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Gubsbitubing x & » % in the souation of the conle, we pet

g

Thenge ¥ P

The length of the letus rectus is then 8k ’

For the ellipoe this beoomes g@ * it

value ig obtalned for the %&wwﬁmi&g whepress sfter ebvisne

peduction the velue Ep ig oblslved 4o the sa@e of the parew

Bolas | I _ i
The ratie of tho distancue from the foous emd fres .

| %ﬁm Sizgotrix to any peint on u conlo 4B 4 constant. Thie

sonstent ie oslled Yhe gogeniriciyy eud iz Gensted by 8.

M P '

“Pow the ellipse ¢z .8 5 2 < i.
PR

For the parsbole we take the lisit of mgm a8 b and
| , iuftolte bus %s posaining ﬁmmm * 9 g gives vsl

& N x g 3,
siee Tor She mewmm & % %%I. . % 7
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The © mm&%aﬁﬁ% of the feoond Desres,

1. Zke sendition under whigh the peneral second Jesras

sanation B %@&ﬁ%&%ﬂ%&%&w of noalntn.

The @ﬁﬁm‘ﬁiﬁrﬁ* |

am”r Bimy +By°+ 80x L BPp G 2 O | {1}
reprements s pair of pointe whenever X osm be exmpressed
rasionully in terme of ¥y BRolving we pet:

% s »8(By+B}+ V& i mﬁll-- + BlgHwa®)y s 4(8 wml

In oyder That % shall m rational, the expression nnder the

eudiosl mast be & perfect PUnEYS, |
Thevefore: ™ i =SARGD 1+ 9020 ARO” + AOR® m@ #e s O
Whenae, dividing by A, we lnve
" T E

-

HB¥
areo

12 4 5 0, the ssme sondition may be obtained by
solving for yo If & = O ond slse B & O, the same rosult
may s%111 be obbteined by espressing (1) as the profust ef
linesy ﬁmﬁwm ' Yherefore in all csses (2} is the wsonditien
‘that (1) ebell vepresent a pair of poimts.

O s (23

ﬁ% aaml:i ghow thet egquation m gun be reduced to one

of the Tive following types.

% L'+ B2 0

. when ¢ + 0
oy ' R 2,7 +820 ’ :
snd 8, g“f@ -

wis 3&:+3§§$+§%€§ i :&&w&ﬁ%& é«%;& ﬁ |

Cew . AE+ %ﬁx@wﬁy - 0

when 8 3 9.



B6s

{a} 0+ 0. Traoelebing the szes Yo the point

rr+ 87 1 2 0 as s new origla, then equation (1) beoomes
(4 +BO® +Or* )2’ B{N+ 68+ by + Orelxy + (B + BF8 + 08” Jy™
glo+orlmsg(Pidsly+B O ts)
The x end ¥ tevms will vanish if:

| #&ﬂg  FR A RS & :

Equetion {3} then reduces to:

deee A B Ey,BY A Ca0 o {a)
whexe 4, = 10s07 ‘ '

+ given by

squation (4) reduoes to the form:
L%+ B,¥+ 02 : 0, | {6}
4, snd 7, evidently canno® both be gero,

I s, 20, Bz 0, we nave the form | |

5% +880 | T N {6}
If B, 40, 4,70, weget |

LE+Ca 0 - | t6)
which is re@usidle to (6} on rotstion,
Whense 12 € = O, we get on reduotion the two pomsildle
Lorns () ﬂm‘i 6y | |
B} € = O, nasume ¥ end 6 ave not both sers, &s Otherw
wive © = 0 and the eguation ie Ax’s SHay +Wy'e 9,
whioh is fagborsdle., On rotabing the sxes through sn engle
oz tan” 2, the treneformation formles heooms: |




xs _ 1 fax.owy)

NEXE
andt sguation (1) reduces to the form:
A %"+ 88 xy+ B3 BB x5 O i}
b, 207 gROR+BRT
¥here E, 2 H0+ UFG ~APG » PR
B, o= 3 ™ ﬁ W+ B8 g - ®
KRN 2 s X}

!

%@, go-ordinater of vertloesl tmnzente
WJ,% ) and (0,0}, the Ystter wmg &m lime ot infinity.

%@ a@%&ﬁ%m of the point of contest @ﬂW@ﬁjﬁﬁ wding %o the fizet

fengent Lo
e S il
Sinoe G, # By mw ip w@m&%iﬁm o,
(* "_,&l:, 4 +( - 2 iy o 129,
Sranglate syos to thip point se & new origine

| #guabion (7) redusee to the %wm,,

By +R0 X 0. | | (8)
IR 3«00, ¢his ennabtion sey be written as:

¥ omow @ K 3?*
where in @ﬁﬁé.ﬂ;&ﬁ ‘

£ % ofa+BI={E"r 87,
I£8 = «O@a 0, then the equation (7) may he written ns:

| x{h,x+BH y+86,) = 0, end 8o represents two pointe,

‘one of whioh g sn inPinitely distent point en the £ oxis,

{8)




fa)  Zotetion.

tionsfor rotation arve Ldentiosl with
those in yeotangnlsr point co-ordinstes, Henve under
‘rotation theve sre the ususl inve:
vist 0,448, Awm e 2B, £z 0la+ %a?»f@ +@ }
[ 48 @I

The tressfors

and

@w%%?’

Gro

- 3 | ?mm%mu ‘
It 4s obvious mm mﬁw any $ranslation O remsine

invarisnte | " |

| Undey Yhe transiation;

The expression A’ / Shxy +Bg*
| i’ + 88 % y+By” end so 18 invariant in form for
any value -ﬁ%ﬁ AW end Be o
Hence when the bove bre:
«z@ma with ¢ + @,
px” + Stwy + By” 80 +3§w+ a0 {9)

wlation i applied to the genews)l

‘reduoss t5 the form:

' ;\‘x +m'xg§ }2%'-@*'14- 80's + 88y O ow© {10}
#hile Az + Bty +‘*€%$ + 2w +x§§y+é§+mx + ¥ 2 :a {11}
mmw Bt

:&:+$§§aﬂg+ﬁy+%w+wy4§+ M&+§’¥#@ fag)

ﬁ@m%m f:iﬂ %ﬁaﬁ%‘hﬁﬁ mm linesr famtove
A+k B ¢
2 B+ ¥
& B &

tees 4F 0K + [m+ Be(F+ 6 )@ a0 (8

ie 20




Similarly (12) degemerates if:

k™ +[0ta'+ 8'Jetr 8 )R +®'s 0 (14)
 Hgestions f11) sna (32) wast degonerate for the ssme values
of ¥y Hence equntions {18} and (14) sre a@awmmﬁ.
Therefore: f 2 8(h + B Jel3™+ 8°)  end

O
‘The voots of the equations (13) snd (16) remsin equsl
a8 g % Oy %?&méﬁ ounr (@wmﬁwms are also valld when @ = O,

1t will be shown t'ia%ﬂw‘ thet 4 » 1 w48 hae velation %o
the position of the origin and &0 48 -@wfimgw not invarient
| m@w transiotions A+ 3 19 elso w‘& &wmm% under trense
lation pe this Wmﬁ&m%m m@%ﬁaﬁ t8 the general mmm
@awm LR 8o+ M

® = B +ars 082, ‘.

The imvarisnts 0, 5 spd (@ sre otmuon to retation
and %wmmmmg

28 6
%?

are immﬁ% undor trenpliation,

mm&a&m G @ and @2 ape w&ﬁmﬁw f
abeolnte im%ﬂm% under mﬁmﬂm and %ﬁ%@l@%@m |
fa} It has been shown that the egquation:
+ By s Bim+ 8Py +C 8 O _
With €+ 0 and® # 0 may be redused to the form:
ax "+ by'e L x O | |

tore ' s afarb)y, 0% o1, @'s «ab

Thevefoveis+ b & w§’ g 5

- and ah » @I a O
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%@w%ﬁw B 'mﬁ b sre woote of the equation:

® “%‘5‘: x, ”"ﬁ?
andl B0 mey be yesdily oblsined.
() The equettem: Ax’ Bsy +By’ B0x &Ry 5 O
with @ # 0, hes the mmm tmvartent 5 .
This equation be reduced bo the ﬁ@may*?;, %% 0
whanao g’# . ﬁ"’ @’& w» x* |
 therefore: L “5“ s kewk

%mmﬁ‘wm :
ks i

 tekes the form:

it has i&&é@& %ﬁm ﬁmﬁ the egustion :
w4+ Eﬁm%%@* + Ride +m+a§ z @ m be pedussd to
one of £ive forme. | | |
I, X By r880, 820, & 20, 8 £ 0
Hore © ® 4,8 & + 0, wnd = mwm
- Yhiw eguation Wymwmﬁa an silipse if O 4iffere in
sign from A, and B , Henee If @ snd © sgwes in sign while

§<o the genersl cauation m&:ﬁ ents an ellivew. Theve ia
ne roal leous when & , B mé} &gm in sign, 1.6, the genere
s1 equation has mo resl lecus if O amd © sgree in eign end
§ >0 « We have s hyperbola whem A, msd B, differ in elgn,
In this case © 1ib positive if O ie negative end © is
negative 12 © o positive, Therefore the genorel equatien




o represents » z%w%m if ¢ end © &iffer in sigp while ¢

has sny velne, powitive, negative or zero,
'7j, By +0m2%0, 080, B +0, @ # 0s
Hove O w % &,@f;ﬁ% o
S ew 820
Hense the genersl eguetion repvesents & paysbola 1f O ¥ 0,
© # 0y This sguation mey be writien in the form:

Tl ﬁiy;+ﬁfﬁ'%§‘@¢@‘g B, # 0 _
Here © w 0, snd § » 03, . The oquetion factors if 5, and
@ 4iffer in sign snd then vepresents tws resl polnte, othere
- wise 1% hae no weal jeous. Henoe the gensrsl egustion Fepe
| peBents o ¥ sl end Sistinet poimte 4f ¢ # O, @80 enld f<o0.
3 o - @ s U while §7 o8 the goneral eguetion weyresents
m lmspinery polnts, The Bamy conditiong agmm to the YTorm:

LEFOE0

. wls w80 9+ 80 ) & 0, with 6 & (¥ %z%’“é,%‘ # @
Mere 2 0, ©= Oand J# 0
Bonoe i£ €2 0, ©® = O and [70, the general equation
W&@W%@ﬁﬁﬂ two resl peints, one ot ‘whioh $e mﬁmwm am«-

' axise |

x" + Sitny +%§‘2ﬁ o, P 0, P20,080,

%:%ﬁ;rw CE %9, ond {2 0, o

, fhig :&@@@ém reduges %o the form

;mmm of mxs
ﬁ + B, ¥ ‘2 0, ~ B

Yor Wsaﬁim 'R 3 Ms #«AB 18 &ammim% Mﬁ&&?&mﬁw

nnller %%m shove ﬁ@m&imm, mw gmaw& agﬁ&%m Yeprezsents

twe real points when 2> 0 - and two imeginery polate 124 < 0.

1£ A% 0, either A 2 D, or B ¢ 0, snd then the aguetion
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reprapents two infinitely dietent coinoifent resl pelats,
hove THOLS Bre oum in the Tollowing tablae,

J~.<'is;m w § < @ ﬂm% ﬁ a8 ® sgroe m m 10y
Imspinary locus m§ > O snd § i agyes in ai@m

Hyperbola 1% ¢ snd ® 4iffer in sign, while 5 hag
any values

'%m%ﬂm § is me m.gawvm

AR

fm W@l ;@%@ﬁ%ﬁ A27< 0.
Two imeginery polate 4f ¢ > % |

' ’m@ am%m@ ponl ;;smm% gue of wh&&k i&a M&%%w
giﬁ@mt, ang the other 18 1% mm% region of the
ke o

o intinttely & atotant ;
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@m%ﬁm mmm iy

1te squation reduasd to the

form: m byt 1 8 O, mmmawm& ex , ky ) ore

 of payaliel tengents ps

-@&m}zﬁl tengonte, then ﬁ%wir pointe of ammw mw the

squations k(s xx.byy) =130

sad klim,xW@, glelz0 |

These points are co-linesr with the origin, whose equation is
10,

§,_§ £v i zo

%ﬁm ﬁ'w ﬁm&w& a%m@% the obopds %mmg points of M&ﬂw&

singe

wee through the sentre, Therefors the
sentre mey be considered us the pole of the Line st mﬁmﬁm
vige,bhe Line (0,0)s The pole of {6,0) with vespest to the
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jj_ﬁ dion saﬁ ‘&w gmm of Mma (x'y') e
igm +8y'+ Qm + (Bn’ + By By r0x - By + 6z0.
In wpder for m@w to o the gmm 1% 0, wo bavs the equations
| +Ey 020
%’ + By’ +Fa @
sinse OGw'r ¥y + 0 m stheorwine the polay of the origin
would pens %@m&m& e @mﬁw aad m sripin would be 8t
infinity. Solving we gots |
%'% |

T f6)

a8 the ﬁmmm 88 67 the poler of the origin with respeet

¢ the gﬁaﬁm *Mm it ﬁaﬁ evigin 1408 on the aenlae,then

i%a polay m the tangent st thut polat with so-ordimates

[0,-0)s Hemoe 4% fsg - 482 ﬁ, fe the condlition thet the
nersl eenie ﬁmmmw %mmgk the origin.
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