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DEFINITIONES PRIMA,
. V1 *ab aliquo puncto ad circumfe-
rentiam circuli, qui non eft id
i eadem plano in quo punum,
Junta reta linea in utramque par-
tem producatur, & manente punco
convertatur circa circali circumferen-
tiam, quoufque ad eum locum redeat
A quo ‘cocpit moveri 5 foperficiem i
re@a defcriptam, conftantemque ex dua-
bus fuperficicbus ad verticem inter fefe
aptatls, quarum utraque in infinicam
augetur, (pimirum re@3 qua eam deferj-
bit in infinitum prodp&d) voco conis
cam fuperficiem.
a.Verticem vero cjus,manens punGum,

3. Axem autem, re€am lineam qua
per pun&um & centrum circuli ducitor,

4. Conum vero voco, figuram con-
tentam circulo & conica fuperficie, qué
inter verticem & circuli. circumferen-
tiam interjicitur,

s. Verticem autem coni, punGum
quod X fuperficiei conice vertex eft.

6. Axem vero, re&am lincam quz 3
vercice ad clrcali centrum ducitor,

.7 Bafim autem, circnlom ipfunt,
-2. Rectos quidem conos voco, qui a-
xes !mbent ad reGos angulos ipfis bafibus,

9. Scalenos vero, qui axes non ad re-

&os angulos ipfis bafibus habent,

20 * Omnis curva linez, in uno plano
exiftentis, diametrum voco re@am li-
‘neam; quz quidem ductal linea curva
omnes rectas in ipfa duas, cuidamre@tz=
parallelas, bifariam dividit,

11. Verticem aater carva finez, ter-
minum rete qui eft in ipfa linea.

12, Ordinatim vero ad diametrum ap-
ﬂli_:ari unamquamque retarum paralies

m.

13. *Similiter & duarom curvarum [i.
nearum, in uno plano exiftentium, dia-
metrum quidem tranfverfam voco ,. re-
&am lineam; quz, utramque lineam fe-
cans, rectas omnes in ipfis du@as, reQa
cuidam parallelas, bifariam dividie.

14 Vertices autem linearum, diames
tri terminos qui fang in ipfis linejs,.

‘153 Retam vero diametium, ,, if-
D lam,

lam, qua inter duas lincas pofita rectas
omheés ductas, rectz cuidam parallclas
& inter ipfas curvas interjectas, bifa-
riam fecat, .

16. Ordinatim autem ad diametrum
applicari unamquamque re&tarum paral-
lelarum.

17. Con’jug':t:u diametros voco cur-
vz line2 & duarom carvarum, rectas
lineas; quarum utraque diameter eft, &
rectas alteri parallelas bifariam dividit,

18. Axem vero curva linex, & dua-
rum curvarum;ream lineam; que, cum
fit diameter curva linex vel duarum
curvarum, roctds parallcias ad rectos an-
gulos fecat. . .

19. Axes conjugatos voco. curvae li-
nex & duarum curvarum, rectas lineas;
qu2, ¢ain fine diameeri conjugatz, fibi
invicem parallelasad re@os angulos fe-
cant.
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604 APOLLONIUS OF PERGA

FirsT DEFINITIONS

1. If from a point a straight line is joined to the circumference of a circle
which is not in the same plane with the point, and the line is produced in both
directions, and if, with the point remaining fixed, the straight line being ro-
tated about the circumference of the circle returns to the same place from
which it began, then the generated surface composed of the two surfaces lying
vertically opposite one another, each of which increases indefinitely as the
generating straight line is produced indefinitely, I call a conic surface, and I
call the fixed point the vertex, and the straight line drawn from the verte*{ to
the center of the circle the axis.

2. And the figure contained by the circle and by the conic surface between
the vertex and the circumference of the circle I call a cone, and the point
which is also the vertex of the surface I call the vertex of the cone, and the
straight line drawn from the vertex to the center of the circle the axis, and the
circle the base of the cone.

3. I call right cones those having axes perpendicular to their bases, and
oblique those not having axes perpendicular to their bases.

4. Of any curved line which is in one plane I call that straight line the diam-
eter which, drawn from the curved line, bisects all straight lines drawn to this
curved line parallel to some straight line; and I call the end of that straight
line (the diameter) situated on the curved line the vertex of the curved line,
and I say that each of these parallels is drawn ordinatewise to the diameter
(teraryuévws &wl Ty duduerpov karixfac).t

5. Likewise of any two curved lines lymg in one plane I call that stralght line
the transverse diameter (scauerpos mhayia) which cuts the two curved lines and
bisects all the straight lines drawn to either of the curved lines parallel to some
straight line; and I call the ends of the diameter situated on the curved lines
the vertices of the curved lines; and I call that straight line the upright diam-
eter (duauerpos opfia) which, lying between the two curved lines, bisects all the
straight lines intercepted between the curved lines and drawn parallel to some
straight line; and I say that each of the parallels is drawn ordinatewise to the
diameter.

6. The two straight lines each of which belng a diameter bisects the straight
lines parallel to the other I call the conjugate diameters (ov{vyés dauérpor) of
a curved line and of two curved lines.

7. And T call that straight line the axis of a curved line and of two curved
lines which being a diameter of the curved line or lines cuts the parallel straight
lines at right angles.

8. And I call those straight lines the conjugate axes of a curved line and of
two curved lines which being conjugate diameters cut the straight lines parallel
to each other at right angles.

CONICS by APOLLONIUS OF PERGA Greek text (Heiberg)
Translated by Catesby Taliaferro
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Provr. XI. Theor.

Si conns plano per axem fecetur , fe-
cetur antem & altero plano fecante
bafim coni fecundum rectam lineam,
quz ad bafin trianguli per axem
eft perpendicularis, & fit diameter
fetionis uni . laterum trianguli per
axem parallela: re@a linca, quz
3 fectione coni ducitur paraliela
communi fectioni plani fecantis &
bafis coni, uique ad fetionis dia-
metrum, poterit {patiam xquale con-
tento fub ea, qux ex diamerro ab-
fciffa inter iplam & verticem fecio-
nis interjicitur, & alia quadam, quz
ad rectam, inter coni angulum &
verticem f{eionis interje@am, habet
€am rationem, quam quadracum ba-
fis trianguli per axem ad id quod fub
reliquis duobus trianguli lateribus con-
tinetur. dicatur autem hujufinodi fe-
&io PARABOLA

I'T conus, cujus verrex punctum A, bafis
BT circulus, fecerurque plano per axem,
arque fedtionem faciaer triangulum ABr, & fe-
cctur altero plano fecante balim coni fecundum
retam liveam A B, qux ad € cft perpendicu-
laris, & faciac feGionem in fuperficie coni
azs ki ; di fe®ionis zH
parallcla fic uni laterum wianguli per axem,
videlicer ipi AT, atque
2 pun®o Z retx ZH ad
reftos angulos ducatur 2o,
* & hatut quadrarum ex B¢
ad rectangulum BA T jea
20O ad ZA, fumatur peae-
terez in feione quodlibee
puntum K, & per K ducawur
KA ipfi a8 parallela, ul-
3uea feGtionts diametrum:
ico quadracum ¢x XA re-
&angulo ©Z A 2quule cfle.
Ducatur enim per A ipfi

Br oDgMrres 4 MN. & B\
FierKA T AERDAA-

Mot T des N F KA,

M N Frimdor 2HEMIAY 01 7 2] Taw BT,
AE Jnidw, Tovries vy Beou Ted xdwew TS
dpa Mgl Taw KA, M N Fnimdor nﬁx;\.@“iﬁv.‘
o Agperg@- 4 MN. xg} i xdJer@- Fn vl
MN i KA, trdd xgj 3 AE J7 7l BT 78 dga
Gw;r:nMANfoni:;fr:—o)'zn"l‘KA.&g;érn:iar
5 Te Yoms Tis B L wevs 16 33 Taw BAT dras
70 Zwess Z A, ® 1 Jidom S BT weds 18 o
Tiw BAT Adper fxos 1o svyxeqaovor Oc T Tod v
i‘zminr—nc:’;rA,gﬁsr:r,zua-iigfez

BT parallela MN. eit ve-
ro KA paraflela ipfi an:
ergo [ per r5.11.] planum,
a quod tranfic per KA, MN,
plano per BT, aE, hoc eft ipfi bafi coni, 2qui-
diftae : idcoque [per 4.huj.] planum per k A, M
eft circulus, cujus diameter M N. elt autem
[per 10.11.] XA ad M N perpendicularis,
quia & & B ad BT : re@angulum igicur M A N [per
37. 3. ] zquule eft quadrato ox KA S quo-
wium |exhyp.] @ Z ad Z A clt utquadracum ex 8¢
ad rectangulum 8 AT # quadracum aucemex 8T
ad BAT re@angulum [per 23.6.] rationem habet
compolium ex ratione quam BT habet ad rA,
& exeaquamBC haberad BaA: r:doigimre:
a

32 APOLLONII PERGAEI

ad Z A componitur ex rationibus B¥ adr A& B
ad BA. utautem BradrA ita [per4.6.] MN
ad NA, hocct MAad AZ; & ut Br ad BA
ita MNad MA, hocelt AM ad M Z, & [per
19. 5.] reliqua N A ad ZA: ratio igiur © 2 ad
Z A componitur ex rationibus MA ad AZ,8 N A
ad ZA. fed ratio compolita ex radonibus M A
ad Az, & AN ad ZA eft [per 13.6.‘] ca quam
habet MAN rectangulum ad rectangulum AZ A:
ergo ut © 2 ad ZA ita rectangulum M AN od
AZA re@angulum. utautem O Zad 2 A (fumprd
ZA communi nllim(ﬁncz ita [per1.6.] oza
retangnium ad reCangnlum A ZA: ut igicur re-
Sanpulum M A N ald iptiim A 7 A iea rectangmbon
07 A alidem A Z A& rdeiren [per o.g f ropale
cft rectangulum MA N retangulo @ Z AL fed [ex
modo oftenfis] retangulum MAN requale cft qua-
drato ex X A : ergo quadratum ex X A re&angulo
© ZA zquale cft.

Vocetur autem hnjufmodi feftio Parabola : &
relta ©Z, Ena juxia quarn poffunt ga& ad TH
diametram ordinatim applicantur : hzc etiam
Latas RecPum appelletur.
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drnez mpc 2 A (e Z A xars idue Aape-
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Prorosrrion 11

If a cone is cul by a plane through {iz axis, and also cut by another plane cubling

the base af the cone in a straight line perpendicular to the base of the axial triangle, A I
and if further the diameter of the seclion 45 parallel to one sede of the axial ériangle,
then any straight line which 4s drown from the section of the cone Lo ils diameler
parallel to the common section of the cutfing plane and of the cone’s base, will equal
in square the rectangle contained by the straight lne cut off by i on the diameter
beginning from the section's vertex and by another straight line whick has the ratio
to the straight line befween the angle of the cone and the vertex of the section that the
square on the base of the axial triangle has to the rectangle contained by the remain-
ing two sides of the friangle. And let such o section be called a parabela (rapafehd).

Let there be a cone whose vertex 1s the point A, and whose base 15 the circle
BC, and let it be cut by a plane through its axis, and let it make as a section the
triangle ABC (1. 3). And let it also be cut by another plane cutting the base of
the cone in the straight line DE perpendicular to the straight line BC, and let
it make as a section on the surface of the cone the line DFE, and let the diam-
eter of the section F'G (1. 7, and def. 4) be parallel to one side AC of the axial
triangle. And let the straight line FH be drawn from the point ¥ perpendicular
to the straight line F(7, and let it be contrived that

s, BC trect. BA, AC :: FH : FA.
And let some point K be taken at random on the
section, and through K let the straight line KL be
drawn parallel to the straight line DE.

I say that aq. KL =rect. HF, FL.

For let the straight line MN be drawn through L
parallel to the straight line BC. And the straight line
DE is also parallel to the straight line K L. Therefore
the plane through KL and MN is parallel to the
plane through BC and DE (Eucl. ®1. 15), that is to
the base of the cone. Therefore the plane through KL
and MN is a circle whose diameter is MV (1. 4). And
KL is perpendicular to MN since DE iz also perpen-
dicular to BC (Euel. x1. 10). Therefore
rect. ML, LN =sq. KL (Eucl. 11, 31; vi. 8, porizm).

> [€
[=]

> <€

And sinee

8q. BC :rect. BAAC :: HF : FA,
and

gq. BC :rect, B4, AC comp. BC : CA,BC : BA (Eucl. v1. 23),

therefore

HF : FA comp. BC : CA,BC : BA.
But

. BC:CA::MN:NA:: ML : LF (Eucl, v1. 4),
an
BC:BA: :MN:MA::LM:MF:.:NL:FA (Eucl. vi. 2).
Therefore
HF :FA comp. ML : LF,NL :FA.

But i

rect. ML LN rect. LF, FA comp. ML : LF, LN : FA (Eucl. vi. 23).
Therefore :
HF ::FA ::rvect. ML ,LN :vrect. LF,FA
But, with the straight line FL taken as common height,
HF :FA ::rect. HF,FL :rect. LF, FA (Eucl. vi. 1),

therefore .
rect. ML ,LN :rect. LF,FA ::vect. HF, FL : rect. LF, FA (Eucl. v. 11).
Therefore -
rect. ML ;LN =rect. HF, FL. (Euel. v. 9).
But

rect. ML,LN =sq. KL,
therefore also

sq. KL =rect. HF, FL. Y
And let such a section be called a parabola, and let H 7 be called the stralght A
line to which the straight lines drawn ordinatewise to the diameter F'G are I
applied in square (rap #v Stvarar ai kaTaybuevar TeTayuévws i v ZH Sibuerpov), D
and let it also be called the upright side (ép8ia). \ /4

CONICS by APOLLONIUS OF PERGA Greek text (Heiberg)
Translated by Catesby Taliaferro
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Prorosrrion 33

If in a parabela some point iz taken, and from it an ordinate is dropped to the
diameter, and, to the straight line cut off by it on the diameter from the vertex, a
straight line in the same straight line from ils extremity is made equal, then the
stradght line joined from the point thus resulling to the point taken will touch the
section, G
Let there be a parabola whose diameter is the
straight line AB, and let the straight line CD be CHFT
dropped ordinatewise, and let the straight line
AFE be made equal to the straight line ED, and
let the straight line AC be joined. A E DB
I zay that the straight line AC produced will
fall outgide the section.

ProrosiTioN 35

If a straight line touches a parabola, meeting the diameler oulside the section, the
straight line drawn from the point of confact ordinatewise fo the diameter will cut
aff en the diameter beginning from the vertex of the section a straight line equal o
the straight line between the verter and the tangent, and no straight line will fall
indo the gpace between the tangent and the secfion.

Let there be a parabola whose diameter is the straight line AR, and let the
straight line BC be erected ordinatewise, and let the straight line AC be tan-
gent to the section.

I say that the straight line A is equal to
< the straight line GB.

Then I say that no straight line will fall
F into the space between the straight line AC
b E 5 and the section,

Prorosrrion 46

If o straight line touching @ parabola meets the diameler, the straight line drawn
through the point of contact parallel to the diameler in the direction of the section
bisects the slraight lines drawn in the seclion parallel lo the lengend.

Let there be a parabola whose diameter is the straight line ABD, and let the

A E a/ o
M M
H K
L

straight line AC touch the section (1. 24), and through C let the straight lin=
HCM be drawn parallel to the straight line AD (1. 26), and let some point I
be taken at random on the section, and let the straight line LNFE (1. 18,22)
be drawn parallel to AC.

1 say that LN=NF,

16
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Prorosrrion §

If the dinmeter of a parabola or hyperbola bizccts some straight line, the tangent
to the section ai the end of the diameter will be parallel to the bisected straight line,

Let there be the parabola or hyperbola A BC whose diameter is the straight
line DBE, and let the straight line FBG touch
the section, and let some straight. line 4 EC be
drawn in the section making AE equal to
EC.

I say that AC is parallel to PG

Prorosrrion 7

If a sfraight line lovches a seclion of o cone or cireumference of a civele, and a

parallel to i {5 drawn in the section and bWsecled, the straight line jotned fram the

point of contact fo the midpoint will be a diameler of the seciion.
Let there be a section of & cone or cir- F

curnference of & circle ABC, and F7 tan-

gent to it, and AC parallel to FG and

A

bizected at E, and let BE be joined. E
I say that BE is a diameter of the sec- H
tion.
G C

P
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ProrosiTION 12

If a cone s cut by a plane through its azis, and also by another plane cutting the
base of the cone in a straight line perpendwular to the base of the axial triangle,
and if the diameter of the section produced meets one side of the axial triangle
beyond the vertex of the cone, then any straight line which ts drawn from the section
to tts drameter parallel to the common section of the cutting plane and of the cone’s
base, will equal tn square some area applied to a straight line to which the strarght
line added along the diameler of the section and subtending the exterior angle of the
iriangle has the ratio that the square on the straight line drawn from the cone’s
vertex to the triangle’s base parallel to the section’s diameter has to the rectangle
contained by the sections of the base which this straight line makes when drawn,
this area having as breadth the straight line cut off on the diameter beginning from
the section’s vertex by this straight line from the section to the diameter and exceed-
ing (brepBaNiov) by a figure (eldos), stmilar and similarly situated io the rectangle
contained by the straight line subtending the exterior angle of the triangle and by
the parameter. And let such a section be called an hyperbola (VrepBolp).

Let there be a cone whose vertex is the point A and whose base is the circle
BC, and let it be cut by a plane through its axis, and let it make as a section
the triangle ABC (3. 3). And let it also be cut by another plane cutting the base
of the cone in the straight line DE perpendicular to BC the base of the triangle
ABC, and let it make as a section on the surface of the cone the line DFE, and

let FG the diameter of the section (1. 7 and def. 4) when produced meet AC one
side of the triangle A BC beyond the vertex of the cone at the point H. And let
the straight line A K be drawn through A parallel to the
diameter of the section FG, and let it cut BC. And let
the straight line FL be drawn from F perpendicular to
F@, and let it be contrived that
sq. KA :rect. BK,KC ::FH : FL.
And let some point M be taken at random on the sec-
tion, and through M let the straight line MN be drawn
parallel to DE, and through N let the straight line
NOX be drawn parallel to FL. And let the straight line
HL be joined and produced to X, and let the straight
lines LO and XP be drawn through L and X parallel
to FN.
I say that MN is equal in square to the parallelo-
gram FX which is applied to FL, having FN as
“breadth, and exceeding by a figure LX similar to the
rectangle contained by HF and FL.
For let the straight line RNS be drawn through N
parallel to BC; and NM is also parallel to DE. There-
fore the plane through MN and RS is parallel to the plane through BC and
DE, that is to the base of the cone (Eucl. x1. 15). Therefore if the plane is
produced through M N and RS, the section will be a circle whose diameter is
the straight line RN'S (1. 4). And MN is perpendicular to it. Therefore
rect. RN, NS=sq. MN.




And since '
sq. AK :rect. BK,KC ::FH :FL,
and
sq. AK :rect. BK,KC comp. AK : KC, AK : KB (Eucl. vi. 23),
therefore also
IH : FL comp. AK : KC,AK : KB.

But
AK :KC::HG :GC ::HN : NS (Eucl. v1. 4),
and
AK :KB ::FG :GB ::FN : NR.
Therefore
HF :FL comp. HN : NS,FN : NR.
And

rect. HN, NF :rect. SN, NR comp. HN : NS,FN : NR (Eucl. v1. 23).
Therefore also
rect. HN, NF :rect. SN, NR :: HF : FL : : HN : NX (Eucl. v1. 4).
But, with the straight line N taken as common height,
HN :NX ::rect. HN,NF :rect. FN, NX (Eucl. v1. 1).
Therefore also

rect. HN, NF :rect. SN, NR : :rect. HN, NF :rect. XN, NF (Eucl. v. 11).

Therefore
’ rect. SN, NR=rect. XN, NF (Eucl. v. 9).
But it was shown

8q. MN =rect. SN, NR;

therefore also
8q. MN =rect. XN, NF' ,

But the rectangle contained by XN and NF is the parallelogram XF. There-
fore the straight line M N is equal in square to XF which is applied to the
straight line FL, having FN as breadth, and exceeding by the parallelogram
LX similar to the rectangle contained by HF and FL (Eucl. vi. 24).

And let such a section be called an hyperbola, and let LF be called the
straight line to which the straight lines drawn ordinatewise to FG are applied
in square; and let the same straight line also be called the upright side, and
the straight line FH the transverse side.

22
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ProrosiTiON 13

If a cone s cut by a plane through its axis, and is also cut by another plane on the
one hand meeting both sides of the axial triangle, and on the other extended neither
parallel to the base nor subcontrariwise, and if the plane the base of the cone s in,
and the cutting plane meet tn a straight line perpendicular either to the base of the
azxval triangle or to it produced, then any straight line which ts drawn from the
section of the cone to the diameter of the section parallel to the common section of
the planes, will equal in square some area applied to a straight line to which the
diameter of the section has the ratio that the square on the straight line drawn from
the cone’s vertex to the triangle’s base parallel to the section’s diameter has to the
rectangle contained by the intercepts of this straight line (on the base) from the
sides of the triangle, an area having as breadth the straight line cut off on the diam-
eter beginning from the section’s vertex by this straight line from the section to the
diameter, and deficient (ENNetwov) by a figure stmilar and stmilarly sttuated to
the rectangle contained by the diameter and parameter. And let such a section be
called an ellipse (ENNewis).

Let there be a cone whose vertex is the point A and whose base is the circle
BC, and let it be cut by a plane through its axis, and let it make as a section

the triangle ABC. And let it also be cut by another plane on the one hand
meeting both sides of the axial triangle and on the other extended neither
parallel to the base of the cone nor subcontrariwise, and let it make as a section
on the surface of the cone the line DE. And let the common section of the cut-

ting plane and of the plane the base of the cone is in, be the straight line FG
perpendicular to the straight line BC, and let the diameter of the section be
the straight line ED (1. 7 and Def. 4). And let the straight line EH be drawn
from E perpendicular to ED, and let the straight line AK be drawn through
A parallel to ED, and let it be contrived that

sq. AK :rect. BK'KC :: DE : EH.



And let some point L be taken on the sectlon and let the straight line LM be
drawn through L parallel to FG.

I say that the straight line LM is equal in square to some area which is
applied to EH, having EM as breadth and deficient by a figure similar to the
rectangle contalned by DE and EH.

For let the straight line DH be joined, and on the one hand let the straight
line MXN be drawn through M parallel to HE, and on the other let the
straight lines HN and XO be drawn through H and X parallel to EM, and let
the straight line PMR be drawn through M parallel to BC.

Since then PR is parallel to BC, and LM is also parallel to FG, therefore the
plane through LM and PR is parallel to the plane through FG and BC, that is
to the base of the cone (Eucl. x1. 15). If therefore a plane is extended through
LM and PR, the section will be a circle whose diameter is PR (1. 4). And LM
is perpendicular to it. Therefore
rect. PM,MR=sq. LM.

And since .

sq. AK :rect. BK,KC ::ED : EH,
and

8q. AK :rect. BK, KC comp. AK : KB, AK : KC (Euecl. v1. 23),
but
AK : KB ::EG :GB:: EM : MP (Eucl. v1. 4),

and

AK : KC ::DG :GC :: DM : MR,
therefore

DE : EH comp. EM : MP, DM : MR.

But

rect. EM, MD :rect. PM, MR comp. EM : MP, DM : MR (Eucl. vi. 23).
Therefore
rect. EM ,MD :rect. PM ,MR ::DE :EH :: DM : MX (Euecl. vi1. 4).
And, with the straight line M E taken as common height,
DM : MX : :rect. DM, ME rect. XM, ME (Eucl. vI. 1).
Therefore also ,
rect. DM, ME :rect. PM, MR :rect. DM, ME : rect. XM, ME (Eucl. v. 11).
Therefore
rect. PM, MR—rect XM, ME (Eucl. v. 9).
But it was shown
rect. PM, MR=sq.*LM;
therefore also
rect. XM, ME’-—sq LM. ' ‘
Therefore the straight line LM is equal in square to the parallelogram MO
which is applied to the straight line HE, having EM as breadth and deficient
by the figure ON similar to the rectangle contained by DE and EH (Eucl
VI. 24).

24
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34 36 47

If on an hyperbola or ellipse or circumference of a eircle some point iz taken, and
from i a straight line iz dropped ordinatewise fo the diomeler, and whatever ralio
the stratght lincs ewd off by the ordinate from the ends of the figure’s transverse side
have fo each other, that ratto have the segmentz of the ransverse side to each other
g0 that the segments from the vertex are correaponding, then the atraight line joining
the point taken on the transverse side and thal taken on the section will louch the

section.

Prorosrrion 34

Let there be an hyperbola or ellipse or circumference of a circle whoss diam-

eter is the straight line A B, and let some point ¢ be taken on the seetion, and
from C let the straight line CD be drawn ordinatewise, and let it be contrived

that
BD:DA ::BE:EA !

and let the straight line EC bhe joined,
I zay that the straight line CF touches the section.

ProrosrTION 36

If some straight line, meefing the fransverse side of the figure touches an hyperbola
or ellipse or circumference of a cirele, and o straight line is dropped from the point
of contact ordinalewise fo the diameter, then as the straight line cut off by the tan-
gent fram the end of the transverse side is lo the straight live cul off by the tangend
Jrom the other end of that side, so will the straight line cut off by the ordinale from
the end af the side be to the straight line cut off by the ordinate from the other end of
the side in such a way that the corresponding straight lines are confinuous; and
another straight line will not fall inte the space between the tangent and the section
ol the cone,

l.uzlt there be an hyperbola or ellipse or circumference of a eirele whose diam-
eter i2 the straight line AR, and let the straight line CD be tangent, and let the
straight line CE be dropped ordinatewize,

I say that
BE :EA ::BD:DA.
C
E
B R A ———
[
e H AlG E 8

I say that no straight line will fall between the section and the straight line
CD.




ProrosiTioN 47

If a straight line fouching an hyperbola or ellipse or circumference of a circle meets
the diameter, and through the point of contact and the cenfer a straight line 18 drawn
in the direction of the section, ot bisects the straight lines drawn in the seciion paral-
lel fo the tangend.

Lat there be an hyperbola or ellipse or circumference of a circle whose diam-
eter is the straight line A B and center €, and let the straight line DE be drawn
tangent to the section, and let the straight line CE be joined and produced, and
let o point & be taken at random on the section, and through N let the straight
line HNOG he drawn parallel,

I say that
NO=0.
A
[
A
|
M
CK

Prorosrrion 5

If the diameter of a parabola or hyperbola bisects some straight line, the tangent
to the seetion al the end aof the dicmeter will be parallel to the bisected straight line,

Let there be the parabola or hyperbola A 80 whose diameter is the straight
line DREE, and let the straight line F&G touch
the section, and let some straight line A EC be
drawn in the section making AF equal to
EC.

I say that AC is parallel to FG.

ProrosiTron 6
If the diameter of an ellipse or circumference of a civele bisecls some straighi line
not through the center, the langent lo the secltion al the end of the diamefer will be

parallel to the bisected sfraight fine.
Let there be an ellipse or circumference of a circle whose diameter is the

straight line A8, and let AR bisect CD, a straight c
line not through the center, at the point £,
I say that the tangent to the section at A is parallel F
to O,
Al B K B
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Prorosrrion 7

If a straight line touches a seclion of a cone or circumference of a eirele, and a

parallel to it {s drawn in the section and bisected, the straight line joined from the

point of contact to the midpoint will be o diameter af the seciion.
Let there be a =ection of & cone or ecir- E

cumference of a circle ABC, and FG tan-

gent to it, and AC parallel to FG and

A

bisected at E, and let BE be joined. : E
I say that BE is a diameter of the sec- H
tion.
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