ 1
a b
(b)

TRt 11.31

A AT F, 3R F, T € 3R Y@re F 1 a4 fag 0 €1 71 «ifse O 7o
fog & 3R 0¥ F, &1 3R oM x-3787 F O W F, &1 3R FOTHb x-37& T T O
Y x-318 T G y-3781 T F, F FIEF (- ¢,0) 3R F, % Fe (¢,0) 7H o € (Tpfa
11.32)1
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(S
]
. P(x, )
> ~
F, >X
(c,0)
v
Y!
TR 11.32

M fife erfameed W HE APy, y) 39 TR B 6 P & e foig 9 =
frerewer fig 9 Al *1 i@ 24 T TW(AT, PF, - PF, = 24
T g7 9 79 T ©

\/(x+c)2+y2 —\/(x—c)2+y2 =2a

a Ja+o) +y* =2a+(x—-c) +y’

3 vl @1 @ FE W, T U FW T,

x+crP+y =4a+4a Jx-c) +y* +(x—c)+)

9 W 9 R oo 2,

cx
— —a=\(x-c)’+y?
a

TH: o I o e I W eH U Bl

2 2
= 2y > =1
a- ¢ -a
2y
a —z—b—2=1 (HR 2 - a® = b?)
a
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faetiod: W1 P(x, y), G0 (3) 1 W< H €, 0<a<c. 9,

x2—a2
Vo= b e

2 2
2 2| X —da c
=+\/(x+c) +b[ 2 ]:a+_x
a a

T YR PF.=a- —x

Wﬁc>a3ﬁ'{€% P @ x=a,aﬂ_?‘\’l'%_'ﬁ Sﬁ'{%,x>a,3ﬁ'{m 2x>a.

C C
Aa - — x FHOTHE & S 2l o: PE, = —x —a
a a

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

& T, A PN x=—a, % o1 AN B q& PF, =—(a+§)Cj, PF,=aq— - x.

a
2 2

34 feifd & PF,— PF, = 2q. Tofer &% fag < %—%ﬂ,ﬁ e F@ E @
sifqEed X fed 8 7
38 YR T4 g T for w sifawaera, fsment s (0,0) 9 ST9<er 2187, x-378 o

2 2
aﬁﬁ{ﬂ%,%ﬂﬁw%x—z—z—z:l.

a
@ ifaRaea S8 o = b &1, USRS Tfauiaet™ (rectangular
hyperbola) e €l

fararerr sifawae™ o T ¥ 79 e frehd ud © f sifawaea |y fag

2 2

(x,y) & ferg, x—2=1+z—2 > 1.
a
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31 i > 1, A< —q Ax>q. FACAY, ok 1 G WBtix=+a A x=—a,%
a
o o fre @l € (1ol G e W anfas fd:@e Tl e €)1

T YHR, ARfd 11.31 (b) H, B9 AfqRae™ &1 THIHIO %—Z—Zﬂaﬁﬂﬂm
g B
T T GHIHON b1 IFHUREeTa R Wi THIEUT Fed ol
| frmuit | sifeem & AFe T §, Sfweed w1 %E, g g W SR
IR e o Wl orer Fdunienl W feerd €1 qunfy =6l U@ ot sifqueeE e € R
g < wefer TETT ST 3787 9 G 3787 B © WXq WHl efeE b srerad se
el | Bl
3mepfa 11.29, ¥ i fquReerdl o O THR0 o e § g8 fefafea feed
I B B

1. stfaueaer, S fdenie o wmder wafia € wife afg sifawreea | ww fag

(r,y)® @ 65 (—x, y), (x, = y) 3 (—x, — y) W ffaoReem ® fem 2
2. SfaoREer 1 T e Sy 218l W eud gidl €1 Te Wed Th HAHS

2 2
W%WRW&%W%IW:%—%=1WW$&T,

x-3181 o Y € IR SHH! e 6 € wih ;—;—%ﬂ T ST 38T,
y-3181 o Y € SN THH! dalE 10 B
11.6.3 =fyeia Sitar (Latus rectum)
aftarer 9 SIfqmeerd w1 AREE § S a3k SyeY 18 W elsed @ee e
e foig erfaateer™ W e, 1 sifautee™ ®1 AiTea Siar ®Ed
et w1 wifa, 7€ 9 W € o rfaatee™ w5t ifvrets Sen w1 ol 2%2%'

saTer 14 Frefafaa stfaaeest & sl ek i & fdene!, Sehgal 3ik ifvers
Sem st TaE A1 hifg|
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2 2
. X y ..
=2 =1 2 _16x2 = 16
® 9 16 @) y x

2 2

Tet (i) fiu o T %—%zlmwunﬁw

2

2
x—2—2—2=1@§aﬁ1wm,%ﬂqﬁ%’ﬁ

a
a=3.b=43R c=ya' +b* =9+16 =5

31 T o feee (£ 5, 0) % SR vl o feww (+3,0) B
: _¢c.3
Jeehadl e=="=3

2
e i a7 v =22 = 22

Gy T TU wEEO & S vE W 16 W AN FH W %—%ﬂ%ﬁm%ﬁm%,

2 2

e GHIHT %—z—zﬂ,ﬁwwwmqﬁ%ﬁﬁ

a=4, b=13 c=\a’ +p* =16 +1 =17
a7 At & fadenss (0, + /17) § @R il o fdenas (0, £4) T

PN
Scohgdl e=—=—"1
2
Tifrets Sem &t oeTs =%=%.

TEETOT 15 AT (0, + 3) SR wfet (O,ig)?ﬂ@l AfqEe™ =1 et T

EAlE
2 2
T iR AT y-218 W, SEfery, StfauReerd w1 FHiehLl %—2—2=la?'@?ﬁ%|
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Fifer T (0, i@),sm%nz a= @
25

aﬁ—{:rrﬁ:[zﬁ (0,i3),c=3 ﬁTbZZC.Z_aZ: 7

sgfere, sifaueerd 1 e §

y2 2

m—ﬁ =1, S 100 y? — 44 x* = 275.

4 4
TETETOT 16 39 ATUEerd 1 THIHTON [1d HIfST &R Tt (0, +12) TR Afeia

Sfar &1 @6 36 @
Tol FfE AT (0, + 12), 7 39T ¢ = 12.

2

Tfaca S i daTs =%=36,b2=18a
Iy A=a+ b 9

144 = a® + 18a
ERIG| a*+ 18a — 144 =0,

a=-24,6.
Fiifeh q EOTCHH 7T Bl Hehel €, THOT 80 a=67d & A% = 108.
3 e fqREeTd 1 THEHIO

2 2
X

y
2 =%, 31 3y2— a2 = 108
36 108 YT

[ wrgeTarett 11.4]

frefafad 9o 1 9 6 d% 93 o, sAfqutereral o oil, Tt o feuies, Sohgar 3k
Tfets Sfer & daE I Hie:

2 2 2 2

P A 2. L2 o 3. 9y —4x =36
16 9 9 27
4. 1622 —9y* = 576 5. 57 -9 =36 6. 49y — 16x = 784.

Frefafed 99 7 9 15 T J&® |, KU U gfqeadl &1 §qe wd gu SIfawaed &
ROl 1A HITSTT:

7. 30 (2, 0), TRWET (+3,0) 8. W (0, +5), T (0, £8)
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9. 39 (0, +3), AT (0, +5)
10. ARl (+5, 0), STIES &1 HT A 8 2
11. R (0, +13), G 3187 1 @arg 24 2

12. TR (3.5, 0), e Sfar s @ 8 2
13. T (£ 4, 0), et Sften &1 @arE 12 2

14. 3 (£7,0), e= %.
15. TR (0, % /10), & T (2,3) ¥ EHL S 21

fafaer 3qrgvor

ST 17 sh ReeTaehR Tedeh i A1, 38k 3 g o 5 el &1 g W 2 S
fo ammepfa 11.33 | <91t 7o 21 =fE wwedes 45 Tt Y

TEW %, @ e 1133 ¥ g AB W it K- 450>,
(3R fd 11.33)1
gl it Y R ohg o @ g0 5 O}, 79 4
=59 T 21 AR o gar g oIk adu Y sre,
-8 % U T & ST B A WA Ut € o) >X
T GHIHT

¥=4(5x=20x Tl
RIS x= 459 80 UQ ©

y2=900 A\ 4 B
ey y= +30 TeRT 1133
d: AB = 2y =2 x 30 = 60 T

IEETUT I8 U S8 o TR, 12 HiX R W@ R W feok &1 otk < &1 IR oy W
Sz B9 W < | ohg W 3 Ul 1 e 3 ST € IR ghT g TS Ueh WAAHhR
21 g 9 foraet g W b 1 9 @2

&1 WM oitorg 3y frerae fog W st ster Seafer @1 Wi Frdwne, eeRfa 11.34 %
FER <9 T B

TReEeTd 1 FHIHTOT x2= 4qy ST 2l iﬁmﬁﬂ%(@%],ﬁwémgﬁ
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3 36x100
2 _— — —
(6)_4a(100j,aw1°-c[a_ > =300 @ 9= 2

e 3T § FHREAB, L 2B & R (x, i)%’l

100 100
g4 2= 4 %300 2 24
= X X — =
g 100

SETET0T19 15 Ut el Toh D8 AB <HI fdsmen o e o 39 R Wit 7 € T sHen
T T A, x-2781 W SR U 90 B, y-3781 W ®dl € 9 W T 855 P(x, y) 30 TR
fam T @ T AP =6 QW ¥ fe@mu f& P faguy ws dsfga 2|

&1 HM AT B8 AB, OX & WU O 10l s © S foR emeRfa 11.35 o fe@mn
T 1 AB W fig P(x, y) 38 TR T fF AP =69 2
Fifs AB= 159, zHfeQ

PB= 9ot Y
PY PQ R PR HUW: y-31& 3R x-od Waw |
glferq)

APBR‘@LCOSng

A PRA ¥, sin9=%

FifF  cos?0 + sin?0 = 1
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Bl

44

4=
81 36

37d: P 1 faiguer weh el 21

3T 11 UT MR fafaer goamaet

e T WA YUEdeh 1 =] 20 S 3 728 5 9 81 19 71 shifsw
T HeUd Woed o 3N 61 8 3R TR 3 Feaer 2| Hevd 10 Hiel S
£ @I SR | 5 et wiel € F%, Wererd o < Wl # gl v @ fomen =
2m?

. T GdEH IR ol I HT hiael (cable)WaeH o &9 H ookl g2 81 9gh

wer S Aifst & 100 Hex wfen © qen fad ¥ 2 Seaier ari W feen gan 2, faew
T el dR 30 HieX 3R Fod BT dR 6 HeX T 94 F 18 R [ TSH T
 SE "H® (supporting) TR i TaTg Td HIToT|

Tk Heqd o7 -SRI R &Y %1 {1 T8 8 We wier i oy 9 2 e S 2
T fR ¥ 1.5 WX R fog | 950 &1 9% 99 Fifew)

T 12 U el 9% 39 YR werdt € foh soen R fdnent i wael o €1 w9
o fag P o1 feiguer o IfTT S x-3181 o Gueh ol fR & 3 9 W 21
S 1 &FhE T T S RIAd 1% = 12y o IMH i TTRT A Sar ok
o 1 foeie areft t@nsti | & 2l

T SAf Jgu W Sed gu Afhd wal € o SHE 1 e Sifwat w1 gt
I T 10 HR @l 21 SN et Aifehal o e i gl 8 et #1 A gr s
Y2l hT HHIRTOT A iU

WS y2 =4 ax, % Jd Tk qHATE B 2 5@ u o weem w9 )
IS &1 oS & da T SIS

qrIIT

3G H1AE ¥ frEfafad Heheu el T8 SAuehdistl 1 1 R 2

¢ T J9, T o 3 fogell &1 9= € W qof & U fer f6g @ gum @
W B B

& FE(h, k)TN B T H FHE (- )+ (v - kP =P B

2022-23



vigp ufes] 281

¢ T WA dd o 34 gt fagen 1 gue @ S ush ffved W @ ek
& T FfEEd fog @ Tm 38 W 2

& T (q,0),a>0 3R TGN x = — q I AT T THHT 2 = 4ax B

¢ TETE I A9 9 SH Gl R Weer o 318 o deed {Ee fees
fig Wae™ R &, I Weae™ sl ATfaeis Sl FEd 2|

¢ I y*=dax h Tfqers S i AT 4a B

¢ T elga qt o 37 fege &1 ggeeg @ et 9o o < fer faget 9 @
1 AN =R BT 2

2 2
& -8 W Y el Sefe o1 FEHiehLT 2—2+Z—2=1 2

o <ifgm w1 et off At o 9 el SR < ster W elsea tars, e
3 fog refgm W &f, i g Wt Aiete Siter sed €

i —2+b—2-1é?mfﬂaasﬁmﬁaa1§ ZAY
o G F vk, G % 4w @ A o 4w @ wn e

ST 2
& & AfqREed a1 o 34 qeft fageti s gy @ foet aa o 9 feer fage
Y U 1 ST R Bl 2

¢ x-3T W AT A1l SRS T FHHI x—z—Z—2=1%|
a
o fuitae™ 1 el oft T @ S areft 3R STy W daed W@rae ek
e foig erfauaera W e, i tfauiere™ s e Ssftar wed 2|
x2 2 2b2
¢ W?—b——léﬁﬂﬁwsﬁmﬁmﬁ—%
o SIfauEe %) Sehsdl, Stfauaer & g @ Y iR g 9 o 1 3
ST B
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et gy

sonfafa ford 7 ed greie el § @ U ?1 g9 o sArfafafas 3 e ot
o TUTH] o1 SO0 TR TSRl Hgiiaes @I SRl Wew €1 Euclid 3 @
300 2.9, SIAfT W T o7 for@n 9 Teuem s o fa=e difqw foa g/
e Y fAfea AfmEifaal o STeR W Senfide feasl &1 wfea fomam snfafa,
et gRY 9Rfal IR gt 3 fwan, STk steed | S sientiv i
faferdi o ST 1 STeawas® &l aamanl safafd fama @1 uhieo wga S
Euclid, = f&m dem St Geags § W off sefs 3 <, @9 1300 9 qe =t
Tl 200 T. 9. q Apolloniusﬁ Ush J&ih, ‘The Conic’ foet i eHe tl%r_d'i[uf
ST o G Yip Rl oh SR H off IR 18 ViifesAl deh Seiig &

Rene Descartes (1596-1650 A.D.) 3 19 W MY o¥eiiteh SAMHA i
T (Cartesian) el STl 2 fogst wefed La Geometry H T 1637 % H
TR gE1 W Svelfus SAfAfa & gosd fgid iR fafedt 1 gt € Peirre
de Farmat (1601-1665 §.) = ST=ifid s feran o g9iael, Fermates 1 fawd W
W™, Ad Locus Planos et So LIDOS Isagoge - ‘Introduction to Plane and Solid
Loci’ had 39eh! §g o a8 1679 . H UehI¥IG g7 &1l SHfA Descartes ohi
Secifier snfafa 1 Afgdia sFomeh 1 53 fae

Isaac Barrow = @i fafemi o6 Jam1 sl fawepa fohaml =qea 3 skl o
IRl T HIH ok AU TG ot i fafer <61 g feam 3=iR oFe yR
o fdunient, ¢ (Polar) 3R fgee@ (bipolar) =1 ¥&mT femam|

Leibnitz = 91" (abcissa), ‘=hife’ (ordinate) IR =¥ T&F (Coordinate),
T WA fwman L.Hospital (TR 1700 €.) 7 Svcifies safafd ™ T Heergof
g g Tl

Clairaut (1729 %.) o Seued i 931 i <o 7afy 98 s &9 9 o 3=
e T &1 sid@e €9 o @1 Cramer (1750 €) 7 Siiw=iis €9 9
T THeeme =1 AN ek g9 BT FHIE (y — a)? + (b — x)* = r A = 39
g ® dveiftes SAfafa 1 gaien g & Monge (1781%.) 3 eyfeh
fog yaour o w9 A @ w1 g T geR 9 fem

y=-y =a@x-x)

T2 J @RT o daad BH 1 Gaad ad’ + 1 =0 =
S.F. Lacroix (1765-1843 €.) Ui Wgd & oi@s o, Aifeh 31 avcifuss
sofafa o AeE #El wel fuerdr €1 3= W@ & g @ 9 fag w9
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o —a
(B-aa-b)

AR (o, B) Wy = ax + b T oA 1 Hag ﬁ AT S=H < @et &

’
a —da

1+aa,J ft feam =g arqa o smvedsE @ T
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