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Book Three: Pr()p,Xiuons 30-3 J 

I.ct /\VIJ Ix· th•· g,v1:n circumf1,tl-r101
thu~lt i~required '" biM-cl tilt- circumfort71Ct' /\fJH. 
1.i•I /\H Ix- joln1•d and bik't'.t(•d ,11 C; from tlv· polnt C 11•1
CD I)(' drJwn al right JngJ,-., tu thl' &lrJlght fin,• AH, and 

t; let MJ, /JfJ bt· jvfn1•d. cl
A r

·1lwn, ~lnc1• /IC 1, t-qual tr, CH, ,ind CU i~ common,thNt•fori• 111" two i,1elf-. AY., YIJ ,1w l'qu,11 lo th1· lwo !.idt", /JI , / I., tk1• two a1d1"J /IC, CD arc •,qu.:il to Uw two tid,... BC, CO;.ind th1• b,1',(,' /1/J I~1-qual lo lht• b,1-...• /)I; ,111d th1• ,111gl•· /IC D li 1-qu,1I to thr• angle BCD, for cJch Vi right;
lht•n•fon: tht• ,ingl1• /\YH i,; 1-qu,11 lo 1h1• ,1nglt· IJI I 

l'AJ lhl'f1•forc th1• bJ,.,. /ID l, 1.'(!UJI to thi· ba•.f• DH. (I. .fJ
llut '"<JUill ,in1~I, ht,md un l't1u,1I circumf1:n•nn1,, wh!'ll 1h1·y .ir1• ,11 th•· n ·nlrt" ., !Jul 1~1u,1I ,tr«1iy,ht llnt"I cut r,(( ''(JUJI clrcurnfr•r"1V''1J, th,, gtl!al1•r 1.-qual u, th,, 

1111 '~J gr1•,11t•r, ,111d th1• 1,...,. to th1• l11,<,; 1m 2'Jtlwn·fon· thr: circurnfr·n·nc1· /\GH 111 1't1u,1I In IJ/ /1 . ,ind 1•,Jrh llf th1•clrcurnfnt7l<'"I /1/J, l)IJ 1, lt'!l'I than a '"'fflir.ltcl",
And th,•wlmh· rnch• /\IIC 11 ,-quill tu th•· whnl•• cird,· /Jr,, th1•r1:fo,,, th•· circurnfNt71('1• /10 l,. t-qu•I lo tlw clrrumfowno• /JH.
th••wfon•th.· drcum/1·rnv1• /\CIJ which rnn,1ln<i l~,11•~, 1·qu,1I to llw tircurnfNt•n<-•• ' f l11•wfor1• 111•· J~Vl'11 drcum(1•r1•nr1• h.1~ l,(,,,n bf',(_~t,'.d at I.Iv· pr,mt fJ.1)1 I which rl'rn,tln\. 

Q.F..F. 

QJ:.I), Proposition 31 
/1111 ,rrclr 1hr u11,:lr 111 /hr •rmtwcle i~ ri7,ht, lhnl in ux,euler •:,1,,nn,/ If'<.• lhlln

Proposition 29 11 rlghl flllf!lr, 111111 tl,u/ 111 a Ir•:, ..,.J{tllffll weolu llum II ri7,hl llll?,fr; amlfurlhtr
1111' ,1111,le rJf 1111' !{rl!1t l1•r rwnml 14 wealrr lltull II rl!l,ltl an:,:fr, """ /Irr 11117.le of

1111·,111ul rirc/,• rq1ml ctrrn111fi·ri•11c,• , an• t11/Jll'l1tlr,t /1y rqtml , tmif!ltl """'· t/tt• ft•~• 1 1'!{/lll'III /rq1 //tr/II U t/J{Jtl r1117./r 

f.1•t /\/IC fJ bt· ,, clrtf,,, f•·I fl( b<• 11~ df.irn•·I,.,, .srwf II)•I /\HC. /JI.I bt· r•r1u,1I d rrlr:••• ,md rIt~ 1 r•ntrc, .trul ll•l /J/1, /IC., /1/J, /J( be joln••d;lr1 tl11•rn l,,t 1·q1wl drc-u,rtfrr,•rl('t"J I ~.1y th,11 1tw ,111r,I•· /MC Ju th•• -'·rn1mcl,· /IA( J;ur.c, 11 JI l,r• tu t ,,ff; ,111d 11:1 1111: rfr,111,
\lr,1l1~11 lfn,,, II( , I.I br· J11lrwcl; th•· ,lf1Y,lt· /1/1( 111 th•· M•y,lfl••11t /I/IC Y/1',lf••r tlw1 lw·J ,.,1y ti 1111 /IC I~ !'tflMI to /,/ . ~,1•1r1l1 lrcl•• 1~ I•·~~ lh,srs ,1 1iy,ht miy),,, 
l'11r 11·1 tlw cn1lr,•~ 11( tlw I frrl1·, l,r• ,11111 llw ,111r,l•• /\/JC tr, th• ~•y,1w•1II /\IJC I•~ 111,111
l.il':1•11, ,11111 lr·I lh••m t,,. Y, /.; h•I IIY., th•• 111•1111• lrt J,, f~ r,11•,1t••r 1hm1 ,1 rlJ~•I ,111y)•·
YC., /,/,, I I 1,,. J11Jrwd, 1,,1/\/ I,,, ~,t,11•d, ,11111 l•·I /IA t,,, w nf••1I 11111,uy), 111 I ,

l~r,w, ,1,., '' ti,,. 1 m umf,.,,.,v,. /1(,( I, 1·r111o1I tu tlw I In 11111(1•r••11• ,, / //1 1111'11, ,lr1< •· Ill I. 1••10111 1,, / A,th•••11w)•· 11r, 1, ,,1\t, •·<ru,,1 1,, 111,, ,my)•· I.I./ ' ffll //I II~ 1111y)1· Alf/ I• .ifiw, l'<jll/111•1 Iii!! 111iy)11 111\IArlll, &Ir,,,. Jlw i lr< 1, 1\/1(, /JI,/ ,1w 1·,111111, I• \J
Ay,.1111, ~t,11 ,, < / I~ 1·•111111 1,, I A,tlw r,utll ,m• ,,1,11 , .,111,,J; 1111 ,iny)•· A< I ,,. 1,f.,,, t•flllfl 1,, tl1" 1111y)•• l/\/.tli71f,,,,. ti•• tw11 ,,t,-+ /IY, yr ""''•111111 t,, tlv•tw,, It' I I I I

1"VI llf"/ll"1L1111,,111,,1,,,,y)I·' . ,,. • ' f1,,.,,.,,,,, 1111• wls,,I, 1111r,l1 • /IA t, •~111111 t,, lit,. Iw111111r,l•i-t /\/1[. /\l /I
tlP•ri,/1,,,, ffp, f,,,,,.. JU 111 •·•111,rl f,, tfw fw,,, / / 11111 flt• · ,,,,,~J,. ,Al ,.• .,,,,.,, 1,, 11i,, ,,, 111,h Alie , ,d ,, , ,111111 ,,, '"" 1w,, 1,11n1~

A/11 , /\I /1, II tll
1111<11 r,,,,, tlw ,111v,I, HA< 1, 11J1i1, 1111111d 111 ti,,. ""I'.'' I 111..:,

(),11,1J 1111 ,. f,,,.. ''"'" ,. ,,,~.,'
1111 11 lom· lh•• ,111y,I,, /IAI ht tlw ""'"" 11, f~ /IN J, 11,),1

11, Jtl, 111111 , 111 ti,, trl HY,f., Alfi fl,, tw,, , 111.li s A/ff /IAt ,.,,, ,_ 11,111, 1w11f>r<Jp<Jt-d lion 10 ,1,:111 ,111,~I• ~, fl 1,1
I II 1,f.,,,I II 
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32lool lhrN' Propo$1tlon1 31 

and 11 1~ the 11nglc in the •gmc11t /\BC greater than 
tht• S('m1c1rcle. 

Ni:xt. since J\IJCD is a quadrilateral in a circle, 
and the op~ite angles of quadrilaterat, in circll'S 
arc equal to two right angles, 1111• UJ 
while the angle /\BC is less than a right angle, 
therefore the angle /\DC which remains is greater 
than a right angle; 
and it i~ the angle in the segment /\DC less than the 
semicircle. 

Isay further that the angle of the greater segment, namely that contained by the 
circumference ABC and the straight line /\C, is greater than a right angle; 
and the angle of lhe less segment, namely that contained by the circumference 
ADC and the straight line AC, is less than a right angle. 

Thi~ is at once manifest. 

For, since the angle contained by lhe straight lines BA, AC is right, 
the angle contained by the circumference ABC and the straight line AC is great­
er than a right angle. 

Again. since the angle contained by the straight lines AC, AF is right, 
the angle contained by the straight line CA and the circumference ADC is less 
than a right angle. 

Therefore etc. 

Q.E.D. 

Proposition 32 
If a slrnig1rt li11e loud, a circle, a11d from the poi11t of co11 /ac/ /here be drmu11 
across, i11 lhl! circle, a s/raigi,/ li11e c11/ti11g the circle, /he a11gles which ii make:; 
with the la11ge11/ will be equal lo the a11gles i11 /he allernale segme11ts of the 
circle. 

A For let a straight line EF touch the circle ABCD 
at the point B, and from the point B let there b..> 
drawn across, in the circle ABCO, a straight line 
BD culling ii; 
I say that the angle~ which 80 makes with 
the tangent EF will be ~ual to the angles m 
the alternate segments of the circle, that is, 
that the angle FBD is equal to the angle con­
~tructed in the segment BAD. and the angle

B 
F.BD is L>qual to the angle constructL>d in the 
!>l!gmt?nt DCB 

For let ~A bl? dr.iwn from 8 at nght angles to ff, 
let a point C ~ takt•n at random on the circumfcnmce BD, 
and let AD, DC, CB Ix• joined. 

Then, su,ce a Mralght line ff touchc-. tlw circle ABCD al n. 

7◄ 
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and IJA has be!.'fl drawn from the point of contact at right angles to the Wlgffll, 
the centre of the circle ABCD 1s on BA. 111. IJJ 

Therefore BA i5 a diameter of the circle ABCD; 
therefore the angle ADB, being an angle in a semicircle, is right. p.. 111 

Therefore the remaining angles BAD. ABD are equal to one right angle._ -IL J7J 

But the angle ABF is also right; 
therefore the angle ABF is equal to lhc angles BAD, ABO. 

Let the angle ABO be subtracted from each; 
therefore the angle DBF which remains is equal to the angle BAD in the alternate 
segment of lhe circle. 

Ne"<I, since ABCD is a quadrilateral in a circle, 
its opposite angles are equal to two right angles. ia 22J 

But the angles DBF, DBE arc also equal to hvo right angles; 
therefore lhe angles DBF. DBE are equal to lhe angles BAD. BCD. 

of which the angle BAO was proved equal to the angle DBF; 
therefore the angle DBE which remains is equal to lhe angle DCB in the .1ltcm.1te 
segment DCB of the circle. 

Therefore etc. 
Q.E.O. 

Proposition 33 
011 11 gitic11 strr11ghl li111: lo rl,'$Cribt· a si:g1111•11/ of,, l1rcli: 11d111illi11g 1111 1111g!t­
t•q1111/ lo a givt'11 n·ctili111:a/ 1111gli:. 

Let All b.• tlw giwn str,1ight line, .ind the ,1~1,• 
ill C. the given n.-ctllhw,11 .rngll•; 
thus it is required to describe on the glwn 
Mr,1ight line /\8 ,, ~egmcnl of., circh.- ,,Jmitting 
,rn ,mgle <'tlu"I to tlw ,rnglc ,11 C 

lhc ,mglc .it C iN then .,cute, or right. or obtu '. 

Ftr!>l, let it b,• ,\Cute, ,1nd, .,~ m lht• hr..t ligurc, 011 ( 

the Mr,1ight line t\lJ, ,111d ,11 the \'<lint A lt•l thL• 
Jnglc HAD bl? con.~lnllt1'll t,1u.il 111 tlw .inglt• JI C; 

therefon.• thl' .,ngh• 11/\ll i, ,11'-t, ,1 uh• 

Let At be drawn JI right ,m11ll-,, to/>,\, MA/I 
ht• bi"l..:tt'll ,11 I, lt•l H, b,• dr,1w11 frum th1• point 
rat right ,1111-111 tu ,\II. ,111d 11•1 G/1 Ix• 1olncd 

lh n, ,int<' Al ,~ l'lJU,11 tu Ill, 
,ult! I C l'I uirmn1111, 

th,• twu 11k Al, I(, ,111• l'<IU,ll 11, till• twu 111<11 Ill, I G, 
111.I the 111111,• Al C h n111,ll tu tlw ,11111lr Ill<,, 

th1•f\•h11,· 1lw b,,,... Al; I'\ 1-.111,11 ht tlw l>.t J Ill~ t• 41 

llwrt•forl• th•• d1d1· \It- ,ulbi·il with l\•ntri· C, 111111 11l•t 1111 • G,\ \\ Ill p,1 • 
thruugh II 11I 11 
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