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MED U=2 (Conic Sections)

& 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 <

10.1 gfHerT (Introduction)
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3TTeRTd 10.2 3TTeRTd 10.3
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hyperbola) S8 q@, ¥ o =19 (T o 3Tfafa) 1 h1edl ®, at 8 freifera fearfaat
T i €

(a) SEP=90°, d U= UH gq BT © (MFHA 10.4)

(b) & o <P < 90°,d =SS Tk e Bl § (ST 10.5) |

(¢) SEP=o,d UREDT TF e B & (SFH 10.6) |

R T fearfaat #1 g feofd § 90 i 1 T o gofd: R-IR Hred )|
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3TTeRTd 10. 6

(d) SEO0<P<a,d qel Ip o SH TH I HEd € Al =S g% T SAqaieer™
Bl € (3Mepta 10.7)1

3TTeRTa 10.7

10.2.2 3qYT 'S'@? Ti=se (Degenerated conic sections) 9 dcd E'I_@" & I W
wHredl € @ Frefataa feafaed w8 8

(a) S0 <P<90°,dl uftesg ww fag € (3Mepfa 10.8)!

(b) & B=oq,d T, S HI A w1 ¢ AR =S Tw W @ el @
(3R 10.9)1
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st 10. 10 (b)
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10.3 I (Circle)

it 99, 9 % 39 el w1 T B © S 9 o Tk R fog 9 gme g
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T 1 g9 1 BT (radius) ed € (3T 10.11)1
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P, P (x,y)
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T T g C(h, k) a2 B0 9@ B WA ST 99 W wiE g Py, y) ©
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3fd Il 1 Ol o M W,

(2 +8x+16) + (2 + 10y +25) =8 + 16 +25
a0 (x+4P2+ (@ +5?2=49
R e e A ) e

3Td: I H1 hR (—4,-5)d BN 7 THRE R

aTetuT 4 fageti (2,—2), ¥R (3,4) W ee WM a1l IE I 1 FHIHIU T I
fSraent g W@ x + =2 W feerd 2l

T WA ST TR g9 w1 FHEOT (x— h) + (v — k) = 2 R

Tz fagali (2, -2) @R (3, 4) ¥ v 21 zEfay &9 U § fR

2 —hY+ (2 kP =r e (1)
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TR (1), (2) 9 (3), 1 B HE W, 89 I € Toh
h=0.7, k=13 3R 2=12.58
3T A 1 T R
(x— 0.7+ (y — 1.3)> = 12.58

ot 10.1
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5. % (—a,-b) IR BN 42 — B2 R
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6. (x+57+(r—-32=36 7. X*+y'—4x—-8y—-45=0

8. x¥*+)P-8x+10y-12=0 9. 2x*+2)2-x=0

10. figati (4,1) @R (6,5) ¥ WM o/ g9 1 FHIHWT HifeC @1 g W@
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12. 551 5 % 36 99 1 FHEOT A0 FI R F x-378 R A IR S feg

(2,3) § < 2

13. (0,0)d 1ot ST aTet I <h1 THIshT0l 1 shifere St el W ¢ 3R b sid@vs

RIS

14. 39 T4 1 GHIHTO A HITSC 5@ g (2,2) € aen fag (4,5) 9 @ 2l
15. @ 65 (2.5, 3.5) 9 x>+ )2 =25 3, 9L A1 gd W o & 2

10.4 9vac™@ (Parabola)
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T T W T
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e W ffyea fag ik ffvea w9
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7
e qrieT 3T
< / ‘/%
/7
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3TTeRfa 10.14

10.4.1 ST kT FAIUTR GEIRIOT (Standard equation of parabola) RIS Hl
GEieRTu] TeTqH Bl © AfE sEeht v ot fag W el iR gHeR! wefia oter, x-31et
y-318] o ST Bl &1 Teerd o UH R Hue e e Sehta 10.15(a) ¥ (d)
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A A A r
¥ by
|| L
e S X'€ >
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v
y2=4;-; Y’ Y y=—dax
(a) (b)
Y Y
AN A
pa y=a N
2 p'e
F(0, a)
F (0,-a)
5 X
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x’=day x’=—day
(c) T 10.15 (a) | (d) (d)
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0 3R @1 x = — ¢ 1 TTea w0
e eifse foF it F o) frran 121 fran A };
W & FM @it 3R FM =i foig O R wafgsrtsa (=a,)B
FIfTT MO ! X T 9gRT| Waerd #1 gRemr P(x.y)
% IFTER WA fag O W W IR Weaed R
&1 ¥id Feard 81 O F o fag AF OXH  ~ M| O F(a.0) >X
x-318] 3R THeh waead OY i y-318l efifsa) w s
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M AT Teerd W 1 a5 Py, y) 36 TR ¢ T
PF = PB (1)
aﬁPB%@Tmm%Béaﬁ%ﬂw(fay)%‘qﬁxg@mvﬁ%

F= Jamar vy B fhray

azfr% PF=PB, 84 U &

J@faf+y2=Ju+af
AU (x — @) + 2 = (x + a)
A ¥ -2ax+a>+y*=x>+2ax +a* A y*=4ax,(a>0).
TH YHR WIAd W hE fag THehor
32 = dax 1 TS H B ()
faetimd: @1 (2) W P(x, y) T fag 2

o PF = J(r—a)? + 17 = \J(x — a)® + dax

=WZPB . (3)
Y P(x,y), Woerd W e 2l
W YHR (2) ¥R (3) ¥ e fag fran i v woem fogen o gt foig ™
A (0,0) T2 TR x = — @ BT FHIHT 32 = 4gx BT 2

faaemr g (2) §, 9% ¢> 0, x 1 AF TR a1 A € Tohdl € T FOTHS
Tl 39 feafa & waem #1 youm oiX =gl =qute ¥ aiffyed 9 9§ R 9% @ W
ekl © 3R T 1 387, x-3781 h €FIHE A 2

TH YRR &0 TeeEl 1 FHEH WK Y Fehd &

ameRfd 10.15 (b) ® 12 = — 4ax,

ameRfd 10.15 (c) ® x> =4ay,

amepfd 10.15 (d) ¥ x2 =—4ay,
T IR GHIHN ] oo o Wi WHIERUT HEd

| Tooautt | e % WE T W, WaeE F A R T e e W
feord grelt 8, vt 9o foig W el @ SR e, Sor e1et o wwial e ¢ TRl U
Reerdl w1 e, Tt i wE ot fog e gedt € @R far wE off Y@ @
Thdl T, T &Ik o v @ o 2

3T 10.15, § W<t ReIed oh Y107 THRT0T o FRieror 9 feifera freend wma
T 8
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1. W, Waed 318 % Qrdel TAMA Bl &1 A Wi o G § )2 1 %
2l gufid, x-3181 o STfEw € SR AR Wi § 2 1 Ug ® Al wHiEd o,
y-3181 o TR B

2. AfE gAfHd 3181, x-3181 o SR @ 3iR
(2) x 1 TOT eFTHS Bl A e <E AR Geadl
(b) x T T[OTish BUMCH € dl e o1 3R Geordl 2|

3. af% wwfea oter, y-218 o SR 8 SR
(a) y 1 TOT T 81 O TRl S h1 3R Gordl 2|
(b) y 1 T[T BT @ i Weaerd e w1 AR el

10.4.2 Tifyers Sitar (Latus rectum)

TfTSITeT 3 Weerd S A ¥ S ool S Tleerd i 318l o clded {EEs fEeh 3
fifg TaeR W B, F W 1 e Sian #Ed & (3t 10.17)
TWEAT ? = dax Tl RIS SHaT o oS FTd T (TRt 10.18)

TR ST IR & AR, AF = AC

2G| AC=FM =24
3d: AF =2a
IR Fifeh et x-378F o IRd: THE 71 o7 v
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— T
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B

N Vv N

3TTeRfa 10.17 3TTeRfa 10.18
AF = FB 3R ggfery
AB =TIfad Sften &t &6 = 4a

SETETUT 5 A€ Ueh Waeid 1 GHIEI 32 = 8x B al A9 ok fadenien, oter, fean
Gl 3R els e 1 @are d i)
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o fou wfieor § )2 w1 UE § sHfaN Waed Y
x-ﬂ%?é*qﬁﬂzl:mﬁ:lﬁél

Fifh FHIFIT § UG x HT ONF AR §
THfeT Referd et 3R Geordr €1 f{E 1w gefiertor

Y =4y, gON FH |V, g =2 < o 2,0 i
I: WaAT 1 AT (2, 0) 7 3R eler™ i e

T THIHT x =2 B (3MFfA 10.19)1 i

TiAeAs Sften 1 @AE da=4 x2=38 v

SETETUT 6 T (2,0) AR Tl x = — 2 a1t el

- o | T 10.19

& Fifen A (2,0) x-318T W T THAY x-3787 T8 WA h1 3787 B

3Td: WA T GHIHRT )2 =4ax AT )2 =— 4ax o ¥ H AT AMfeT FAifh e
x=-27% R 74 (2,0) B, THAT W 1 FHH 12 = dax F €9 H © 5@l a=2.
IA: W 1 AW FHHWT 32 = 4(2) x = 8x B

IETETOT 7 U a1 TH0 Fd hifae fagest 3 (0,0)3R i (0, 2) =

&1 iR i (0,0) W MR AT (0,2) WE, S y-3787 TR FErd €, 31 Weyerd 1 278,
y-3181 1 ST TReeTd hl THIH, x> = dqy® &G § 2| 37: WAAT T THHT &
X2 =4(Q2)y, Fi x> =8y

SETET0T 8 IH WA 1 THIHOT Fd RIS S 3787 o Ui Safha 8 3R fag
(2,-3) ¥ TERa 2

Tl Fifh WReerd p-31e1 o URd: TAMHA T IR s9t v got fog W R, o1 THe
TR x2 = 4ay A x =—4qy, o ®9 H & el o Waed & W a1 19 god |
o e @ wq e =g wque o feea f6g (2, -3) W oA € 9T 98 e
& A= AT SR G 3T: WA 1 FHIEHI x2 = — 4gy ok ITEU €, Fifeh eI
(2,-3), 9 TRA1 §, 3d: 6 U Bl §,

1
22 =_4q (-3), AUda = 3
3Td: WIAT HT THHT T

X = —4%5% i 3= 4y

Rationalised 2023-24



196 TIfOTd

[weTereit 10.2]
fr=fafad 997 1 9 6 9% 9% ° 99 & <9, Waer &1 3181, faar &1 Tt
AR Afgers sfen =1 ofard i it
1. =12 2. x*=6y 3. yP=—8&
4. x*=-16y 5. y»=10x 6. x**=-9y
frafafad 999 7 9 12 9% Y% U TWaAd 1 THRI0T Jd hifae i f5u gfqeer =

T R B
7. A (6,0), F@ x=—6 8. AfH(0,-3), Ty =3
9. IME(0,0), 4 (3,0) 10. 39 (0,0), 74 (—2,0)
11. 39 (0,0), (2,3) & Wl & SR 787, x-3787 o SR 2|
12. 9 (0,0), (5,2) ® a1 € AR y-3781 o Woel TAAA 2

10.5 <9 (Ellipse) . P,

. 8 < >
uftamer 4 T 999 dd K 39 fage V \
T4 ¢ fomen qa o  feer fogedt @ ot @ '

I R gl 1 & fer faget w1 <l @t
TRt wed € (STHA 10.20)1

| femmo] kom0 foveh iy 1 < feem P,F,+PF,=PF,+PF,=PF+PF,
faigati @ g =1 =M =R g 2, o' fer
fagati % = #1 g0 A A e Bl THf 10.20

P,

IR 1 et ol YarEE o weA g ol e o ohe wed €1 <rHgd @i
T ¥ S oren Yares, el 1 e 31el (Major axis) Hedrdl € 3R ohg § M
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e SR G 7 W Ao erge, IEgd w1 g 3 (Minor axis) HEA
& a1er o ercd Taigall 1 <relga o vt wed € (SeRfa 10.21)1

&0 el 3787 1 A I, 20 W T A&7 HI A 1, 26 W SR AN o s H
T A 20 W forad €1 o ol ore Bl A o e ored oy erel i e bH 7
(3ARfd 10.22)1

10.5.1 37¢f-gtef a7er, aref-org a1er ofiv g & Fg @ WY & T & Aer 7

Haiel (3t 10.23)1 S [

MR 10.23 H I&ga o6 <6 31 W TH e Q bre a—c

g fdg P wifsuy

fag P T T @ i = A b
FP+FP=FO+OP+FpP RETT. © of © 7 )F

(Fifes F P=FO +OP)

=ctata-c=2a

oY AY W Th A fog Q wfifSw) a
fiz Q #1 fw @ fel 1 A e
F1Q+F2Q:\/b2 i 2f + \/bZ +c2 =2 le + 2

Fifer P &R Q I disfgm W feera €
31q: deferd w1 gl @ &9 U @

2.2 +¢? = 2a, SR a=.b + ¢
q a2=b2+cz, 3:[941’—([\ c= /az_bz

10.5.2 Sehgar ( Eccentricity)

afturrer 5 efga #1 Sobsar, SEgd & S @ IR 3R S @ v Y gRE % e
2| ST B o W TR T, weiq e=S R

e 9 H g F c%g’v‘rmgﬁﬁm;qaﬁmfwﬁéﬁﬁ{ﬁaeél

10.5.3 q’?éfgﬂ T G THIEIOT (Standard equation of an ellipse) T e w1
GHfiehT0T TReAAH Bl © A i 1 ohg ot fag W gl iR AfEt x-o1er A1 y-21er W
feord 81 U0 < Hwa fhfa=me smepfa 10.24 ° <@g 7w B
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N
0,0)

1 \(O’b) (oﬂc) q

N / \B 5 .
'< ° ® > ~ /X
X a,0)\-0) O (c,0) /(a,0) X (= b,0) o (6,0)

0,-b -

N ,( ) (0,~c)

x2 y2

G 0
(2)

xZ 2
(b) —+Lz—1

2
3T 10.24 b N

39 TH SR 10.24 (a) § I MY ek, Forgent TRt x-o1e1 W feora €,
IR Fea= |

HH AT F, 3R F, i € iR T@ree F F, %1 94 fag O 81 71 @ifse O
%ﬁg%aﬁTO@anﬁSﬁ'{Wk@l&Ta Y

OF F,# SR FoTeF x-a1 81 7 O W g -
X W T @ p-Fe | F % fRwie ?
(- ¢, 0) TN F, % f&em® (c, 0)WH & T, B
(3TRfd 10.27)! Fi(-¢,0) O]  F,(c,0)
oA wifery el W i f6g P, y) 3
TR B 5 P9 S i st a1 an 24 D
%SWH 2V 2
PF, + PF, =24 (1) % + % =1
W E T, 3MMeRte 10.25

Ja+ o +y7 + @0 +y' =2

g Jx+e)l +32 = 2a— J(x-c)? + 5

A vel F A FE W, TH AW FE T
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(x +c)?+y'=4a®> - 4a A (x —c)2 +y2 + (x —c)z +y2

5 W @ W/ e

1/()c—c)2+y2 = a—Ex
a

;o o A I W eH W Bl @

x
+ 2)7 =1

a a’ - c

x2 y2
3:[941?1 —2+?=1(5Pﬁﬁcz=a2—b2)

a
31?[:?\:1‘5731?111'{ 1%1'52

x* y

Sy -l (2
1 W B B

farediTa: AP (x, y) G0 (2) ﬁwm‘% 0<c<a. dd

o B

ESIRIY PF, = J(x+c) +y°
:\/(x+c)2+b2 2 _ZXZE
a

. \/(“0) +(a’-c )D*[(sz‘“ <)

/ poxd_ a+ls
TR

ESICER PF,_ a=——
a

N|><
[
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oF: PF,+PF, = a+-x+a-x=2a e
a a

2

2
zofay, wig fag s % +2}—2=1,aﬁa§&:aﬂm%,a%wﬁﬁﬁaa§ﬁa’faﬁ off G

I © 3R T P(x, ) el W e 2l
T YR (2) IR (3) 9 e g fopan fF wh Sfam, g o qat faig @ik

2

o o1t x-278 & oW B, Emwﬁw—+ 7 = 1%

WW%W@W%WW%%WWW%@P@M@E
ferq

2

2
X _ Yy
? —l—b—2 <1, ﬂﬂfﬂﬁs @, WA -—a< x < a

I1a: <regT sty = — q 3R x = q o o= | foa g ot 57 et o ool ot s
%|sﬁw,a‘lﬁqﬂ,%@aﬁy=‘baﬁ1y=bé€aﬁaﬁﬁ%@aﬁﬁwﬁm§aﬂ
feera 21 r

Tl YR, B9 3AeRfd 10.24 (b) H, wfqnqaﬁzfaﬁé:ww =1ﬁ
A= Y Thd T
1 < gl i EgT % AieR THIRTUT Hhed g

| Tt | Sefm & W we ¥, Segn w1 $s, 9o fag W e 9 e
g o a1t frdemedl W fee #) FeT T gl w1 stemd, T ohw g o= fig
B Hehdl € 3R ohg ¥ TR arelt 3@, < 317 9 o o7t © Ghd €, 39 & ki
faoe oeg 9 =T 2l

3MeRTd 10.24 9 9t <efg o A G0l o et @ g8 faeifera frepd
W B €

1. Srefgm g et o @i wmiha © it afe defam W wh fag(r, y) € @
fdg (—x, p), (v, ) 3R (—x, ) oFt <ega ™ fee 2

2. S it Aol gee e erer W feord it &1 S sver w1 wuftd Y@ W e
T TehTershy WIw fohan S Tehan €1 519 o 9 x2 o1 e a1 ® ot <ief aver x-31e7 o
IR € SR AfK )2 o1 BT o1 ® ol el aver p-31e7 o SERW e €
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10.5.4 Trfyers Star (Latus rectum)

aftermr 6 <refga w1 AR @ S Al oK G stet W oded e faes 3 g
fegd W T, F g F AT AT FEd © (ST 10.26) |

2 2
X

g 7+Z—2=1 w1 TS ST W e W e

HET AF, &1 @ [ 79 Ah R (¢, 1), 31901 (ae, /) T

WA@W—”} =1, W feod 21 309 e 9w el ©:

(ae)? +_ 1 X
az b2 C A
OFP=b(-¢&) /I/\I\
g X<t >X
5 C2 _a2—b2 b2
N i ’
A/
ATfiyera Sirer Y
FHfer 12—— ”ﬁl—— TeRTRT 10.26
Hifer e y-2181 o Gue gafhd g €, (F:ee 78 < el o @i gafd #)

2
AT AF, = F,B. 3Td: focia e &1 o — 2b° 5,

SETETOT 9 e %+%=1éﬂfﬂa¥aﬁwﬁﬂfé€ﬁ€w¢,ﬁﬁ®@a&mﬁ
T, Iohgal 3R Afeia e 1 aTe T it

2 2
kit %Em%?, %éﬁaﬁa@%,wmﬁﬁaﬁx-aaéﬁm%ﬁqm

THRTOT i —2+y—2=1,15|‘®=nmﬁm

RSIR N c=+Ja® -b*=25-9=4
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aa: A o e e (- 4,0) R (4,0) 8, ¥l & fdwne (- 5, 0) @R
(5,0) S| <8 3781 FY AGTE 2q = 10 IHAT, T & BT FAE 25 = 6 THEAT SR Ieohaal
4 i e 22218 g,

a 5

SETETOT 10 EHTT 9x2 + 4y2= 36 3 AR iR ¥ % Fwne, 6 ok g s w5
e, 3R Sehgdl T HIT)

Zol fRu Tu <efga &) gHieIor &1 gEifes SHeRe o ®9 § faed W

2
x_+y_:1
4 9

2 2
a?ﬂﬁ%Em%?,x—éﬁaﬁa@,wmﬁﬁaa,y-aaéﬁajﬁm%lﬁqm

w‘lwaﬁwaﬁmm—+ —lﬁwwﬁmgﬁm‘zﬁm%b 23 q=3
R

T e=
ad: AR o FwiE (0, \5) T (0,—4/5), B1 Ihuf o Frdwnss (0,3)9 (0,-3) % |
o1 T AIE 20 = 6 THEAT Y N HT AT 4 TREAT I eI HT Shwar
gél

IETET0T 11 39 <Hgd 1 GHIHIU A swifee, et Tifyet o s (+ 5, 0) qen
it o e (13, 0) B

a5 T

Q|0

T FiifeR < e x-se W feer § s mww—+z—2=1éwﬂm

B, el ofef - aﬁﬁwﬁaélgﬁaﬁ%,ﬁ,a—lic—i&
I A= —b,% GI H T WE BT R, 25=169-b* A b=12

2 2
37: ST 1 TR —— + L =1 3§

169 144
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SETET0T 12 39 e o1 iRl T shifere, Freen < ater st darg 20 ® qen At
(0, +5) €l
2

2
T it A p-31er W fem €, gEfaw defgw @ @i %+y—2=lé?

a

&Y B
20
fean @ a=3’l%f?ﬂ‘5f8?%1=7=10
IR g c=at- b@m%ﬁ?ﬂ%
$=100—5 M b=
2 2
37d: x_+y_:1
75 100

SETET0T 13 39 Seige o1 THiehIoT T shitor, foreent <ief aver, y-2187 oF orfew € o
(4,3) TN (— 1,4) e | feem T
2 2
Tl <Hgd o GHIRI HT AME ®9 x—2 +z—2=1%|'%1%|’3(4,3)w (-1, 4)
a

el W feerd &1 37d: €9 W el ©,

16 9 _

?Jr?—l . (D)

1 16
3R = +b—2 =1 )
FHeRTT (1) 37 (2) i B W a° 2;” gb = 21457

3Td: 3T HIHIOT:

B 2l

52 32
47 D+ 247 =T a7+ 15y2 = 247 B

478 15

Rationalised 2023-24



204 TIfOTd

[wrommaett 10.3]

freAferfiaa gl 1 o 9 e T Srefga | e R vil o frdens, i o) oy ere
1 ST, Shaal qul AT Sl H1 AT [ B

2 2 2 2
1+l = 2 XX 5. =+ =
36 16 4 25 16 9

2 2 2 2 2 2
4. x_+y_:1 5. x_+y_:1 6. x_+y_:

25 100 49 36 100 400
7. 36x*+ 42 =144 8. 16x* +)y*=16 9. 4x*+ 9% =136

Frfafad 9o 10 ¥ 20 T e o, XU gfqasi &1 9@ ®3d §U ar&gd sl FHIR
T <hifSIT:

10. 3t (+ 5, 0), T (+ 4, 0)

11. 3T (0, + 13), ARFT(0, + 5)

12. ST (6, 0), TETET (+ 4, 0)

13. < o181 o of g (3, 0), @9 318 o 31 fa5 (0, £2)

14. 39 3187 o A T3 (0, £4/5), T 34 & A 65 (2 1, 0)

15. el e1er o) oA 26, A (5, 0)

16. < 3787 WY oA 16, AT (0, + 6).

17. AT (+3,0), a =4

18. b=3, c=4,%% qa fog W, AT x 3187 |

19. % (0,0) W, Sref-2181, y-37e1 W AR gt (3, 2) 3R (1,6) @ S 21
20. dref erer, -3 W AR gt (4,3) 3R (6,2) @ S 2

10.6 21fquvae™ (Hyperbola)

uftarer 7 e faweed, 9o oS4 weft fagen o wqeea © e § 9 feer
fagati @ i 1 R =R e B

R H ‘iR’ 9sg 1 WA feman e ® forgent ot ® @ feom fag @ < ww
fene feom fog @ T < feor faget =i Sefgn =t TfaEt wed §1 Tl i faem
I TErEE % T fog h stfautaera @t ohg wed ) AR W o areft W@ w6
ITURA A (transverse axis) TN Hg H ToRA Il @M ST STIL 278 W Aolal]
@1 1 G 38T (conjugate axis) HEd €| ST, STIEY 2187 hi o fagei w
el €, 3= AT % I (vertices) HEd @ (3MehTd 10.27)!
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PF,- P F,=P,F,- P,F,=P;F, - P;F,
3TTeRTd 10.27

T A o e BT S0 A BW 2 @ WRiA R ®, S wil o e gl
(STIRY 3181 1 ) 1 20 W YA Y € R 86 AR b ol 36 TR R

FWE T b = 2 — o? 2b 7 WIH AY S o HEd ® (AH 10.28))
FHEIOT (1) W =) AR PF,-PF,
AT T

MM 11.30 § ATeN B fag P&l W& W
T 9 =i g, f
BF,—BF,= AF,— AF, (3ifqutaerd =1 aferer
% ITIER)

BA +AF - BF,= AB + BF - AF,

#Aq AF,= BF,

g@feiT, BF, — BF,= BA + AF - BF, = BA = 2a T 10.28

10.6.1 3ehgar (Eccentricity)

gftemT 8 ﬁsfqﬁﬁwﬁmme:%aﬁaﬁwmﬁs@m %ed &1 dfh

¢ > q, THT Schgdl Ht ff TH W HH TEl el B Scohgdl o He |, AAGE g
@aeﬂﬁ{xﬁtﬁ%ﬁ?ﬁél

10.6.2 SIfdaed T A& THIEIOT (Standard equation of Hyperbola) 3
SAfaeae™ 1 %% Jet fog W IR TRl x-a1e1 IR y-31e7 W feord & df rfaoRerera 1
TR TeTad Bl © UW < Ge feeRfamd emehta 10.29 # S9IfT M €
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e BH ST 10.29(a) § <MY MU Afqafiaerd, foesht i -t w feoa €
T FHRT FqA H3|
Y

N
Y \ed/
4\
\ / 0, a)
(0]
X’L & P N 1 ~
SCa0 Jcan | @olEn o X< —>X
(0] (0,—(1)
v \

Y!
2 2 (0,-¢)
iz - Lz =1 v
a b Y’
2 2
() £ WY,
a b
b
3TTeRTd 10.29 ®)

A AT F, 3R F, A € IR W@rae FF, %1 727 fig O €1 9 e O 7t faig
T #R O¥ F, %1 3R UFIeTh x-316 9 O F, 1 3R 0N x-374 €| T O ¥ x-378]
R & y-314 B F, % FREE (- c,0) 3R F, & PR (c,0) 79 o & (3Tl 10.30)1

N =
Il
5 P(x, y)
> N
T > X
(c,0)
v
YI
3TTeRTd 10.30

M o erfameed W HE APy, ») 39 TR B % P o e g 9 4
frrewe foig @ Al 1 i@ 24 T @AW, PF, - PF, = 24
T g7 9 79 U@ €
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\/(x+c)2+y2 f\/(xfc)2+y2 =2a

a JEa+e) +y? =2a+(x—-c)* +)°

I welf @1 @ FE W, T UG FW T,

(x+eoy+y =4 +4a J(x-c) +y* Tx—c)f+)

9 T 0 W e €,

cx
— —a=\J(x-c)*+)?

a

T: O I WA HH R W U B €,

oo
Clz 027612
X2 y2
DI = -5=1 (Ffh & — > = b?)
a” b
31d: TufaRaed W fioa & 63
LA
a*> b

1 W HI B
faetiod: WA P(x, ), G0N (3) 1 HIR H €, 0<q <c. @,

2 2 "
y=>b F
39 IR PF, =+ /(x+c)2 +y2

2 2
2 2| X —a cC
:+\/(X+C) +b [ 2 J: at+t — X
a a

ESICEAR PF,=a— —x
C

Wﬁc>a3‘ﬁ'{€£@ P @ x=a,éﬁﬂﬁ7ﬁ Sﬁ'{%,x>a,3‘ﬁ'{m §x>a.
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C C
A~ — x FUIEE E WA G PR~ —x —a

c cx
ZgfaT PFlf PF2 =g +—x —— + a=2a
a a

& T, A P Y@ x = —a, o 15 AN Bl d PF, =(a+§xj, PF2=af§X.

2 2

39 feerfd o PF,— PF, = 2q. 3Hfeq g fag S %—%ﬂ,aﬁa@sam%aﬁ
FfqEe™ T fem g 2l

9 YR g a5 foran i & sifqwaem, e &% (0,0) 9 o7 ueer 3181, x-3181 o

2 2

aﬁﬁﬂ%,mﬂw%%—z—zﬂ.

Eah‘ srfqmee™ fed = b 3, GuaRIvia Afques™ (rectangular
hyperbola) Sege €|

oo sifawae™ & T ¥ 50 I8 frhd ad ® fF sifaweea ® gk g

2 2

(x,y) & fag, x—2=1+Z—2 > 1.
a

St |2 > 1, Stoidr<— g Ax>aq. THRIY, T B AT @S x =+ a FR x=—a,F
a
st o fro 7@l € (1eEn W e W ardtash 3id:@s Tl B €)1
2 2
T YHR, SARfa 10.29 (b) §, TH SfqWRae &1 THIHIO %—z—zﬂw R
Tohd &
T < HHIR i STfduaer™ T Hieh THIERTUT hed €
| fewuit | stfmeaer & wFE et §, sfader w1 %R, Yo fig W SR
SIRY el o Wl et Frenien W feerd €1 qenty aei W@ off stfawee e € T

IS I e T TR e o T 37eT B € g U et w rem ve
Fensti | B
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3Rl 10.27, 9 Wit TfquReerdl oF HHeh GHiehil o FRiemr § e frefafea feed
T B €
1. stfauaea, S fdemial oF ae Tafad ¥ Fifs g stfanaas W T fag
(x,y)%?ﬁﬁﬁ(fx,y),(x,fy)?;‘ﬁ'{(fx,fy)“ﬂ FAfaaee™ W e )
2. FfaTeer™ 1 T Ged STEY 18 W fod et €1 ¥€ Wed Th U

2 2
T fEE T ST S a1 §1 SSTeUE: j—iv—6= T ST I,
x-318 & I € IR TR TR 6 T Tah _’g—l T ST 374,

-8 o ST B AR THHT oA 10 2
10.6.3 e 4T (Latus rectum)
aftarar 9 stfauRaerd 1 A @ WM arel SiR STIeY 218l W Ao s ek
e foig arfaueerd W 8l &l tfamee™ &1 Arfirets siar wed 2|
2
Feil F i, e T e € e % A S %%u

saTeT 14 Frefafad stfaaeerl & sl o) Tifget o e, Sehgar sik Tifvers
ST st @98 1 it

2 2

(i) %'iv_fl (i) 12— 16x> =16
2
W(l)@ﬂ‘lwﬂw——g—lmwww
2
x————lﬁgarﬂwqt 70U €

b2
a=3,b=43R c= & +b*=9+16

Ia: A o e (+ 5, m%aﬁwﬁﬁasﬁ%mw(ﬁ,m%w
. c 5

Bﬁﬁ?ﬂ e=—;—§

O I T

a 3

N
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2 2
(ii) ﬁwﬁw%ﬁqﬁaﬁmﬁﬂmaﬂﬁmi}—éf%ﬂ%ﬁwmé,

2

2
M THIeHT0T %—Z—fl,@wmﬁmmqﬁ%ﬁ

a=4, b=13R c=+la* +b* =16+ =17
aTd: A o FdesR (0, + /17) € SR whel o Fdwnies (0, + 4) B

. _E_\/17
Iehgdl e=—==r
2
; ; =2Z :%.

SarEIoT 15 AgEt (0,i3)3ﬁ'{‘%ﬁ‘5ﬁ(0,ig)mﬁ FfTEer™ w1 e

HifsTa]

2 2
o1 iR AT y-21e1 R €, gafery stfaueerd 1 gt %—z—Zﬂéﬁmﬁ%l
Fifw 3 (0, ig),m a= g
o 25
AR e 0,£3);¢c=3 AR b= -t = e

5ot Sfqaeaerd w1 G @

y2 )C2

) (%)
4 4
SETETUT 16 39 SATTUReerd o1 FHIhI0 Fd shiforg @kt et (0, £12) 3R e
et & e 36 2

T it AT (0, + 12), ® €T ¢ = 12.

: ) 2b°
B GERSICIREIRSEH =i=36,b2=18a

a

=1, 3Tq 100 )2 — 44 x* = 275.
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AT A=ad+p 9
144 = a* + 18a

1A a*+18a - 144 =0,
a=-24,6.

Fifh o OTHF T B Tohdl €, SHT 80 a=67d & 3 A = 108.
3d: A= IfdRacd &1 THihLol

2 2
L2 1% s 32— 2= 108

36 108
| Tt 10.4]

frefafad 9o 1 9 6 d% I3 o, AAfqutereral o ol Tt o fesie, Schgar 3k
BIEGERSIEICARS IR ISRC IS LS

2 2 2 2
APy 2. L8 = 3. 92 4y =36

16 9 g N
4. 16x> —9y* =576 5. 5 -9x* =136 6. 49 —16x* =784,

frfafed 999 7 ¥ 15 9% Y& |, KT 70 gfqaei &1 9% & g AfTmEe™ &1
THRIOT 1A il
7. 3 (£ 2, 0), TFET (+3, 0)
8. 3 (0, +5), AT (0, + 8)
9. 3 (0, +£3), AT (0, + 5)
10. R (£ 5, 0), ST 2787 1 &S 8 B
11. =gt (0, £13), St 2181 1 o 24 2|
12. TRFET (+3./5, 0), Tcts Sher &1 @ 8 2l
13. AT (+ 4, 0), Teta Sften i o« 12 21
4
14. ¥MH (£7,0), e= 3
15. TR (0, + /10 ), € A1 (2,3) W BRIl 21

fafaer 3grgvor

ST 17 U RAeTdshR qladeh 1 119, 6ok 9id ohg § 5 9l 1 g W & S
for emepfd 10.31 ® <wfan @1 B1 AR Weds 45 9 TEW €, o Aehfa 10.31 § g
AB F1d SIfST (3TeRfd 10.31)1
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gl Hifw AT H g oid @ i 5 9 ?, 'W
a=>53m gt € AfE v ger fog i qdor T e,
x—31&] F ¥ AN o STV B A WAAATRR IR=]
1 FHIRTUT
32 =4(5)x=20x Bl
RIS x=45d g9 I § < >X
32 = 900
Zafay y = +30
7 AB = 2y =2 x 30 = 60 T
IETET0T 18 Th 38 oh TR, 12 HieX [ W MUR W
T 3 Y AT G 3 W1 2 IR P g 5 Th
AR &1 o | fehal S W gepra | S 2
&1 WM ity o e fog W ek eter Seafer ©1 e fdener, smepfa 10329
STIER TRIT T 2

y g

- - 45>,

A\ 4 B

WA FT G x2= dqy ST B %{%H@%’L%E@rwémﬁ

03 C 36x100
(6)2=4aBm—OE,33I?ﬁ?La= 2 =300 #t 9w 2l

- 1 . 2 .
ma@'ﬁwAB,mlﬂ 21 B o s (x,m)%l
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2
2 — —_ =

EiS I x? = 4% 300 x 705 =24
x= 24 =267

SETETUT19 15 Tt oot Tk 9 AB I Feene o e | 59 YR @it T € i 3qen
T T A, x-2781 W SR 393 90 B, y-3181 W ®dl € 9 R T &5 P(x, y) 30 TR
forn T € foF AP =69 T fewmeu fo P foguy wh 9w 2
T WM WST B8 AB, OX o ¥ O i sl © S| {6 afepta 10.33 H @
T 81 AB W 85 P(x, y) 30 TR € T AP =69t 21
Fifs AB= 154, z@fe

PB= o4
P¥ PQ 3 PR SHHI: y-3181 3N x-318] T o Siferg)

X Y
A PBR ¥, cos = 9 A

APRA T, sin6=%
FfF  cos?O +sin?0 =1

oxd . ovd
. =1
o B H "HeH
O x_2+y_2:1
81 36

1d: P o1 feiguer weh <l R

3TETT 10 UT ATRA fafaer woaraet

1. 9% T WIAIRR Gedes 1 S48 20 G 3K e 5 9 71 W Fa i)

2. U HeUd TS o SN 1 B 3R SHH 3 Feaer 21 Hedd 10 Hiel S
? 9IR eMuR ¥ 5 i Higr ® T, Woed & Wil # gl W 9 9 fea
<reT gm?

3. TH gaEd IR g I F1 hfaa (cable)Waw™ o &9 H @l g8 €1 9gH
71 St & € 100 HeR el ® T hide ¥ S Heatr qri W ekt gan 7, few
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T el dR 30 X 3R Tl BT dR 6 HeX T 94 F 18 HR [ SH 9o
 SE "HdF (supporting) TR &1 TaTg T it

Tk Heqd o7 -SRI ®Y %1 81 98 8 W wiel i oy 9 2 e S 2
TH R ¥ 1.5 HieR R fog W Hewa &1 9% 6 St

T 12 U el 9% 36 YR et € foh gHen R fadunen w1 w9yl i €1 v
o fag P o1 foigaer o IRTT S x-3181 o Gueh ol fR 9 3 9t W 21
9t 1 SR T FIT S Raerd x2 = 12y o I 1 3@t Aifieia siar &
R ol foer et Y@nsti 9 o 2l

T AT guY W red gu Afthd #al € TR SEE 1 e ifral wt giEr @
TN TS 10 X T&d 1 3R Fie =Aferai o ot i g0 8 HeX T Al gRI ST
T T FHIRIUT A1d iUl

WA )2 =4 ax, o Aq Tk qHATE B 2 fr@en © o weed v )
IS &1 oS & @@ T ST

qrI9T

TG w1 ¥ frefafad Heheudisl e SAushdistl 1 s1eged R 2

*

*

*

Teh o€, qf o S fagell %1 gge=g ® S 99 o Uk feer fog O gmE gh
W EW &

&% (h, k) 92 B o o9 T WHIHTOT (x — A + (v — k)P = 12 R

Teh Reerd dal & 34 gt fagetl &1 gq=ag @ S e ot @ @ik
o & U Ffeed fog @ Tam 38 W 2

T (a, 0), a > 0 3R F=GT1 x = — g I WaeTd T THHT 12 = 4ax B
Teerd i AT ¥ WM aTell SR W o 3187 o deed {Erae fSEen 3
fog Weaed W &, & Waed il Aaeis Siar wed 2|

AT )? = dax h Tieers Sften 1 e 4a B

T Sfam aa o 3 fagetl w1 ageed © et qa | 91 feer faget @ i
1 I 3TeR 2l 2

2 2
x-318] W YT aret Iegd 1 THHI0 %+Z—2=1 2l

i 1 el oft A @ 9 Al oiR G etet W dea YEEE, faae
3 foig efgm &, #1 ddew i iee st wed
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2
o ST x—2 y—2=lé?=nfﬂaasﬁmﬁmﬁ 2" 3

o gT 1 Schsal, fEET % Sy ¥ AR SR w9 I &1 A @
T 2

¢ T AfqReed q o 34 qeft fageti o1 ageea € frent aor o o feer foigad
T U 1 AR TR Bl 2

2 2

& x-31% R Y ot AT H1 qHR a_2_;;—2_1%|
o sifaufiaer &1 fordt off 19 © M a1eft @R ey W Ao g feh

e foig Afamae™ W e, 1 stfauiere™ i Arfies Sl wed 2|

X2 2 2b2

owﬁmm?—b——léﬁﬂfwasﬁmﬁmﬁ =
o AR T Shsal, SAfTmRaer o ohx 9 MY iR s o 7 1 i 1

T 2

AfeeTiamp gy

sonfafa for 7 Te@ greie el § @ T 1 g9 o sArfafafasl 3 e oot
o T[T BT ST feRar freRT Sgifaer IR et Hew #1 Euclid = @9
300 £, SafAfa X ST Wy foran = Teivem =t o fa=i sifass o gr
e T fAfvea SIfmEifaal o SfuR W SefudE fos 1 wfed fwam sfafd,
frent gRY 9Rfaal R gAfEl 3 foman, ST oteged ® S=iH semiu i
faferi o ST I STowas &l STl sAfafd fowa &1 Thiwt wga W
Euclid, = 51 d2n St Yoorpdl 9 Ured off Sems = &, @S 1300 61 qeh =t
@l 200 % 9. ¥ Apollonius 7 Tk &I, ‘The Conic’ fa@lt St e Hegwqui
ST o WY Yip Uil oh AR § off IR 18 ViifesAl qoh Sisiig W&l

Rene Descartes (1596-1650 A.D.) o M T 3T dAvcifieh SAHATT i
Fta (Cartesian) el Sl 2 TSgst e La Geometry T ¥ 1637 . |
TG gE1 W vl SAfAfa & gesd fagid oiR fafeat 1 geet & Peirre
de Farmat (1601-1665 §.) = STt &< fetan o g9iaael, Fermates @1 fasa W
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W™, Ad Locus Planos et So LIDOS Isagoge - ‘Introduction to Plane and Solid
Loci’ Shael 3eh! g o A% 1679 3. § YhIF¥Td g3 ol THGY Descartes i
Svcifirer snfafa 1 Afgdia sfemh 1 49 fae

Isaac Barrow = @Idia faft@i & ¥am &1 foxera foraml =ged <1 =kl oh
IO T 3 oh AT TG Okl ki fafer a1 JAM foRanl 31 3T& TR
o fdunient, e (Polar) 3R fgee™ (bipolar) =1 F&mT femam|

Leibnitz = ‘51" (abcissa), ‘ife’ (ordinate) 2R = T=F (Coordinate),
1 94T a1l L.Hospital (SRS 1700 2.) o dvaifies safafad ® weh Aewyol
3d g T

Clairaut (1729 %.) = Fa9ed 30 I &l o =it 78 ¥s €9 F of 35
e gHior w1 fd:@e w9 FF KA1 Cramer (1750 2.) A o=l &9 9
T fadematl 1 A Heh I BT FHEHW (y — a)? + (b — x)? = r & 3= 3|
T W avelfteh STl w1 HelH TEAiehiol {5 Monge (1781%.) 7 mefeh
93 yaural o ¥4 H W@ &1 G T gRR 9

y-y =ax-x)

Tl q @A o Sdeed B 1 Yiq€d aa’ + 1 =0 f@
S.F. Lacroix (1765-1843 %) 4fg 98a J&ish of@eh &, wifeh Seh! dAvaifieh
sofhfa o e ®El wel e €1 =i W o GHishor 1 4 fag w5

y8-L P g
o —a
B-aab)

AR (o, B) Wy =ax + b T &a i oS W AN SR < YEet ok

a—a

1+aa,] ft feam =g arqa | smvdsEw © T

vt SIafd o SFau01 o 9% 3 Gelsd STe9ash Al sl Fd 3 & 1T 150
ot | efueh ga9R & 9Nl 1818 €. H C. Lame, T fafael iR, 3
faguell E =0 3IRE' =0 Wiaesg foig § S a1el 5k mE +m'E’ = 0 %1 =arn

o we T S H eeh Hewqul ST Yih uRessl 9@ Hefud
Il fasioet Archimedes (287-212 £.9,) IR Apollonius (200 £9.) 3 ¥k
URE 1 STeF TR SSTehel 3 deh Hewqul Sushd €, Ted o sfaier 3k
AT HUI o AeR W Hefd Sl o gRI e @l 1 SSHe ge B

TR FIUT T G tan O =(

)
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