34'3211?1

vigk U= (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 <¢

111  9gfae (Introduction)

fuse e H g0 U W1 o gHeon o fafy=t wdi
e TRl 21 39 1A W, T b 1T ol b STeAI
U S T (circle) , Waeid (parabola), < (ellipse)
AR Afqae™  (hyperbola)| Tee@ 3R fqwee™
ApolloniusmmWﬂW%IWﬁﬁaﬁaﬁﬁ@
qfi=ae 1 YME=IG: Jiichd 8l Sl € i 32 Th ol
i fguiep 3R Uk GHad o uftesed @ wrw far S
Gehdl &1 7 bl 1 Uel o i, & (telescope) ) 2

AR I o THior, seHiaEed %1 geemEe |, Tede Apollonius

T o wgd Sifereh SUEITH il ¥1 o7dl W oM oM @il (262B.C.-190B.C.)
AT | W o TohE YR Th @a g {5k IR Wk Al o qiesed o qiumm
Ty fafe= YR % 9% 9 8 2

N

11.2 viF o uf=se Sy
M ST | Tk fer iR @ @ mus gud @ S 5 %

w1 feer fag V W wfdess it @ RS89 T 0l o S © 4
(AR 11.1)1

T ST &9 Y@ meh! @ | % ufid: 39 YR SEd § T
m &1 9eft feerfaal #, T07 0, 3R W 0@ I I3 Tk add g™
i faviep & Fos a4 Vi S A e ¥ s g0
T 9 W@ B (S 11.2)1 sl 1.1

A\ 4
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SO AT

3TTeRfd 11. 3

feor foig v i viep a1 9itd (vertex) 3R fEer L@ | gicp A1 2187 (axis) Feard
21 71 aeft feafqal & s oreft ¥ myiep =t weR ( generator) el €1 I I
3t <1 i o fawe s @ = AT (Nappes) g4 €1

afE &7 Tk T TR T ep 1 UREIRA o € A 39 YRR W UfeIR o, W
ufese FEad €1 38 WhK, Vg UReaT o o € 19 T ofd geiid vigp 3R Tk aa
o uftesed oy feRar s 2

Iich o FealeR 2187 IR U=t qt o die o o1 R ufesdt qat 1 feaft
& IER fafi= ¥R & v ufes T el €1 A oifee ufesd ad, vig ok
FeAleR @187 o WY P w0 o€ § (SR 11.3) 1

Iich ok WY T 1 GRS A1l Yich ok I W € Fehell € A1 Y o S femedt
G W SR 1 A € Fehe E

11.21 dw, q"iu'gm, Waeaq N srfaaaca (Circle, ellipse, parabola and
hyperbola) St e, Tigh o =14 (Tfd o erfafert) =l shredr €, @ e feifera feerfaat
T Bl e

(a) B =90°, o IR=IE Teh I Bl € (3P 11.4) |

(b) W& o <P < 90°, dl U= T <reigw el € (Aehfd 11.5)1

(c) S&P=o,dl U= TH Waed Bl © (3Tl 11.6)

(ST T Tl 1w feorfd o q1 wigp &1 A0 o ola: SR-UR el ©)|
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[ N\
S
MR 11.5

STTeRfa 11. 7
(d) SE0<P<o,dl qc T ok I TH I Hredl € df TSR g% Th AR

BIl € (3T 11.7)1
11.2.2 Uy vig ufi=se (Degenerated conic sections) & @@ ¥ o MW T
whredl € o Frefafea feafaal s g €:
(a) o <P<90°,d Ti=s] Tk g € (2MPfa 11.8)1
(b) & P=oq,d q, SH H Ifdfee wEl § AR U= Uh W @ gl @
(3TeRfd 11.9) 1
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T8 Wd 1 g fefy

aterfa 11. 10 (b)

(c) w& 0<P<o,d IR=T Th Ufdess FA drel W@l w1 W € (3Hfd 11.10)1
e Afqae &t gy feorfd 2
3N A Tt ST =% | §H 39 Vg U]l ol SN IO oF ST U aRefid
F gL STH @ TSH o FHIHIO AHS €9 H e |
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11.3 g=1 (Circle)

it 1 99, 9 % 39 fgeil w1 T B © S 9 o T R fog o wme gl
® 2

feer 6 1 99 %1 S (centre) H8d € U g1 W FhEl T g 1 o @
T 1 g9 1 B (radius) Fed & (B 11.11)1

Y
e A
P, P (x,)
v
P,
OP,=0P,=0P, o >X
afreRfa 11.11 aterfa 11.12

g g4 1 s o foig W B € o I h1 THIH0T WAy g €1 R oft, &
A ohg de 5o o6 g9 &1 g efafad TR § o= w31 (3Tefd 11.12)]
Id H1 ohx C(h, k) e 521 r T@ B A AT 99 ) FE f6g P(xy) ©
(3TRfd 11.12)1 & GRS ¥, [CP | =r 50 93 N, 89 U &
Jx=h)? +(y—k) =r
19Iiq (X—hy +(y-k?=r
T g (h,K) qen B 1 ol g o1 erefiee gefienor 2l
SETET0T 1 % (0,0) A2 B r a1t 9 1 HHIRIO A Hife)
T A8l h=k=0. 37: Iq H1 FHHE X+ = 2T
TETETUT 2 5% (=3, 2) T 551 4 318 a1t 99 1 FHIHIOT F1d HiTsTl

& T8 h=-3k=23IRr=4. 37d: g9 &1 37 FHww
(X+3)2+ (y—2)* = 16 B

SETETOT 3T X2+ Y2+ 8x + 10y — 8 = 0 &1 ohx a1 =2 9 i)

wol fe e gt
(¢ +8x) +(y*+10y)=8
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3 Ikl I gl o S W,

¢ +8x+16) + (y*+10y+25) =8+ 16+25
a1 X+4)2+(y+5)2=49
il XAy - )P =7

3d: I I k% (—4,-5)d B 7 TE B

saerur A faget (2,-2), ¥R (3,4) W e WM dicl SE g 1 THIIU T i
STEehT o @ x +y =2 W feerd 2

T WA WY TR g9 1 FEHERTO (X — h)? + (Y — kP = 2?1

Tg fagali (2, -2) 3R (3, 4) ¥ v 21 Wiy g9 U § TR

Q-hp+(2-Kk=r? . (D)
A B-hp+@-kP=r - (2)
qe g9 1 s W@ x+y =2, W feod ¥, zEfau

h+k=2 .. (3

THEFT (1), (2)F (3), B B FH W, T U € F
h=0.7, k=13 3R r>=1258
37d: g1 1 T FHIH0
(X—0.7)> + (y— 1.3 = 12.58

o 11.1

frfafed oo 1 9§ 5 9% % | g9 1 FHIHT T HIeT:
1. g (0,2) R B0 239E 2. % (-2.3) 3R Bed i

11
3. %(Eaz)aﬁxﬁwém 4. %(1,1)@11%@41\/5%@

5. % (-a —b) 3R B Ja2 — b? 2l

frefefad 9o 6 4 9 d% H Y I 1 ohg IR B 9@ wife:

6. (Xx+5)2+(y-3)?=36 7. XX +y—4x-8y—-45=0

8. X+y -8+ 10y—-12=0 9. 2% +2—-x=0

10. fagefi (4,1) 3R (6,5) @ WM ot g9 b1 GHIRIO SIS SR g
4x+y=16 W ferq 2

11. fagai (2,3) 3R (-1,1) ¥ S a1l o 1 THH00 T HiTQ freent sy
X—3y—11 =0 fe@ 2|
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12. T 5 % 39 g0 1 THO G BT T % x-316 W Bl iR S fag

(2,3)9 I 2l

13. (0,0) ¥ Bl ST el I sh1 THISHTOT T4 Hifog st e ™ a 3R b 3id:@ve

T B

14, 39 g9 1 U0 A1d I fSaert b (2,2) 81 e g (4,5) 9 < 21
15. =0 f6g (2.5, 3.5) 99 ¢ +y> =25 3HeL, aEL A gd W feew § 2

11.4 g™ (Parabola)

TR 2 T WS ad o 34 |t fagst @
=g & S U ffved W W@ @i qel &
% e fag (S e w fem 72 ?) @
A X W 2

fafteq @ W@ & Waed &1 e
(directrix) 3R fify=a f§ig F &l wee™ w1

AT (focus) F8d & (SMRfd 11.13)1 (31T o

O H ‘Para’ 1 A W T ‘bola’ T 31
AT, 37T T | I ek | A1 G3T T21)

| Towit| afg ffvem foig, Fiivem wx
W@ R @ g @ 9 o 3A fagst &

gy S ffyea fog oiv ffvsd @ @
guF g W ¥, fAfvea fag 9 oA A
e T W e e W@ et 21 89 59
A W@ 1 W 1 auee feefa wad
&l

AT H MG G T arelt qen FEa |
e @l I Tee 1 Y HEl Sl &1 T
#1 o1 f9g iy | Waed & wRea § 39
I 1 IS (vertex ) Fed & (STFM 11.14) |

A
-~
o i 3T
< ‘/ ‘/%
7
vird
\
3TTeRfd 11.14

11.4.1 wae &1 garfores qaieReor (Sandard equation of parabola) Wae™ w1
IRl TReTaH Bl © S 3T I et fog W 81 iR sHent Wi o1et, x-31e A
y-3181 o TR el 31 W™ o UH WR G9d feekfa=ma F9 o ehfd 11.15(a) 9 (d)

T ¥ T9T 7§
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Y
A Y A A
3 S
| T
1 =
! & - X,Q %X
X< ol F(a,0) >X F(-a,0) fO
v v
v
y2=4ax Y' Y' y2=—4ax
(a) (b)
Y Y
7\ 'S
pd y=a N
~ 7z
(¢}
< >/
F(0, a)
F (0,-a)
S X
Z. S
~ y=_a 7z
v \Z
x’=4ay x’=—4ay
(c) MR 11.15(a) ® (d) (d)

379 T SMRfd 11.15 (a) H W 7T RAAH 1 FHIROT fS&eht 1A (a, 0) a> 0
AR = x=— a ! e 9
M iferg fop =t F afie e | €1 e ™ A X
a’aFMWaﬁIFMaﬁﬁgomw&W(_a '8 '
FFTT MO F X % FEEl TEer 5 e Nx’y)
>X

o STER HeA foig O e W 7 3R Weaerd
?ﬁﬁwéloaﬁtﬁ{ﬁgwoxsﬁé M (0) F(a,0)
x-3181 3N 3Gk g OY i y-31el oAlfory) o=
wifsre for a1ty =1 o @ < 2a@) @ i o6
e (a, 0), a> 07 aun o o1 |t vV

X+a=034 f& TP 11.16 7 STeRFI1L.16

X=—a
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M ST e W e 65 P(X, y) 36 FHR € TR
PF = PB (1)
<&l PB 3@l | W o9 &1 Bk e (—a,y) €1 <0 99 9 &9 W @

T Jx—a)’+y? 2 $RPB = J(x+a)?

anfr% PF=PB,s4 d &

\/(x—a)2 +y? =\/(x+ a)’
AT (x — @) + 2 = (x + &y
TdA X -2ax+a +y*=x+2ax+a A y*=4ax,(a>0).
TH UHR WIAT W hlE g THH
y? = 4ax ! HIE H B (2
faetimd: @1 (2) W P(x,y) T fag 21

Sk PF = /(x—a)’ +y® = {(x—a)’ +4ax
= {(x+a)’> =PB . (3)

ZHfAT P(X,y), Weaerd R feerd 2|
= TFR (2) R (3) ¥ T fog fF fF ww waed faaes o ga faig W
R (a,0) qe f=r@1 x = — a1 TR y? = dax Eial 2

fererermm geieRTor (2) ®, A a> 0, x F1 A “FIHAF A1 A & Gohel & T FROMHF
Tl 59 feafa & waem #1 yom iR wge =qute ¥ aiffyed 9 9§ R a% " W
ehdl & 3TN WA T 18], X-31&] 1 UG 9

Tl YR W Weerdl s HHIHl W Y Hehd

amepfa 11.15 (b) ¥ y2 = — 4ax,

sMepfd 11.15 (c) ® X2 = 4ay,

amepfa 11.15 (d) ® X2 =— 4ay,
T =N GHIHON ol Ao o Wik HHIEIOT Hed 2l

| Temutt| weer o WE T §, Waed H A R T e s1e W
feord gt 8, ot go foig R el @ SR fan, SR @18t o 9wl et B TRl UM
Weerdl 1 e, et A wiE off fag e gehdt @ iR e #E o W@ e
Thdl 8, 39 q&ish o fIUd § TR 2

3Rl 11.15, 9 I WRaerd o FHiforeh guieior o fieror @ freifera frsed ura
T B
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1. WEeE, WA 31el o Grue i il B A% WReerd o g | y2 Rl 0%
T 1 T, x-3781 o STfEW T SR AR TR W X K UK © A WA o,
y-318] o TR B

2. afe gufdd o181, x-3181 & SR @ 31k
(a) X T T[Tk IS 81 d TWead <6 3R Gordl 2
(b) X T TOTF M & o Teerd o 3R ol 2|

3. AfE gAfdd 318, y-3181 o SR @ 3l
(a) y 1 U7 eI Bl e SN HI 3R Gordl 2|
(b) y T T[T BT 1l Weerd e &1 SR gor 2

11.4.2 =wfyrera sitar (Latus rectum)

IS 3 TWaed &1 A9 Y S ool 31 Waerd 1 318l o oaad (@S e 3ied
faig Teer™ W e, i Weed i A Sl HEd © (Septa 11.17)

TETE V= 4ax S ATRIES SaT @t o JTd e (3T 11.18)

A i IR & FATAR, AF = AC

LG AC=FM=2a

s AF =2a

3R AR e, x-3187 o Ufd: 99fhd g1 37d:
Y N /P

- c

— TS

pd = pd _
<o >X S O\F(am i
B
\ VAR \
efreRfa 11.17 eTreRfa 11.18
AF =FB @R zgfer

AB = Tifyeie Sfien &1 da1E =4a

SESWOT 5 9 Teh oo &1 GHIHI0 {2 = 8x @ dl =11 o feener, 31er, fman =
GefieRtor SR Afietd Shar o1 ofarE T ity
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7o Ry gl § y? @1 Ug © TEfey weer Y
x-3181 o ufid: wafia 2

Hifh TR0 W UT X T UMk AR §
TEfT Weer it 3R gern 21 fRe 1w geieno

Y’ =4ax, ¥ e & W, a=2 < oL (2,0 >
;T 1 A (2, 0) € 3R Waerd &t e e ’

T THEFT x=— 2 & (SFR 11.19)1 L

Afoeid Se w1 @ 4da=4x2=38 v

FETETOT 6 A9 (2,0) SR o x = — 2 ol Weerd

- i | AMeRfd 11.19

7ol Hifer T (2,0) x-378 R T THAT x-3181 TF WA T 387 7

3T WAAT HT GHIHT 2 = 4ax 1 Y2 =— 4ax ek ®9 § gH1 =Mfeq. Fife e
X=—27% 3 A9 (2,0) B, THAT Tele™ 1 FHHT > = daxh &9 § & &l a=2.
IA: Weed H AWE FHHWT Y2 = 4(2) X = 8X B

TETET0T 7 T Taed &1 HHS0 @ sife fagest 3id (0,0)R 71t (0, 2) =

Tl iR i (0,0) W 3R A (0,2) W, S y-37e1 W feerd 2, 31 Waeid 1 78],
y-318] 21 SEfTY, WA o1 G, X2 = 4ay® &9 § 2| 37d: Telerd 1 FHHT ©
X2 =42y, 31 X =8y

IEENUT 8 IH Waerd 1 HHIHOl A HIT S y-2781 o Rd: FHiaa & i fag
(2,-3) ¥ e 2

Tol Hifh Weerd y-31e7 o ufa: gAfgd ¢ iR s@eet v gt fag w2, or: gHen
TR X = 4ay T X =—4ay, o ®Y H g e o Waeld o W I 19 gord W
9o e B W Were =gl =qute o feem f6g (2, -3) @ oAl € gEiaT T sTevd
& A= HT SR GO 3T : WA 1 FH X2 = — day ok TR ¢, Fifh Tee
(2,-3), ¥ oA €, Fd: eF W e €,

1
22 =—4a(-3), FAAqa = 3
37 a1 THIH 7

X = —4[%) y, JAiq 3= —4dy
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[wemerett 11.2]
frAfafad 999 1 9 6 T Y § Y o Faeme, aerd a1 2181, o 1 gt
FAR et Sfen 1 e T Hifeg:
1. y=12x 2. X=6y 3. yP=-8x
4. X =-16y 5.y =10x 6. Xx=-9y
frafafad 999 7 9 12 9% Y% § Waed 1 THISHO A SHifse st fKu gfasdsr i

T Hl B
7. TM9(6,0), @ x=—6 8. 9 (0,-3), FEdiy=3
9. 3t (0,0), 74 (3,0) 10. ¥ (0,0), 4 (-2,0)
11. 34 (0,0), (2,3) W a1 © 3fR 3781, x-3787 ok ST B
12. ¥ (0,0), (5,2) @ a1 © 3R y-3781 o Groer gufid 2|

11.5 <rdaw (Ellipse) ’ P, P,
uftaer 4 tw Iega d@ oh 39 fage @ l .\
= € e aa § 9 feer g @ g0 # V’\
I TR Tl 71 & feer foget w5 ddam

it wed € (STFfA 11.20)1

'.:“'%ﬁ“ < Eii“?;; W;‘g ;_' i g P.F,+ PF,= P.F,+ PF,= PF,+ PF,
1 I 3R | T®
fageti & <= &1 g0 9 atfues e 2| 3MRfT 11.20

R 1 et ol Y@ o weA fag ) ieigm o1 ohe hed §1 <rHgd @i

A @ S A Yarae, w1 e e1el (Major axis) edrdl € 3R g § oM
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el SR e e W Ao Y@rds, a1 @ & (Minor axis) HECA 2
<fe a1 o e faigal ol <elga o i wed ® (SMeRfa 11.21)1

&0 el 3787 1 oA 1, 2a W o A&7 HI AT I, 2b W AR AR o e Ay
T *1 2c ¥ faed 1 oora: erd-dief oter 1 o aden sref-ory otet w1 o bR
(3Tmepfd 11.22)1

11.5.1 aref-gisf arer, arsf-org arer oiiv Sidfgw & Fg W 7IRT &l gt & aiter &

qae (37t 11.23) 1 s ey
< ] b2+ 2 b2+ 2
3TeRfd 11.23 H &g o6 <6 A W Th ¢ Q ¢ a—c
s fag P efifsu
fag p =t fat 9 SRAT &1 Am b
FIP +F2P:F10 +OP + F2P R F1 ¢ 0 4 Fz IP
(Fif FP=FO + OP) ;
=ct+ata-c=2a :
<k >

e oY AY W TH A fog Q =fifvu) a

fig Q =t =iy o gt =1 @ ‘
FQ+FQ=4b + & + b +& = 2\b>+¢

FHifer P IR Q <A i R e €

31d: e 1 IR ¥ BH U ©

2.0 +¢% =2a @ a=,b* + ¢’
a = +c, AU c=4a> - b

11.5.2 U ddga @t fa9rg Refaar (Special cases of an ellipse) SR I
TR ¢ = &2 — b H, A 79 a w1 WM fer W iR

CH AF 0 a d% M@ df IROMHT <eigd o MR

friferd R & ™l /N
frorfa (i) afg c=0, 8 @ < ifee, defem & g A F1=Fzg
firer St @ 3R a2 = b2, o a= b, 3R @y <efgm

Id 59 S ¢ (STF 11.24)1 36 TR 99, Th &g
1 ety fearfa € fort srq=s% 11.3 o afvfa fofan mn 2 TRt 11.24
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frarfa (i) afkc=a, @ a@ b=0. 3R <elga g Tl a___, a__.
F1 foem @ t@mEE FF, 9% fewe s & b - F
(ST 11.25)1 2

11.5.3 3eFgar ( Eccentricity)
aftrmr 5 Srefga 1 Schsal, S o oy @ Y 1R s 9 wid 1 REt w1 e
31 scbea 1 e g FRE FW@ ¥, auh\e=§%|

Hifr 9 i ohg ¥ T c? THY Sohsdl o I8 § A9 1 o5 d g0 ae?

11.5.4 Gtdgw T We THIEHTUT (Sandard equation of an ellipse) T s =1
THTehT0T TReTaH Bl ® A <rsige w1 oy Hot foig W @1 3R AT 3181 a1 y-3781 W
feera il U0 < Hwa feepfoma aefa 11.26 § <y T &)

Y
N
(0,a)

Y
/ \(O’b) (O,C) q

' L. AKE\B N X '& \X
’ ‘H’")Wﬂ wy X CScl o Jem©

0,~b
\ ,( —b) ,(0,—(3)
xz yz
P o
(a)

x2 2
®»  Z.L

2
TR 11.26 b a

39 W MHRA 11.26 (a) ¥ @Y Tu Sefga, foraert Mt x-sta | feord &, &
HHIRT A= H3 |

A WS F, #iR F, T 2 SR Yeme FF, @ e fag 0 81 7F e 0
7ot fag B 3R O W F, 1 3iR oFIeeh x-3181 9 O ¥ F, 1 3 HUMHE x-374] €1 A
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O¥ x-318 W T ¥@n y-31a1 81 F, % frdemier Y
(- ¢, 0) T F, o fdems (c, 0) 9 o € cl Py
(SAeRTd 11.27)1
o efifoe efad ® wE AP y) T _A B sy
TR € fom PO A A 1 i %1 A 2a F,(—c,0) O]  F,(c,0)
& areifq
PF, + PF, = 2a (D D
@W@Wqﬁ%, 2\/ 2
L
JX+0? +y + J(x-0P +y =2a a b
IRt 11.27

g JX+0) +y = 2a- J(x—c)} + Y

A TEl 1 o FE W, BH T FAE B

(X+cCP+y :4a2—4am + (X=0)* + Y’

Y a9 W) e ©

JX=cyY +y = a-Sx
a

T o 9 W F W EH U B @

2 yz
ot 3 2
a a —C

=1

X2 y2
3:[% ¥+F:1 (_°|zm2°|”7c2:a2—b2)
a7 §Eigd W i foig
X2 y2

__l__
a b

1 T Hl
faedid: AP (x, y) THR0T (2) 1 HIE H €, 0<c<a qd

X2
rov (03]

—1 o)
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3afeq PF, = J(X+C)* +Vy’

:\/(x+ c)’ + b’ (az _ZXz]
a

2

= \/(X+C)2+(az—02)(a;2)( J (i b= & — )

c c
3d: PF, +PF, = a+£x+a—zx=2a .. (3)

T, 1E fog s %+§=1,ﬁu§&:m%a‘a’wﬁqﬁha§dﬂ‘faﬁ off Hqwe
I ¢ SN gEAT P(x, y) <efgm W e 2
70 YR (2) 3R (3) ¥ e fag fran o we <redem, frmen o qa folg @ik

2 2
ﬂﬁaax-aaéagﬁm%,mm%+§=lél
fararamr didfam & gt 9 en 98 frend un € for <o W yes fag P(x, y)
ferq

X2 y2

— =1- = <, 39q ¥< & Wau-a< x< a

a b
1q: el Wetix=—a ik x=adh o= § feord & 3R g7 t@ned 1 el off s
21 3 g, <rege, W@et y=—b 3R y=boh o= § 37 W@t w w9l war gan

feorg 21

2

2
= TR, T H 11,26 (b) |, 9T T e o e %+§=1 =
A T Thd B
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1 < gl i <egT % HieR THIRTOT hed g

A % AFE T §, ST 1 ¥, g fig W ek 4 e
g o9 3te Frdenedt W feora 21 7T W8 gt o stemEA, T ohw R o faig
B TRl T SR % W eI ATl @, <6 e F oY 187 9ehd ©, 39 T B
fao og @ = 2

3mepfa 11.26 9 9w Sega o A HIR o fRiewn 9 g6 freifea feed
T e B

1. <refea <At fdriedl o wmder wafia © Fifs afg defan w s fog(xy) € @
a5 (- % y), (% —y) & (—x, -y) fF Gefga = feord €

2. el sht Aot wee i e1er W feord gt €1 el aver ol miHa Y@ W e
Te TeTerRt WTal fohel S Wehal 81 S TR AfE 2 o1 o0 ogr € af < avet x-31et ok
MY € @Ik AfE y2 o1 BT @1 € o <6 o1e y-31el o SfRY e @

11.5.5 7rfieta Sitar (Latus rectum)

ufturr 6 <refga wt TR § S Al o G ote W oeed temee foes 3 g
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11.6 s1fautae™@ (Hyperbola)
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