PERIME 11

L asa )

*® 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 urdlas

AL USWL 10 ML uel vl adlseil [@lay a3yl [l
wedld sl 2L WSWHL 2uel Seals (AW asl Fdl 5 ada,
Buadyd, uadd, vqldadu-dl xedtd sy . wady sd sldaay 4
AWLAL YA 21l Sl 2L asl dol [Gageil d4da Al 9 als
qadidl glatdl d og ulRude 5 arsdal dls a>laviy 8. 2L asi-dl
weldl o, SRS A Ra A2l L, sd U aldeui wads
A Al dsalde QoL Bl &0l olglol Buylal iy ©. ¢4

Apollonius

LUBRL 2L U 5WAHL 201 Sy 5 5l d dot [z gl Arda ALd -l (262 B.C. -190 B.C.)

Pedl gel gel asl va O,

11.2 2ig ulke9¢
QR 5 s MBI RRldol 36 76 2l m A 515 2d 30l 8. d 74 [P Big V Hi 92 8 24 dusl

QAL veld Wi o 8. (2Lglall.l)
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QUL 5 30l m L vRlL o 2N 8 d 2l 7 20Ul URHEL 2yaIMl Al
N R = Y m
2d 8. 2t Ad AAdl Al Bsasl deiadld Ulel g sdaud 8 1A a
Ul d-ll deel g ald ady. vuel,puan eigl e ol Rumi vid vV

Cl 8. (pugldll.2.)

ie V A g (G0l (vertex) 58 ©. vl 1 4 gl A
28 (axis) 58 © A vl m A Al 515 wel Ruliui Al 475 v wiglA 111
(generator) 58 8. [URABLg AgA 6l elHl [RouDd 53 A d
Ul Gl $¢% (nappes) 5& 6.

g U8l el 518 AMdd AL De dASA dl, 2l Den Al WRAIE (section) 58 V. B, Aol gl

Audd AL el Hadl A5\ S (conics) 58 8.

AHdE

- L
Guasil sig UFELAL

(Il sig

wgld 11.2 sugld 11.3

Ul gL AHAA Ald 9 ASH ALY, AHAd A5l 2el AL olelld e VRILAL MY 1YL Yel
el Alsdl ML, HIRL §, ANdd Ageil RAdol va a1 B -l vwell 24 8. (dusla 11.3)
2§l A5l AMdd WAL D 51 dl AU ot vual wgnl RG]l Guril saal «ld-

sAsUl w:
11.2.1 ad @, Guddu, u:qady v sldaay (Circle, Ellipse, Parabola and Hyperbola)

FUR AU Ageil sasd (RRAleg Raiy) 9 8, Al lad-l Raulaxil wal:
(a) 23 B=90°, AR du-il B¢ ada 4. (pugla 11.4.)
(b) U2 o <P < 90° U1 du-l 9 Guaay ad. (¢Lgli 11.5))

-

(¢) U B = oy culd dudl 9e uady adl. (Mgl 11.6.)
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2usd 11.4 sugld 115 2usld 11.6 2u5ld 11.7

Guasil 218l Ralaini Audd 05l 25 sasd yel d x1RuR s 9.
(d) 282 0<P <ol AUdd Ageil ol sesd 98 9 2 didl Ot wldaay 8,
(gl 11.7)
11.2.2 [Qal#¥d «?fg ylR29g (Degenerated conic section)
2R AHdd Agd RRAGIgA B8 R 1Al Ralail ugl:
(a) U o <P <90°, U du-ll e ¥ [big 1. (duslall.8.)

(b) U3 P =0, A AHdd Al AF5vUA AHIAL 24 dH-l D 2 vl 29l (sl 11.9.) d uaaus|
Ral¥d 3u 8.

(€) 22 0<P<a, Al dudl De uruR Dedl vl ad. (2uskt11.10.) d 2»laaus] Qalsd 3u 8.

2usla 11.8 2ugld 1.9
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0=p<a
(@)

(b)

2u50d 11.10

4, 28l 2oL [Eeuoli ollfes opadla 213 ottl o Alsdll WailRld ulseil Andly,
11.3 agn
vl 1 : qHad-il s [igal q4in Aad 2uddl aui Bigil-l oin agda séa 8.

AssA Bigd d adad § (centre) A Fwsell adu v sudal sust Big vidd aga-] How

(radius) 5814 8. (gl 11.11)

gd A ada S-x GQabig €ld, dl ustd adod A58 AN UL 1AL §wg 204 Blasul 2ule
€l dal adoy aulse 10 wadl dadla, (Gugl 11.12)

QL 3 Big C (h, k) Al 3ws 2t r Bl 8. P(x, y) ada u+i siual Big 8. (pugli 11.12)

Y
Grosu A
P (x,
P, (x,¥)
P,
P3
< >X
OP,=OP,=OP, o -
v
2ugld 11.11 2usld 11.12

&, AvAL UHIRL CP = 7. Yot UHIE,

Ja-m2+-k?=r
adl  (x—hP+ (y-kP=r2

212l GAg uRL AU B,

2L (hk) 3% 2 r Blruao adas alse 8.
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Gerg28L 1 &5 (0, 0) A r Blosuiaon adusd uxdlsel Aadl,
Gie sl h=k=0ddi adu- wdlsw x2+ )2 =72 4i B,
GEWRBL 2 ¢ §rs (=3, 2) A 4 Buasuiciou adod a3lse ),
Gia : wlh=-3, k=22 r=4. A4l Widld adu a{lsw
(x+3)2+ (y=2)2= 16
Gelg8L 3 : ado a2+ )2+ 8x + 10y — 8 = 0 «f 3% 2l Brosul AL
Giat : 2l 2uld Wl
2+ 8x) +(2+10y)=89.
sd, yelaol 13 ealadl ueld yaslsq sadi,
(x*+8x+16) + (*+ 10y +25) =8+ 16 +25
L HAP+H(+5)P=49

LE=EAP - =T
28], e adiie 3w (- 4, -5) 2t Bl 7 24,

BELSRL 4 ¢ Hef vg Wil x+y =2 BU U WA ¥ (2, 2) A (3, 4) izl uAR ud $1 dal adad wlsa Akl
B4 WA S (x— AP+ (v — k)P = r2uidld adas wlsa 8.

g4, Adul (2, — 2) e (3,4) Higll uAR A B,
d, Q-hP+(2-k?=s ()
wud B=hP+(4—k)? =r . (2)
aul, adad 3w vl x +y =2 Gur 2044 8.

h+k=2 e
als2zll (1), (2) 211 (3) A B3adi, £=0.7, k=13 24 r2=12.58
adl, Hidla wHlsw (x— 0.7)2+ (v — 1.3)2 = 12.58.

1AL sl 1ol 5 Usl sl adadd udlse Aadl:

1. 3%(0,2) 24 2 Bosutaion 2. &% (-2,3) 2 4 Bisuiaion
3. ¥ 11 21 ! Brosutaial 4. ¥ (1,1) 21 /5 Blesaicuon
’ 2’ 4 12 ) (LD * 2

5. %% (—a,—b) ¥ g% — p? Biuian
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{12l sl 62l 9 USL UAsHL A Frs 2t Brosu LKL
6. (x+5P+(y—372=36 7. X4 )P—Ax—8y—45=0
8. X+)P—8x+10y—12=0 9. 22+22_x=0

10. B Svg vl 4x + y = 16 GUR €14 dal ¥ (4,1) 24 (6,5) Higl uAulR ad €4 dal adaq

5w Hadl,

11. % &v% Ul x — 3y — 11 = 0 Gu S1d dal F (2,3) 21 (=1,1) Higl AR aq €la dal adas

g8l Hadl.
12, %) 3eg x-218 UR €11 24 F (2,3) Hidl wAR ad §ld x F+{l Brosil 5 €ld el ada Aax{lsae ikl
13. Gaufiguial U Adi A 28l U2 2id:vis @ 2 b oieiddl adas] sl dadl,
14. 3v%(2, 2)awon A [Big (4, 5)Hidl uAR udl adad wilse dadl.

15. [Big (-2.5, 3.5) 3 adn x2+ 2 =25 <l vie, 6lgR & GuR & d 158l 3L

11.4 uRAEY 1A
UL 2 S (R 2vil i [Raa Bigd] (v 4R 1 sld dal) #Hin id? B,
\ . . = . B
QA AH A LA [Big Xl A9 YRAE™ (parabola) 58 €. B:
(FBuc 20w 7 A wraausll [Faulst (directrix) 17 MRd Big F 4 wadus
lt (Focus) 53 ® (wUsR 11.13). (w1l “Para’ AL viel W (For) il lgfll} gl
: ~ - NS ~ . .. Faifust elielleic
‘bola’ Al el §59 (throwing) Ml &AL B, M2d 3 Ll gL F5n] 211 v »F=P,B,
AU dxL atlamil).
2usld 11.13
% B Big 2 M Yeu uz S dl, 58 FBid e 2144 A /7
Mlud (Gigall A 2 2ddl wddal ax Bl 2L MBd -~
.. . ) [Fafist A& »
(Gigaiall uR1R Uil 301t 82 2 o (HRIA 2o ol 82l 2L vl URadd S /L
<€ . >
Rl 3u B /7
ERIY
ARl wAR adl 2 s dor v yeqaunl 28 sday 9.
- - . . - * \ Y V
uRady 2 del veed Seliy waau RIRIGE (vertex) sdaid 8.
2u5(d 11.14

(2Lglet 11.14)
11.4.1 uRadud wilSid sl

ol uradu [URAGlg GlatHfeig €ld xd d x-2A8 5 y-2ia U ARd €l dl 2uued YddUd A0dH
A58 1A 8. uaddl-l 2udl AR wsy @i gl gl 11.15 (a) 4l (d)ui ealda 8.
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x=-a

Y Y
3
I
=
= >X - -
(0] F (a,(i) - F (—a,l]) 0
v ‘#\ /; v
Y' '

2
¥y _4ax y2=_4ax

(@) (b)
Y Y

T\ A
y=a

'€
F(0, a)
X' 5 X

'
X'€

N

v v

Y' Y
x’=4ay x’=-4ay

(© 2usla 11.15 @) 4 (@) (d

g, 2l sld 11.15 (a) Wi ealda waaud awilsaw {12 salddl Ad Aadly:

2] AU (g, 0) @ > 0; uA Fulist x =—a 9.

WL 5 F AUld 2t 7 HalBis 8. Fals v dol FM elRl 2t FM -l 22afbigd O dl. OM - X 3l
dolldl, udau-l cqrval Wael Hafoly O uddy Y2 49l v dd wrdddsd RRUGE sdan 8. O 4 Guilelg
s 4 OX A x-218 A dl doivil OY - y=2iat dd adad. Awldell Ralist 3l 2id 2a ddi, e wn
(a, 0) 2 Bisid L@ x +a =0 2l 20 ARl 2ugl 11.16 3l ealda 9.

QIR0 3, P(x, y) uddd Y+ 518 Big €. del PF = PB @i, PB L 3vll /U dot 8. B <L dH (—a, ) 44l

ViYL WAHIBL,
— ™ — Y
B(—a, y) P(x,y)
¢ 248l el 9124 3 PF =PB
Z - )X
S M| O} F
. 2. 2_ 2 (a,0)
..\/(x—a) +y —J(x+a) ?
I
L (x—ap+ = (x+ ap ¥

Wl X2 —2ax + a*+ y*= x>+ 2ax + & 2u4la 11.16
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Ydl y? = dax (a>0) «(2)

2IH, WRAEY U SSuRL Blg )2 = dax 4 AHHA SR

2l Gleg, WIRL & P(x, y) A58 (2) 4 A 53 8.

PF= Jr—a)+y? = Jx-aP+dax = a+a)’=PB -3)
ed 5 [big P(x,y) Wadd U Slu.

1, A28 (2) 2 (3) udl ALl w8 § ¥ uadu- Rbig Garulie €lu, - (a,0) €14 2

Faulistd aHls8l x = — g €lu d wradud wdlsrel y? = 4ax ©.

22 : wlsel (2) Hia> 0 Qadl, x o Hed S8 vl HA vl 3 e G U3, uid wel A €S a3, il

URRARHL wdau-dl edu uan A aged @40 vl YAl cdotdl As1d. ucAU-Dl Aa et x-2a ALY,

UL % WML ALUBL i YUl dHlse Hadl wasla,
sl 11.15 (b) Ui y2 = — 4ax,

ALsld 11.15 () Hi x% = 4ay,

uLgld 11.15 (d) Al x? = — 4ay,

Bl A1RY AH15W0A vaaU-Al WHIRIA A58 58 8.

[l [urdaa-l wuilRid alseni, Yaadd ilen 6 215 wa u2 du 8, RIABig Qoiubiy dlu 8
A [RULBisL oflon e AAIdR Sld 8, T, vidl uady 5 Fui AUdL sldust Big €l 2 Halis 518

UBL IV S1Y AUl AAOHIRA AL Y seil [Ardad Al dsiR 8.

il 11.15 4l ealda wdau-t wuRid 235 Gurel {3l direll dadl asiu:
1. uddy, dril 28 U ABd Sla 8. o A5 )2 o] we Sl dl, d x-2a Ul AMHd €l 8
e ol AHLSRAHE 22l Ue 1A dl d p-uial U ABId $ld 8.
2. o uAdUl e x-218 U AMMd €1y, dl
(a) A x -l LIRS U 1Y, dl uaay yuell suy viedl as ©.
(b) % x +ll ALIALLS BB €14, dl UAAY Sl6il 6Ly Vel ds 9,
3. ol uddyAl val, y-uia Ul ulld gy, dl
(c) oy -l As2ABLS U SlY, dl uRady Bul olly vieddl ds 6.

(d) 2yl ASARLS BRL €14, dl uaAay (Al oy viedl as 9.
11.4.2 wdaau- wl®mdo :

QUVAL 3 ¢ yraadql -l wAR Adl A YRAAdl AN de 1Y ddl Pl ACHBEH uRaad YR
gl dat vuvisd uqayl uldds 58 8. (pusli11.17.)
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uady y?=4dax -l -Wdido-l dons diadl 8. (pusld 11.18)
uaadus{l earval w1l AF = AC.

Wi AC=FM=2g

dedl AF = 2a.

e YU x-218 YA AMd €l AF = FB 21 dal

AB = [didoil dous = 4qa. v
K /7 A JP

£\ [do

—>X

Al “— > X

N
o

Vv \ B
R \

Q,ué[?[ 11.17 Mléft?l 11.18
Y
BELE20L 5 ¢ uady y2 = 8x AL WAl din, 28, RABisid 5281 v 1
Alfeicoidl edois et
= = . . = oL n >
Gia : il wxlsenl y? Al ue dlauell w1 uady x-»ia el Alkid ad. € ol <o >X
ol
qoll, Ax1sAL x AL ALdRLS "t glaldl uady auell oy vall. !
=
A1Ud A5 2 = 4ax, ALY AvUddl g = 2 MO, drdl 28 x-28 B, ¥
¢ ] o x = —
vl wadyAL AL A (2, 0) 2. RalBisid adlse x 2 25 11.19

adl. (sla 11.19)

Alldeioil dons 4g=4 x 2 = 8.

Gelg20L 6 ¢ %l AR (2, 0) S1d dal Hafs x = -2 €l dal wadu-d w3lse Aadl,

Gie ¢ A (2,0) X280 U Aidd 8. del uddudl e A x-via 8. il rddud walid wHlsel
Y2 =dax viudl y2=—4ax 29 2], RABisid Als00 x =—2 2 AU (2,0) Slael, wadd a =2 W2 )= 4ax

WS-l 49l 2 uell Hidle uaaus] wHlse 2 =4(2)x = 8x.
Gergael 7 o< [RUslg Galeie (0, 0) €l 2 UL 4 (0, 2) €14 ddl uadd U528l dadl.

Gia : 2], BIRUGE (0, 0) O 2 AL 21 (0, 2) B, AR y-2a U 9. del y-uia 3 udau-il e usl.

el AR e y-2ia U dlaiel udadd w3528 x2 = 4ay @FuUL Sl AU, AHiold uHl5w

x2=4(2)y, ¥2d ¥, x2=8y 9.
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GElg0L 81 p-2a U AR 1A RIRUGLE BBy ld dal in Big (2,-3) Hiall AR tdl Yddu- w52 Aadl.

Gie : uRadY y-uial Ucd AMd © duy RABig Qoruleie 8. 21l Aidel uaad] axlswl x2= 4ay

-

wUdl x2 = — 4ay Wy, ST Bla uady 6u & 1A wad d-dl 4 w4 AW B, 4 uady
Alal AWML wda By (2,-3)x0al R i ©. dol wadd 1Al ds vad, 2§, Yddys

auls8L x2 = — day UsRL Sl

aull, uady ((2,—3) Higl uAIR A4 9,

W2 ——4a(3), A, a = %

218l uddus sl

2= -4(%) ), Bed 3, 3P=—dy

AL wa-suis 1l 6302 AL A, uaayHL v adlsel, Rl s 2 aldidodl dous sl
1. y?>=12x 2. x2= 6y 3. yP=—8x 4. x>=—16y
5. y2=10x 6. x2=—9y
1AL us-suis 7 ol 12 Ui 2086l 2L WL wadU- {50 Jadl,
7. &L (6, 0); HulBisix=-6 8. W™ (0, -3); Rubisty =3
9. [Ribig (0, 0); <l (3, 0) 10. [1big (0, 0); -l (=2, 0)
11. [R1lBig (0, 0), (2, 3)4Midl AR Udl A x-218 Bl A&l A,

12. [Rilig (0, 0), (5, 2)Hial UALR ddl 2 y-via YA AR,

11.5 Guaay

P, P,
AL 4 : Gyqad Hed v aiddadinl s18 o [lid Bigziia] sidz-l P‘-
AU 244 €1y 2l (g2l A 9. it o (Rt [Gig2iid Gudadni ' AN

Wil 58 8. (ugld 11.20)

Al Guaad wRnL sdum [Bigrl Andani of Rld Bigael | by pp _pp i pp—_pp+pE,

ViRl AR AN E14 B 2 d 6L (R [Bigil a2l 2idR sl 15[ 11.20
a4 €ld d %33 8.

AU gl Jutlvignl HeaBiga Guadu-] S (centre) & 8. Guaduni UM U2 AdL uvisA

Guaau-l Y41 A& (major axis) A SegHidl UAR Adl e UHLA e dodviividad Guady-l
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oL V& (minor axis)$& 8. WAL sl i bigdil Guaaunil RI=eg 2l (vertices)sd B, (ugld 11.21)

x

c

rd
Ty

X

E YL 23 : ! '
z ;, S A
: : //_ _\\ b:
1 ' a - Y
F F A
b
......... Y

2u5ld 11.21 2ugld 11.22

S wHL viaell doils 2a, ollsl el dollS 25 wA 6 AN QAL BdA 2¢ afy. dull

A utLd 2aell dous g udl A e ollel wal dounss b udl. (pusla 11.22)

11.5.1 Guadu-l 248 wHid e, 244 oLl 208 daul Sesel Ald AHAL 2R a2l Aok, (sl 11.23.)

PN . . ~ 2, .2 2 2
WHlr A8 25 2icildig P el Vb4 c Q N/IE

(FP =FO+O0P) R{—s

a—c
P

[Big, P «tL t[412] Hidsdl A0 y W
F,P+FP =F0+OP+Fp

b
[ i;-z

=c+a+ta—c=2a

ollaL vai, s viculeig Q dl. a

, . NN . usld 11.23
(Bl Q e ~iMe]l -l AR &

FQ+FRQ = Jb? + > +b? +c% = 2/b* + ¢
[Big2il P 211 Q 6irl Guaay U udal laiy], Guadu-{l vl 21,
22+ E =298, a= 4
Yl a=b+c2,  ¥ed, c = m

11.5.2 & Guada-l 25 [ARe w512 AR GUR Haddl A58 2= a?— b2l / ;\
A UL g Al Hedd w0 AV A ¢ Al qeud 0 Ul g, Yl sleddlnt dl 4

F,=F,
Guaadsil 21512 Gledldl.

(A5 (i) - % ¢ = 0, A% dl, 6i AR Frgui Hull oy 2 o2 = b2 vied,

2u5lA 11.24
a=b A Guday ddu ol o3 (2usld 11.24), 204 adn A Guaau-dl 2s a a
F,
[l usiz B, de 21-4269¢ 11.3 i aeid 53¢ S, 2usld 11.25

[Aseu (i) ol c=a dl b= 0wy 2 Guady 6l U Al wiwvis FF, ol o2l (pugld 11.25)

me
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11.5.3 Ge$=dl (Eccentricity)
QAU 5 : Guaddnil 3w A5 Ut 2R 2n Svell s [QRlGIE A viar-u Y@l Guad-] Gesddl 58 6.

2

- C - -
Gdsdln e g2l ealay €. 2, e= el b + ¢ el c<a dul adl 0<e <l

egell UL 2R ¢ 8. del Gekrscitel Aeotil Iraell AWt 2id2 ge wdl.
11.5.4 Guacud WHBid allse

o Guaadd s Gblg G1d e dell AN x-218 U § -1z U €l AR Guadud {59 WR0du

23U 1A B, 2l 6 s dligarl sl 11.26 “i eulda 8.

Y
Y A
A (0,2)
C P (x,y)
0,01
A B
L X
F.-c,0) O] F,(c,0) > < S
Coo| O TN
D
xz v 2 (0,
S+ 5 =1
@ b (0,-a)
(@ /
xI yI 1
— + — =
2u5(d 11.26 Pei
(b)

4, U8 2150 11.26 (a) 4l ealdd Bl AU x-248 U €14 dal Guaad- WHulid 150 Aadls,
WL S F 2 F, 60 ALG 9 24 3uvis FF, o 12ty O 8. Wl 5 O Qoifeig 214 O 4l F, ds
x-0gel 4 (Bl 2 Ol Fdg x-»ia-l el Ral 8. 4l 5 O Higll w2 adl 244 x-2Aa ot
WL p-uia ©. WAL 5 F L 4 (= ¢, 0) 2 dell F, (c, 0) udl. (pugld 11.27).
Q121 % P(x, y) ¥ Guady v 2udg g (Big . ddl P i ol
U] 2idril A0 2 A1A.
M, PF, + PF, = 2a. e (1) X
AR Aol GuAloL 53l €l P&y

V(X + c)2 + y2 + 1,,'(;:—1::)2 + y2 = 2a A 7“5
Fi(-c,0) O]  Fy(c, 0) X
Aell, (x40 +y? = 20— J(x-c) + )’ 1 _/

ol ol19g 4l Sl v
@+ P +)P=4d—4a \(x—c)® +y* + (x—c)® + y? i 2u5(d 11.27

UE U AN, J(x—c) +y> =a-Sx
a
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ol 619 L 531, ALE 3U AU,

2
+3’_2=] (Ul 2= a*— bY)

2, Guady v sidus [Big

2

2
+ y_2 =1 < A3HLA 520, - (2)

::N‘ =
o

2], QAg 0 <c <a ¥ P (x, y) 52 (2) < AHHA 52 S, ol

2
o

~PF, = J(x+¢)*+ y2

2 2
\/(H ) + b [#]
a

2 2_ 2 a’=x’
= |(x+ec) +(a”—c”) " (b= ? - )
cX 2 c
= (a+—) =a+—x (Jx|€adur 0<c<a duxl)
a a
d¥dd, PF, _a-<x (|x|<adu 0<c<a diul)

a

adl PF, +PF, = a+Sx+a-Sx=2a . (3)
a a

2 2
= PN N X N e R Y = e LY
21el, % Guaaad SiuR By — + <5 =1 Adl8 dl d ollfls dedia uet A & w4 ddl P(x, y)
a

Guady U 6.
2014, 28 (2) A4 3)uel Al 5 3 3 Guada-d b GRibBly €l 2 WA Aa x-28 U 1 dall
2 2
. x“ y
Guadud wilBld adlse — + 7 8.
a
22 : Gur Aadd Guadu-l AH150L Ul A dREL 4O B % Guaay u-L 515 ual Big P (x, y) Hi2,

x2 y2
—=1-=5 <1, 2ed, ¥< 2 ddl-a< x< a

a? b
2l Guady Wl x = — g oA x = @ | 92 A O A d AAA 1 veL D, d % d Guady Ivuil

y=—budy=>b+l a2 & 2 d vl Wl D,
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2 2
~ ~ N ~ - x P ~ ~
Loy Ad, 2Rl 2ugld 11.26 (b) i ealde Guaad- w{lsw ?+y—2=1 ueL Hodl agla.
a

L 6 AHLSWNA GuaasAl WHIRA w500 56 O,

-l | Guadudl Wl wdlseil Guaddr] S Glatdbie i Ut & i olleL e diuLEl uR

0. wel, B 5vs Qoruloig Ratad 516 Big €ld A Srsatiall wAR Acdl LA UHLA 2180 24 OllBL 248

€14 i OllBL Ve UL 2EA ol S1U Hdl Buadul HOUA d 2L Ysel [Andarq-l o 8.

gl 11.26 #i euldd Guada-dl wxRid wlseidl vadist vl suund 4 ealda Seals
dIRBIL Mol
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Historical Note

Geometry is one of the most ancient branches of mathematics. The Greek geometers investigated
the properties of many curves that have theoretical and practical importance. Euclid wrote his treatise on
geometry around 300 B.C. He was the first who organised the geometric figures based on certain axioms
suggested by physical considerations. Geometry as initially studied by the ancient Indians and Greeks, who
made essentially no use of the process of algebra. The synthetic approach to the subject of geometry as
given by Euclid and in Sulbasutras, etc., was continued for some 1300 years. In the 200 B.C., Apollonius

wrote a book called ‘ The Conic’ which was all about conic sections with many important discoveries that
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have remained unsurpassed for eighteen centuries.

Modern analytic geometry is called ‘Cartesian’ after the name of Rene Descartes (1596-1650)
whose relevant ‘La Geometrie’ was published in 1637. But the fundamental principle and method of
analytical geometry were already discovered by Pierre de Fermat (1601-1665). Unfortunately, Fermat’s
treatise on the subject, entitled Ad Locus Planos et So LIDOS Isagoge (Introduction to Plane and Solid
Loci) was published only posthumously in 1679. So, Descartes came to be regarded as the unique inventor
of the analytical geometry.

Isaac Barrow avoided using cartesian method. Newton used method of undetermined coefficients to
find equations of curves. He used several types of coordinates including polar and bipolar. Leibnitz used
the terms ‘abscissa’, ‘ordinate’and ‘coordinate’. L’ Hospital (about 1700) wrote an important textbook on
analytical geometry.

Clairaut (1729) was the first to give the distance formula although in clumsy form. He also gave the
intercept form of the linear equation. Cramer (1750) made formal use of the two axes and gave the
equation of a circle as

(y—ay+@b-xy=r
He gave the best exposition of the analytical geometry of his time. Monge
(1781) gave the modern “point-slope’ form of equation of a line as
y-y=a@x-x)
and the condition of perpendicularity of two lines as aa” + 1 = 0.
S.F. Lacroix (1765-1843) was a prolific textbook writer, but his contributions to analytical geometry

are found scattered. He gave the ‘two-point’ form of equation of a line as

y-p=2L -0
o —a
B—ac—b
and the length of the perpendicular from (o, B) on y = ax + b as /1 + al His formula for finding

’
ad-a
1+ ad’

angle between two lines was tan 0 =[ ] It is, of course, surprising that one hadto wait for more

than 150 years after the invention of analytical geometry before finding such essential basic formula.
In 1818, C. Lame, a civil engineer, gave mE + m’E’ = 0 as the curve passing through the points of intersection
of two loci E=0and E"=0.

Many important discoveries, both in Mathematics and Science, have been linked to the conic sections.
The Greeks particularly Archimedes (287-212 B.C.) and Apollonius (200 B.C.) studied conic sections for
their own beauty. These curves are important tools for present day exploration of outer space and also for

research into behaviour of atomic particles.



