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l!I.!! .2, I. 

ID t~ia •ork I haT• arraaged the sub~eot-matter of 
rectilinear geometry in a fora to -fao1U1tate tte betag pre-
eente4 to tbe pap11e 1nd1T14aall7. Soae papila make more 

rap1B progreaa tha.11 othera and this ie tnae in 1eoae,r7 pro-
1taltl.7 ·more ·than iD &111' other at1147. !he arrangeant of the 
nb,eot-•lter in a paa form will enable the »u»tl to oarr, 
the work at aa7 rate a, wbtoh he is able to prooee4. 

Agata the peroentage ot propo11tiona h&Yiag a tull 
proof given is l~es than in &DJ' other work, ana thia give• 
the paptl the . opport•aiti' of worki11g them oat tor himaelf 
rather than oomitt1n1 them as 1a so often doae aooor41ng to 
the ooafeeston of teaoher1 theuelvee. 

With the aaaal method ot preaenli•g geomet17 to a 
ola•• group, ana with a oertain given amount of ,rroaad to be 
eoYered 1D a given time. it often !aappena ,hat those that 

are e1ow 111 gniapiag the work tat.1 ~a tba, tbe '111ttr11t of 
thoee who are rapid ia aeadeaea b7 the alow progreea ot the 

group. fhia ta oorreole4 b7 the 1nd1T14aa1 :pad metho4. 

IJ' this method the proaotion »•nod ta ahortenel 
to a TeJT ff/ff propoaitiona aaa in this wa:, the dull pupil 
11&7 Jrogreaa wtth leae loae of time t'han ta poaaibl• 1a the 

aawal orga•t1atio• ot the oourae. !he• ·ou the other bani, 
a1noe the m1a111111 amou11t; of worlt oan be aone b7 aome 1a a 
olaaa in maoh less time than oau be aone b7 the group or more 
eapeolallJ' the eloweat in the group, this metho4 will enable 

·16 ..-,.~. b~..,~u 
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noh lo give a •ore i•teneive staly to the nb~eot (n1oh ie 
prov14•1 tor) or to a.vote hta time to etu47 ia eome other 
t1el4. It enablee the pupil to devote hie vei:, best and he 
hae an incentiTe to 4o 10. lt provides for the genius for 
who~ ia o•r pvblio eobool e,atea, little JZ'OT1e1on ta ma4e. 
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l.ll!l2.~!!. .2.11 .2.! 

•or some 7eara we ha.Ye been atul7iDg ar~thlletio, 
wh1.ah is given to working with n11mbera. !here •• fou•I the 

area of a reetaagle, for in1tsnoe whoee le'llgtb waa eu feet 

8114 width two feet, b7 11111lt ipl7ing two aqaare feet l>J eu 
aaa obtaiael twelve 1q•are feet tor the area. 

In algebra we generalize ar1thaet1o. flum ia suoh 

a problem aa the oae above we would 187 that ~·Al where ll 
etant1 s tor area of the reotuagle, A the altt,uae or width am 
.B the baa• or length. 

•• are now 1-eg1a1•g the •1114' ot nother branoh ot 
mathtmatiea wh1oh is ·not »rtaartl7 oonoeraed witb nuabere al-

though 11ae II 1Dade of them; 11etther 1e it prt-.rti,- oonoene4 

with the geaeraltsel equations bat ohietl.J With the •t•'7 of 
ftprea, aa trta11gl••• reota1111ee ani oirole1. llall7 taot1 
whioh 700 learnel i'D mensuration are proTel 1D geoaet17. 

i'hn, we 1tu41 g10111tr, we are atu4Jill8 a 8\l'b~tot to 
w1liob some of the beat m111as of eve17 age have devoted their 
attention. It 1e ODe ot tile moat anoient of all aria and 
aeieno••• It arose ia lalt7lo11 and Egn,t i11 'oonneotio• with 

nob iraettoal aot1nttea as buil4ins. eane,tns and aaTiga'4-
1q. Ia faot, ~h• word •geometr," means e,rtll measurement. 

l:ba earliest; aooamenta are trom Egnt a114 Jab7lea. 
!hose fro• l&'bJ'loa are OD aall ala, tablets about the •1•• 
of the han4, Wbioh had beo11 bake4 in the eun. !heee tal,let• 
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abow that the laltJloaiane bn something about 1&1ld meanre 
aa4 perbape lcnew how to compute t'be area et a trape1otl, 
!heee tablete aleo ebow that theJ lmew ~oMthing of agl.e 

aeaBUre. saob tablete are to be toaaa in mueeuma 1a the 014 

oouatry. 
In the Brit1eh 11meeu11 te vr•••nel a papJTG•, a k1ac1 

ot paper uee4 about the u:eatterraneau at; the time, whioh we.a 
wntte11 bJ an -.n,tt.u eoribe Abee about 1700 B.C ., over 3600 

7eara ago. file or1g1aal. from 'llhioll Abee ma4e hie oop7 ant 
wb1ob ha1 been lo1t wae the ttret definite lmowle4ge of BUJ)-
tian matbe-.atioe. The work 011 th1a manueori~t,while not de-
Toted pr1•rti, to poaetl'J', aleo contains eome work in meneu-
ra.ttoa. fbe7 •ae aom• mi•tabs noh aa the area of a traJe• 

zo14 equal• 1/2 a(b b1 ) where Ate one of the nn-prell•l 
etctee. 

But one not..,ortb.7 prinoiple wbiob A1mea gives is 
the rule for find ing the area of a oirole as follows: .bltt-
pl.J' the aq11are ~n the ra41ua 'b7 ( 1~'f ,whioh is equivalent to 
taking tor TT the Yalue of 3 ,1606---. Its also oontaiue infor• 
mat1o• oonoerniag finding eapaott1 of gra•artes; a11d some 
alight •entioa of eiailar ft39rea • 

. But before there waa a1l7 mathematioal treatise of 
EgJptiaD 1eoaetr7 , the7 had a fair knowledge of man7 of it• 
praotioal JriaoiJl••, !hie ie shown 'by the .oonstruotion of 
the p7rudda between 3000 and 2400 B .c •• wbioh work require4 

the applioatiou of several geo•trio prtnoiplee. fte prooeaa 
of irrigation 11kn1ae requires a 'knowledge of the prinoiplee 
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of geoaetrr an4 thia prooess wae oan-1•4 on ezteDaiYelJ aa 
eari, ae 2200 B.c. Besiaes this Herodotus, a Oreelc hie-

tor1a.D who travele · in .t,;gn>t, aa7s that the nnual overflow-
ing of the Bile ohange4 me.117 boundaries in the aa,o1fl1ng far11111. 
Thus it beoame neoeesar, to measure the la.al of each tu-pqer 
ever, 7ear 1a order that ta.see might be properlJ adluatel. In 
thi_e w97, Beroaot;11s olaima, geometr7 originated in Egnt and 

all olaaaioal writers agree with him 1• oalliag E87Pt the hoM 

of geo•t17. 
fhe ear~ ge011etr7 was val•able tor praot1oa1 put'-

I 

poaea being a aet of rule• obtained after oenturtee ot ezpe~-

1ment1ng. How to get re1ulte seemed ,o be 11a important 
q•est1on. fb.a.t thia oonaitton a11 no~ laat _inlefinttel7 11 

aue to the genius ot the Qreeke. Being a raoe of thinker•, 
the7 wished to bow wlq a cer~ain result mast follow UD4er a 
given aet of oonattions. lor -.n1 T••r• their wiae men 

etuatel 1.11 EoP'· u»o• returning thtJ arouee4 a great it1ter-

eat 1• the etua, of geomet17. 
When we etu4J" geoutrr we are etul71ng a eub~eot 

whioh engaged aome ot the beat minds not onlF of the eari, age• 
but of all agea ae well. When atudiel ·properi, it 4eYelope 

olear ihiak1•g aa4 aoourao, of upreaeton. Sinoe the know-
letr• aoqu1re4 .1s definite it gives one a oertaint7 or oonTte-
ttoa that the reaalta reaohe4 are oorreol• Oolwmbua had the 
ooaviotion that b7 aa111ag •••• troa Bpia he oould reaoh the 
fshe •••tern JU't of .A.eta. So oertain was he tbat even and.I 
the olaaor of h1~1•oour.,e4 orew, he would ahoat,•a.11 on, 
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ea11 on. sail OD and on". 
•••st artye we 'oer the •11m,-wee4ed ••• 
Lo\ heret,eneatb (another coward oriel)
Th• ourall land of eunk Atlantia liess 
rh.1a al111e w111· euok us 4own-turn while thou'rt free:-
Jut not 1· sata, heedom bears west for me! 
Yet when the lo•g-time etagnaut winds arise,
And lq b7 a.,- the keel to weatwar4 tliea, 
wr, Gooa 1111 peoplds I'll dotb oome to be: 
Ever the winds into the eat 4o blow;
BeYer a ahtp. once turnea. might homewara go1
Meanwhile we apee4 into the lonaome ·ma1n. 
l'or Chriet• s Bake parle7, A4m1.ral\ furn, before 
We sail outaiae ;!1-bounde ot help from 1auat 
Our h•b is 1n the eat, I aaia once more." 

(l'roll S,-dneJ La.nier'e "Psalm of the West".) 
· !he et141 of geometr, ts e. neoea1ar, »rerequie11ie 

however for 011e who lleairee more than a ,su:p~rfioial 1mowle4ge 

of engineering, sune,tng, aatrono111, arafting ~n4 architecture. 
You haYe seen large bu1141nge ana briagee or at leaet »ioturea 
or them. It 1a wonaertul how these are all built, that is 
p1anne4 to tbe finest detail even before a ahoYel of dirt ie 
?urned or a hammer ts raiaed. fhia is maae pos,sible through 

the lcnowle4re of mathematics. 
If a~ arohel beam were uaed tor a auppo~, inetead of 

a hort1ontal \eall tt woula bear a» a greater weight. 1'1111 

tact 1e well lmOWlli bat ~aat at what height to haTe it as r•-
1atc4 to t~e w14th ot the gap is a problem whtoh is quite oom-
plez a•a 1B the eolution tor wbiob we must loot to mathematio•. 
So the •tu~~ of geomet17 whtob 10a are ,egtmiing will not onlJ' 
give 7012 a lmowleage wh1oh is more or leae a common lmowlelge • 

bat whiob lqe a gooa foun4at1on for those who want ·or later ma, 

1'1'.lDt to make a farther atua, of ma1;heaat1oa. 
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Qeo•trr treats of solids, plaaee, 11Jles a.ad anglea. 

!he line is one of ~he most fundamental oonoe»ta. 
fake 7our ruler and run 70ur pencil aloDg the edge 

drawing a line. It must be noted that the mark is not reall7 
a line, tor a line is an imagiau-1 ob~eot, but tt serves to 

represent a line. A atrtng stretched well 11 not a line b•t 

aerves to repreaent a line. 
A line is ·that whiob baa lngth without brea4th or 

thiclcness. Even tbe finest peno11 marka have some w.tlth ~•I 
th1obess and benoe are ~nl.J' orude representations of linea. 

If we ahoul4 imagine a wire drawn out finer aD4 finer it oomea 

graauallJ nearer and ne1rer to representing what we underetanl 
bJ the term line 111 geome1ir,. 

••»reeeat a line ho taohea 101111 one three iaohea 
long an4 one 1-1/2 inobee. 

A point ts that wbioh has poai tion 01117. A poiat 

the~ has no dimensions at all aa length, breadth and thtolm•••· 

Jla~e a aot on 7our paper wttb 101r penoil, l'hi1 te u1uallJ 
oalled a peiat but it onlr serves to represent a point. !he 
dot on the paper realI, ·hae d1mens1one • 

If two 11nea interaeot ·how me.DJ ,ointe ha.Te lhe7 la 

OOl!llloD? X 
the top _of 7oa~ deak or table represents a eurfaoe. 

It tt sho~la \e 11aae smooth bv a,~ndpapering and poliah1DS so 

that whn a •traight eoge ta lata on the ta,1• '•» eve17 point 
of 1\will ,e in toaob with the aurtaoe tt 1• a plaae eurtaoe 
or a plaae. 
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Let us consider a pteoe of ca.rd-board as becom1111 
thinner andthiDner, as thin as the finest linen paper e.n4 eYen 

more ao. It is coming nearer. ~Dd nearer to representing what 
we underat~nd in geometry- as a ~laae, tor a pl&11e has no thiok• 

ness. 

A line is that wh1oh hae len1th onl7. 

Represent a straight line on 1 ur paper. 

Def. atra1gbt line is one whiob if allJ :part ot 
it be plaoea in euob a wa7 that its extremities are on the line, 

the part lies wholly on the line. ~or •~ample if an7 part ot 
. . 

the line U, as XI be :,laoed ou the other JIBri f I I 
4of the line so that X lies on the line and Ton_.......__....._____ 

it alao, then the part n will ,var,where be 1~ contact with 

the line AB. 
When tbe word line ts uaed a straight line 1a meant. 

ho 1traigbt lines are equal if their ertremitiee 

coincide when the lines are plaoea one upon the other. 

A Oijffe4 11ue is o~e, ~o i&rt of wbioh ie atra1gbt, 

K 

l broken line is one made 
' 

up of different euooeaa1Te 

straight lines. as xr. 
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Angle. 
ID this figure two 11uee intereeat at the poi•t 0, 

and form an angle • ne sides of tbe angle are o a•4 KO, 
while the point of interaectton 0, is tbe vertu. 

An angle 11a7 be reaa by naaing the let t er• of the 

aides ~1v1ng the letter at the vertez between the other two let-

ters a1 angle MOX, or as an"l• KOK. The a•gle aight be referre4 

to ae angle 0 1 n~ming onl1 the vertez letter. 4ga1• a ouneA 

line m&F be araw11 between the staee of the angle near tbe vertez 
aat4,n the figure above a9d tbe ugle aeeipatee bF the ••11 let-

ter on the oune aa angle~· fhe latter 1B often done when 
more than one angle have the same vertes aa in the following fig• 

ure: Here are aaglea 4, r and v. 

Draw an ogle Dd real it three t!ifferent we.ya. 

AD angle is the , ivergeace between ho intereeotuag 

11nee. 

lote. fhe apbol for aagle ta L, sad aagl•• & . • 

S11e 0~ A~gle 
file at1e of an &D!l• aepen4a upon the ~mount of a1ver-

gance \etween the at~ee of the angle. fhe leqth of the ataea 
ha1 nothing to ao with tbe at: 1 of the angle. 

Another wa7 of oone14tr1ug the •1ze .of ,he angle is 
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that it 4epa4s upon th• amount of tuning neoeess17 to oauee 
one aide to ooinotde with the other when the former tune about 
the vertez ae a pivot. -,,/a 1 

fhue in the three angles aooompaaJing, the L a7 te 
leee thanLlteh an<!. either ·of these 1a less tba Laob. 

Bgpal,1tf of AJ1gle1 
If two angles arc such that bJ' plaoing tbe ••rtex of 

one upon the vertez of the other an6 the e1ao of one upon the 
111.de ot the otber, the eeoond aiae ot the tirat falls aloag the 
aeoond e11e of the other angle, the aaglee are equal. 

A4~ag,at Angl!f 
In the aooolllpl,l'Q"ing figure we have the aglee AOB and 

COB. What have these two namet angles in 0011111011? }' ,,AS 

In other words what parts of one are also parte of~ 
the otberT · 

A4,aoent aaglee are aagles 1taT1ng tbe same Ttrtex an4 
a common ai4e. 

It a point or line diTidee a line into ho equal pana 
tt is ·oalled a bisector of the 11ae. If a line d1T14ea an aagle 
into two equal pane tt ia the biaeotor ot the aagle. 

!he point X ts btseotor ot 11•• AJ. 
RS ts alao a b1aeotor of AB. 

~e line AO ts a biaeotor of KOB. 

Bow do the two a4Jacent angles oompareT Beaa thea. 
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feet Jo. 2 

Draw two angles as nearl.J" the same e1ie ae posaible. 

How would 7ou test them to show that t ' 7 are equalT 

J>raw two lines of indefinite length and let them in-

tersect in the point 2.• How man7 angles are formectt 

Bame one of the augles and also the anglea ad~aoent 

to that one named. 

Straight 4Dglea. 
In oonsiaering the magnitude let ua suppose the line 

1B to revolve about the point Oas a ptvot turning in tbe di• 
reotton 1n41csted b1 the arrow heads• Wbea it gete to the pO• 

aition OX or in 41reotioD ~trectl7 X __ -~ 
opposite from the vertex Oas the dtreotton OJ, it hs.e generated 

or aeecrtbed a 1traight angle. 

Right Angles •' 
ID ~his prooec1 of revolution there X __ :>, I 

· muet bave been 011e poaitioD of OB at which the agle generated 
ts ~ust halt the etratght angle BOK. !l!'h1s poa1t1on ts repre-

aentel br OM. !he aaglee thus formed, :SOM and KOM are right 

s•glea. 

OM is per,endioular to the 11~• D. 
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loun4 Aaglf• OJ' Perigon • 
.l round eagle or pertgon is an angle whose etze ta 

indicated b7 a complete revolution of the generating line OJ, 
as iu figure • (,A;;- T-

K _____ \ 0 _____ll 

.1 ':t 
An angle leee th~n a right angle la an acute angle , 

as /... AOB. 
. 

A.Ji angle larger than a right angle ie an obtuse angle , 

A reflex angle is one larger .than a straight angle bat 
leee tbau a perigou. kample , an~e ROS ... 

It the sum of two a.ng~es is a right angle, the angles 
are oomplimentar7; one agle ia the oomplement of the other. rh• 

angle BOO 1s the ooaplemnt o~ 4-- CQJ). 

k 
It the sum of two aDgles is a straight angle , the7 are 

aupp1ementd7; one ie the supploment of the other as L- SOR 11 the 

supple•ut of tbe L. ROI' 
y O s 

If the aum ot h'o aaglee tJ a ,ert·goa ,. the one aagle 1• 
t~e aon~egate of the other~ 
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In figure , LIi is the oon3ugate of J...R; 

B 1e also tbe con3ugate of L •· 

feat lo ...§ 

Draw a right angle. Letter it. Also Braw a 
etrr 1ght angle and letter it. 

How do e a right ugle oom.pare ,. 1th a straight 

aegle with a perigoa in magn1tu4eT 

In this figure ,
• 

complement of a11gl• BOA.. 
name the 

K V
0 B 

lame the supplement of Aagle BOA. 
lame the Conjugate of Angle BOA. 

la.me the oonjaiate of Angle AOC. 

'rhrough the xtremit7 of the line ll draw a line AB . 

lame the angles thus formea. What ta. the sum of theae 
anglee realT Bow are these agles relatet to e&oh otherT / 

In order to measure &DJ obJeot we must b!iYe some 
unit with wbioh e are acquainted ~s a· stanaard of me~eure . 

In meaaur1ng angles , the §egree 1e tbe unit• The degree 1a 
1/360 of a rouna aaagle or a perigon. It 1e eY1deut that all 

per1gone are equ 1 an~. hence a degree or 1/360 of a pertgoa 

would alware haTe the a~me T&lue. 
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A 4egree is aiTidea into 60 eq•al Jlllrta oallel aia-

utea an4 tbe minute into equal parte oalled aeoo•4a. 
lor 3 degreee, 17 •inutes and 36 eeoon4• we nit• 

s0 , 17', 36". 

How man.r ~egrM11 are there 1n a atraight L T 

Bow many aegrees are there tn a right LT 

If two angle• have the same Tertez nG the ei4ea of 
the ofle are the prolongation of the ataea of the other, the 
angles ar.-•rt'loal anglea. ln the acoompaa71ng figure, wbioh 
angle te Tert1oal to agle R, whioh to aagle AOD? 

te1t lo• • 
Jin4 the complemnt of 28°·• 18° 25' 30". 

.l'iad the supplement of 94-0 ; 68° 1,1 • 

liDd the oon~agate of 111°; 26'0 361 ""· 
fh~ 0011ple111nt of an angle ta the aame eize ae -the 

angle . Bow man7 aegreea 1.n tbe angleT 
0 .the oomplemeDt of an angle ie 61, what is ita sup. 

plementT 

11.114 the number of degree• in eaoh of ho ooapl••••-
ta17 angleeit their a1tterenoe 1• 20°. 
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Draw a figure to show the position of the han4s on 

a cloclt at 10 o' oloo'· . ·How many dogrees in the smaller angle! 

Jfarlt the larger angle with a curved line between the ei es of 

the angle and near the vertex . How mwir degrees 1n tha\6,ngleT 

You have been arawing angles, ana na111ng thea right 
angloe or whatever without any assurance that they reali, are 

suob . 111 geometrJ it is qulte neceesarr to proTe tbat the 
figures are what we claim tbem to be . fhis is eaeil7 seen b7 

the following: •>..,_---<, 
Which of the lines AB 

C < 
or CD is the loagerY Deo1ae b7 
appearanoe a:na then measure them. 

111 the laet figure whiola 

line ie loarer? Jut!ge from appearange 

mine . 

lrom this t t CBD be seen that it ie neoeeear7 to 

prove figure• to be wbat ts claimed for them. 

Jn order to argue euooesafu11J there muet be a oom-
mon ground of agreement . Thie ie true in geometry and tbia 

oonmon agreement of truthe ia put in the name of anoma &114 

postulate, . 
AD uiom is a gonersl statement ac1mitted to be true . 

Wor e.xampl• we as, that "If equals be addea to equale, the 

reeulte are equal". ~is is ao ev1doaf; thaiJ it 1a usaall7 ad-. .' 

mitted to be tna witbout proof . You have learned a number of. 
uiome 1n 7our etua, of •lgebra. 
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A poetulate is a geometr1o atatement aamttte4 to 

.be true without proof. ~or esample, it ie · so eYiaent that 

all right angles are equal, that it 1e admitted without proof . 

fhe most important uioms nee~ in geometr7 are the 

follow112g: 
1. Magaituaee equal to the same magnitude, or to equal 

magnitudes are equal ·to each other. 

2 . magnitude mar be substituted for its equal. 

3. If e~u&le are a6~ed to equale, the eume are equal . 

,. If equsls are subtracted from equals , the remainder a 

are equal. 

- 5. If equals are multtpltea by the same quanttt7 or b7 

equal quantities , the reeulte are equal. 

6. If equals are atn4ed by tbe eame quantity or b7 

equala, the quotients are equal. 

7 . -' tt~e powere or l ike positive roots of eq•al.e are 

eq•al. 

8. If uneqwala are added to unequal& in the same order, 

the eume are uneq•al in the aame order. 

9 . If unequals are eubtre.cted from nnequale in the 
, 

order , the results are unequal in reyeree order . 
10 . If u•equale are multiplied or ~1Y1ded by the aame 

quaratit7 or equal quantitiee the results are uneq~al 
in the same order • 

. 11 . file whole of any magnitude is equal to the sum of 

all 1ta parta. 
12. The whole of any magnitude is greater than an7 of 1te 

part;a. 
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The moat iaportant poetulatee are the following: 

1. fb.rougb two points onl7 one straight 
1111e mar be drawn. A :B 

2. A etraight line may be produoe4 in either ~trectton 

to an1 requiret length. 
3. A etratght line is the shortest atsts.noe between two 

points. • 
, • AB7 figure my be mOTed from one place to another 

without altering its size or ahape . 

5. All rounC, angles are equal. 

6. ill atraigbt aaglea are equal. 

7. ill right angles are equal. 

8. Equala anglel!I have equal oomplemen,e i31'1d equal su:p-
plements. 

9. !he greater of two angles hae the lees ooaplement 
and the lees sup lement. 

In geometl"J' we have the termst- theorem. problem. 

propos1 tjon , and corollar7. 
By the term. !heorem is meant .a statement to be proved. 

Jor ezaaple in mensuration 7ou learned tbat the square on the 

Jan,otemuee of a r1~bt triangle is equal to the sum of the equaree 
on the other two sides. fbie 1e a theorem in geometry , i.e. a 
statement to b·• proYe4 •· 

By tbe term Prgblem ts meant a oonstruotion of a fig• 

ure to be maae eo that tt ahal.l aatiaf7 oert.a1n given oond1t1on a. 
By Propoe1t1gp io meant either a tbeorem to be proTe4 

or a problem to be eo1Te4. 
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!7 .Q.2!:2llN7 is meant a truth that 1e easily drawn 
from a theorem. That is the corollary noede little or no 
proof. For inet:in.oe 11' we agree tbat all round angles are 

equal it ts seen that all straight angles ~re equal . since 
etra1gbt agle is half a round angle. 
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B O OJr I. 

leotiliittr Figures 
E%.!_r!,i,!.e_t.9.r_t£s1 ! 

Propoeition I . 
If two straight lines intereaot, the yerttoal angle• 

are equal. 

Given, the lines AB and OD intersecting at point O. 

fo Prove that L A.O'I': L COB. 

Proof: 

ugume•t Beaeone 

1. LAOD-r L DOB a 2 rt L§. 1. If one striaght line meets 
another straight line, the 
sum of thetwo ad~aoent u 
is 2 rt~ . 

2. L BOC 1- L D<>" : 2 rt L§: · 2. Same as reason i. 
8. L OJ) -t- L I>OB = LBO~ -t- L l>Olf 3. rh1nge equal to the same 

thing are equal to eaoh other. 
, • Subtracting LDOB from if-e 

eaoh member of the equa- 4. It e uala be subtracted from 
tion, LA.OD : L BOC equals the remainders are equal 

5. In the eame manner 5. Steps similar to 1 , 2 ,3 and 4. 
LroB • L.CO 
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Exe•oise 2 for feat 1. 

It two strai c. t l i nes intersect the vertioal angle• 
are equal. 

'Given, lhe lines AB ann CD intersecting 

nd forming the aagles 1, 2, 3 ana 4. 

To prove that L 1 =L3. 

Proof: 

Argument lieaaone 

1. J..l+L2 :: 2 r~ 1.§. 1. If one etraight line meets 
another etraight line, tbe sum 
of the two ad jaoeat 11 2 r, ~. 

2. LZ+L 2 : 2.- rt·~• 2. Same as reason Bo. 1 , 

3 ·. LlrLP. :La+-L2 3. fhinge equal to the aame thing 

,. are equal to each other. 

Subtraot111g L 2 from eaoh 4 . If equals 'be eubtraoted from 
member of the equation . equale the relDBinders are 
Ll =~ 3. equal . . 

Q.B.D. 

bero1ses 
Write the proof of the proposition ue111giS2 an4 ·4 

in the fipre above. 
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Exercise 3 1or fest 1. 

If three lines as 40 , ~. and KB intersect 1a a 

oommon point O, the vertical angles are equal. 

Given the lines .C, BE, and RR 

intersecting at ~he common point O 

forming the /.$ 1,2,3 ,4,6, and 6 

!o prove tbat L 1 = L 4 • 

Proof: 

.lrgument Reaeone 

1. Jl + L2 +LB = 2 rt /_e 1. If one straight line interaeote 
another strai~t line the eum of 
the aajacent • on the same etde 
of . one of the inee ia 2 rt Le, 

2. L4 +LJ.+Lz =2 rt Le 2. Same as rea~on 1. 

3. ti+<L2+L3, ...L4 +c La+-L3 l 3 . Thillge equ&l. to the ea.me tbing 
are equal to each other. 

4 . Subtraoting ( /2 +La) 4 . If equals be eubtraotet from 
from each memS"er of the equ~l• the rema_1naere are equal . 
ttquation • ll =L4 

Q.E.l) . 

berciae: 

Using the figure above proTe LB= L6• 
• 
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i E S !i? I . 
Exer cise 111 . 

If two line intcraeot the vertical aDglee are equal. 

(Dr aw figure and use lettemof al phabet beginning with.) 

fhe pupil will observe from propeaition I that t he 

complete solutioD of a theorem consists of four diatinot atepe : 

· 1 . · 1'he statement of the theaem which includes a gen-

eral statement of the h7Potheeie and oonolueion. 

2. The drawing of a figure to eatiaf7 in as general a 

way as possible the conditions set forth in the h7Pothesia . 

3 . The application of the h7Potheeie a~d oonoluai on to 

the part1oular figure ~ust drawn, under the headings of Giveg 

and ·To Prove . 
4 . fhe proof, or demonstration whiah sets forth the 

argumeDt b~ whiob the· truth or falsity of a atatement is es-

tablished , together with the reason for eacb statement in the 

argumen, . 

The on]¥ reason or author1t1 for a statement i e:-

a aef1n1tion , an axiom, a postulaie , the bJpotbesia or some 

propoa1t1o~ , eorollar7 or exercise preTioul().J proved . 
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E.zerciee 1 for Teet II. 

In the accompanying figure 

L1+L2 = L4+L6 

Give the three straight lines AB, C and iiJI inter-

secting 1n the common point O ana forming the angles 1 .2,3,4 , 

6 and 6. 

!o Prove that ll+L2 =L,tL...5 

Proof: 

4rgume11t . Beaeona 

1. Ll =L4 lJ If two •tratgbt lines as AB 
ana EH intersect, the ver,1-
oal /.sare equal. 

2 . L2 =L5 2. Vertical &llglee. 

3 • ..UdiDg correspon· ing mem- 3. If equals be a~ded to equal• 
bers of the equation, the ren,lte are equal.
L1-tl2 ;L4+L5 

Q.E . D. 

Bxerofse . 

Draw a figure eimilar to the one above a.n~ proye 

tbat L 3 t L t • I. 6 +L1. 
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.xeroiee 2 for Test II. 

In this figure prove that 

Ll+L ·a =Ll+L2 

Given three 1nte e cting l _ines Ml, RS an4 D inter-

sect ·ng at the common point o. 
fo Prove tbat Ll+L6 =Ll+L 2. 
Proof: 

Argument Reaaone 

1. L5 =L2 1. WbJ'T 
2. L1+L2 :s L 1+L2 2. Members of equation sre 

1d6nt1oal 

3. S11b1t1tu ting L6 for L2, 3. Azl7 quantity aay be eubstt-
Ll+L6 : Ll+L 2 tute4 for its equal . 

'Using same f gure aemonetrate that L 6 +L• : L3 +-L•. 
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Exero1ee 3 for Teat II 

ID the aoaompan7ing figure 
»rove that L 5+Ll : L, . 

Given three etriight lines AJ ,OD an4 Ra iatereeot-

iag* in the common point o. 
fo prove that L6til =L1. 

Proof: .. 
Argument Reaaone 

1. ll+L 2 : L '1. 1. n• whole is equal to the sum 
of its parts. 

2.Lr, •L2. 2· It two straight li~es s Al 
and CD interaoot, the vertical 
u gles are equal . 

3. Subet1tut1ngl5 forL2 in ·3 . A117 quantity may be aubsti-
equa.tiou I . toted for its equal in an 

Ll-,.L..!5 : L7. equation • 
. ~.E . D. 

Draw a figure similar to one above and proye that 
L'1- L2 =L, . · 
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! ES! II 

lf three strai ht lines interseot in a oommon point , 
the sum of any three nonconeeoutive angles is equal to the sum 

of the other noneoneeout1ve angles• 
(Draw the figure and designate the angles by the 

last siz letters of tbe alphabet rather tbaa numbers) 
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A triangle is a portion of a pla•e 
, 

~ounaed by three 

•traight lines. 

lriamgles are classified ae to their eidea aa follow•: 

soalene when no two siaea are equal; 
Isoeoelea when two of its etdee are equal; 

~guilatera! when all of its sides are equal . 

triangles are cl~s 1f1e4 with respect to their angl ee 

as follow•: 

!!jght When one of its angles is a rigbt angle; 

Obtuse when one of its angles is SD obtoae Agle; 

Acute when all of its angles are aoute; 

Equiang1lar when all of its angles are equal. 

Exerciae,: 
1. Draw a aoalene triangle treeh.::.n4: (1) wt th 1te angle a 

acute i3.Dd its shorteet side horizontal; (2) draw one having a 

right a.nsl• · 

2. Draw an iaoecelee triagle: (1) with all ita angles 

aoute; (2) witb one angle obtuse• 
l . 

In an isoaoeles triangle the angle between the equal 

a1dee is the verte% angle ana t~e aide oppoaite the Yertez 

angle ta the baae. 

!he aide upon wh1oh a triangle ie auppoeed to atali4 

is called the bye; but since a triangle ma7 be supposed to 
stan~ on an1 of its sides an7 side ma,- be oona1dered the baae . 

- 27 -



fhe angle opposite the baa~ oalled the vertex 

agle, ~n4 the Tertex of this angle is oalled the vertex of 

the triangle• 
lhe altituae of a triangle is the perpendioular 

drawn to the baae · from the vertex oppoeite the baae. 
Draw a triangle, Bame the bane n6 tbe verte%. 

»raw its altitude• 
Soinoe any aiae E.y be considered the baee, how 

11an1 altituaee may tbe triangle have! 
. 

1. »raw an acute triangle; draw its three alt1tu4ea 

treehana. »o the7 seem to meet in a po1n,T Where ia thia 
point looatea? 

2. Draw an obtuse triangle; draw its tbree altitudes 

freehand. Do they seem to meet in a point! Where 1a the 
point looatei? 

3. Draw a right trian~le• Where do tbe altitulea 

of this right ~riangle mee~Y 

The mer.1an of a triBllgle is a line drawn from a 

Terte% to the mid-point of the oppoa1te aiae. How man7 
aefians me.7 a triangle have . 

Draw a trian!la and its mediens , letter1n, the 
figare . 

A ·t1gure bounaea b~ four equal etratght 11Ges 81l4 
the fou Y Bllglee right anglee a square. 

lt two triangles have tbe angle• of one equal re-
apectbl17 to the angle• of the other, i.e. it one aagl• of 
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the .one ie equal to one an le of the other , a eeoond angle 

· of the fir1t is equal to to a second an _le ·Of the second tri-

angle , and the third angle of the first 1s equal to the third 

angle of the j.tJr.al eecon4 , the equal angles are oallea oorrea• 

ponaing angles and the siaee op,oeite tbese angles are oalled 

oorresponatng sides. 

!he term homologue ie sometimes used in ,he plaot 

of oorrespondtng. 

figures that; oan be made to ooinoide throughovt 

(tn all their parts) are 11amec1 congruent figures• Such tts-

uree are eometi•es called eq•al, 

rbe following oonolneton then ie eaeil7 arawn: 
Corollar, . In congruent figures the oorrespopfig 

parts are 1gual • 
Given line ~B lees than 11ae CD . 

fo appl7 A.B to CD . 

Application. Place poiut A on point c. wt Ai 

fall along CD . Where will otat B fall? 

lhlder what bJpotheete or condition would point B 

rall beJono pctnd D? Under what oona1tone woula point B tall 
on po11lg DT 
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Given angle ABC leaa than angle XYZ . 

To pply ~~le lBC to • 

,, 

Application: Place tbe vertex Bon ,he verte% Y 

!ban let BA fall along the -line YX . Since angle A.BC 1a leas 
tban XYZ , the line BC will tall between the lines YX and YZ 
8.Jld take the position YM. Whan wo uld it fall beyona the 1ide 

YZT Draw a figure to represent the conditions in the last 

question. 
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.E.rerciae 1 for Test 111. · 
rwo tri nglea are con ruent , equal or identical, 

if a side nd the two ad~aoent angles in the c1ne a.re equal 

to a eiae and lahe two adjacent angles of the other . 

Given triangles a.na 1n wbioh B8: KB ; 

L illJ -l.rsm; L BC :L.E1Ut 

To Prove -~ ABC = Ll 

Proof: 

1 ment Rae.eons 

1. Pl -ce UlJOD "lm, so 1/. A.n7 geometric figure may be 
that BC f&lls upon BR its movea from one place to&• 
equal , B being upon E and notber without 6'baag1ng
C upon R. either ita size or sbape . 

2 . BA will fall along EK . A 2. Siace4-ABC =L.KIR. 
falling somowhere OD 
o:r 4 produoed 

3 . Likewise CA will fall 
along RI , A falling on 
or Rt produced . 

4 . Tb.en A must fall on X. 4. ho straight lines intereeot 
in onl7 one point. 

8. /l ABC a.n4 b,. KER are 5. 1'wo geometric figures are con-
o neruent. gruent if the7 oo1~ciae 

• .D. througho11 t • 
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herotee 2 for feat III, 

flro triangle• are oongnnt· equal or idntioal . 
if a a1ae ana the two a4~aoent angle• of one are eq•al to a 
e14• at14 the two al~aoent aaglea of the .other. 

QiTen the & DR el llZ 111 wbiob • IZ. an4 

LDR : L.xrz; L MRI' = LXZY. 

!o proTe tba·t A MD 'le oongraeat with b nz. 
Proofs 

Beaao111 

lint1: (1) Bow oan one beat plaoe ADR apn l:l. llZ! (~ !hn 
where wi11 line D tall! ( 3) Iller• wi11 line RM fall! 

(') lbat; point• will now ooinoi4e? (I) What oonoluaion 
11&1' be drawn then with reapeot to the & T 

bero111: 

Draw 7our own triaagl•• and letter them with let-
ter• begtmaiq with Q, ana write the proof ot the propoeit'lon. 
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beroise 3 tor feat Ill 

lf these triangles S! = 11; 

L RS! = L VU anc1 LSTB a LUY. Prove 
that &. RSf a.net VII are congruent. 
Given: 
to prOYe tbat 

Proof: 
Argument Beaaone 

V~ Ill 

ho triangles ar~ o ngraent if a et4e na the two 
aa~aoent aaglee ot the one are equal to a eide ana two a4ja-
oent nglee ot the other. 

(Draw 1011r figure , let t er it .na 4emonatrate) 
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Eser•t•• 1 for Teet IT. 

In the aqaare vnz. point o bteeots the atae vz. 
Ur----;,c~'!l--

0 ll ts aran ao a a to make LZoB : so0 • Ok 1• dran 
K 

ao as to malce ROlt : 120°. Prove OR s OJt. 

(low follow• the particular statement o~---J~ 
the theorem) 

01Yen tbe aquare vrrz, with 0 at the m14po1nt ot 
the aide VZ, ana angle ROZ • ao0 • ~• LZOB • 120°. 

To prove OX = OB · 

Proof: 
Argument Reaeoae 

Hints: nat 11 the e1 ze of angle JtOVT Ia .&.xov aa4 ROZ, 
what ·perta tn one are •••peotively equal to })&rte in the otberT 
Write the proof in full above. 
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beroiae 2 for teat IT 

In the acoompan71ng figure it c» biseota th• aaglt 

A.CB a11d also ta perpn41111lar to .&J, the triagl• 

A.BC is iaosolea. 
QiTen 6- UC w1 th Cl> J. to AB a11a L A.Cl> = 

J)L BCJ>. 

lo ProYe ~ABC ia ieoeaelee. 

Proofs 

Anament Reaao111 

1. ID A AJXJ and BC]) , Cll : CD 1. CD ia oommon to both triangle• 
2. L.. ADO : L BJ)C, CD being.L Al 2. All right angles are equal. 

3. L ACl> • L BCD !. Given in the bJ'potheai1. 
, • !hn how 4o &\A.CD and IOI> ,. n,, 

oompareT 
15. Bow ao aidea AC ana BC ooa-

paret 

Draw a tigare eimilar to the one aboye. Va• other letter• aa4• 
write t;be p:root. 

keroiae 3 for !eat IT 
In the figare the lines Al aaa CD 1ntereeot at 0 an4 

on CD pointa ·Kand• are taken 11ak 1 ng OX• OM. 
At tbeee poinla pe:rpenlioular1 are ereote4 to 

C\-
line CD oatting il line in R an4 8 re•peotiYel.7. 
Prove that tbc, & KOB and MOS thua torme4 are 
oongruent. 
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Bseroiee 3 for feat IY, cont•a. 
G1Ten 

Proof: 

Reason• 

SS! IT 
!eat Bo• 2 

If at DJ' point in the bieeotor of an angle a per-
pen41oular to tbe bieeotor te drawn meeting the e14ee of the 

angle. the .two triangle• tbue toned will be equal. 
(Draw a figure, letter it, make -a partinlar 

atatement of tbe theorem an~ proTe it.) 
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TBS! IY 

A mn w1ab1ng to ~etentne the 
dtatanoe aoroee a etream etghted from B to 
a point A. Be then measarec! BC at right 

angles to BA. Ke plaoet a atake at a a14-
wa, between B anc! C. JI• tben 4rew a perpea-

4toular t;o BO at Candon thta·perpea41oalar Ct he aet a ataa 
ia line with the ob~eot A and the etak• O and oalle4 that point 
x. 

lh&t line ooul4 th•J now meaaure aaa bow the 41•-
tanoe IA.T ProYe tt. 

- 1, -



l~eroise I tor feet Y. 

!wo triangles are oongruent it two si4ee ana tbe 
1nolu4e4 angle of one are equal reapeol1Tei,- equal to two 
etaee ana tnoludel a.11gle of tbe other. 

G1Yen triaaglea £JC &DI BS! "" "' 
with AB•BS , A.0•1! an4LBAC: '- SRI. ~I -~s 

fo PrOTI that .6ABC : 6. RS!. 

Proof: 

Arp••• Jleaao•• 
1. Plao, .AA!C upoa ARS! 80 1. AD7 feoaetrio tig•re 11111' be 

that A tall• upoa R an4 U mOYe fros one plaae to 
along RS. . another without obaagiag 

ah&pe or eise. 

2. 2. 
3. 3.,. ,. 
5. 5. 
6. ,. 
Kinta: ( 2) Where will B fall! (3) In wbat direotioll will 
A.0 tall, (,) Wber• will C fall! (a) !hen CB will ooillotde ri th 

what lin•T (6) Henoe oompare triaagle1 ABO ua4 RS!. 

Deauotion, Buppe>ae 7Oa had two right triangle• in whiob the 
j__aidee in one equal re•peottTel7 the perpen4ioalar e14ea in 
the other, how would tbe trtagl•• oompareT How app~ the 
propoa111on. Write the oorollar7 g1T1ng tbte truth. 

- 88 -



Bnrciae 2 for teat Y. 
CorollarT :referred lo oneother pages 
ho right triangles are congruent it the perpe~· 

a1cular aiaea ot tbe right tria~glee are equal reapeotiTelJ . 
. A------....8 

he:roiae: 

I: is the aid point ot a14 1e DC in the 
square ABCl> . ProTe n =D. 

Jj"-""------C. 
Qiven the_1111are A.BCD anl JC the m14 point ot DC. 
!o proTe that n : o. 
Proof: 

Arguan1; Reasons 

1. In&.AJ>X and OBK, J>X• ex:. 1. K is the midpoint of l>O. 
~__........-f3 

Bzaroiae 3 for !eat Y. 
In the square A.BCD, the point & biaeot 

AB ana DB ia equal to cs. ProYe KR• KS. 
Given aqaare ABOJ>. an4 E biseotiDg il aleo l>R=cs. 
to Proye 11:15. 

Proofs 
Argument Reaeoaa 

1. Al) • BD 1. Suppl7 reaeoa 
2. RD a OS 2. " " 
3. AD•D =· IC-OS or 3. n" Jll = BS ,. In AlU[ anl SJK (J'iniah) 
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TESf f 

It equal aegme11ts mea.eured from the Tarte~ are 

lai4 off on the aidee of au angle, an4 if their estremttiee 
are ~oined to an1 point -in .the biseotor of the _angle, two 
eq•al triagl•• will be formel. 

Draw figure, giTe partioulu atateme•t of tbe 
theorem an4 proof. 

DS! V (2) 

Proye that to 4eterm1ne the dista11oe U 
aoro~a a marei., eeotton, one ma7 sight from A 
aoroea a poat at O, and plaoe a etake at M •k1.11g 

OL • .lO. !hen eight along BO •king OX : JO anl 

then meaeure. KL • 
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-Esero1ae 1 for Teat VI. 

I• D. lllll, D = MR •'ting it teoeaelee 

anc1 Jtt ta drawn ao as to bieeofl L 1MB. 

ProTe LMJK =L JIRX. 
,w.J.. 

;1ven 1soaoelee bWJR,. Ml t JIB bei11g eq•al and • 

biaeoting the angle at K. 
!o p:roYe L DX • LIU. 

Proof: 

l.rgneat Ree.so•• 
1. In~ DK. aad DI:, MK~. 1. 11K ta a common 11.•e ta both 

2. Ml• IIR 2. Given t11 ·1Jl'pothe•1• 
3. L nm:• L RB 3. JIK being g1Ten a b1seotor 

of agle at Jl. 

,. 1'wo A are 
eidea a11a 

oongruet if two 
the 11101•48' L 

of one eq11ale two a14ea 
and the 1nolude4 L of the 
other. 

8. !he11 L DK : Llli-x 6. Oar reepon41ng parte ot 0011-
tnent figure• are eq11a1. 

(Draw a figure ehd.lar a.11'1 letter it difterenti, a114 
write the proof.) 
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beroiee 2 tor fest n 

Ia an ieoao•l•• triangle the BDglee oppo,eite 

the ••u•l ailee are eqval. 
Qiyen 1aoeoelea ~ABO wttb AO•BC. 

to ProT• that '- c~ L OBI.. 

Proof: 

A.rgumnt Reason• 

1. ~et CD be drawn ao ae to 1. Write reaaon 
bieeot LACI 
Then in tr1anglee .AJ>O a.Dd 
BCD, .A.O•BC. 

CD : ·c» 2. Wr1te reason • 2. 

3. L AOD • LICl> Z. Write reaaona 

, • (Compare 4ACJ> wt th41Cl>. , lrite reaeon. 

What kind of an angle 11 AJ>BT Compare L AJ)O w11h 

L JDC. Ibat 'kina of an angle 11 eaohT How aoee 11•• 
oompar• with l>BT rtni1h the following oorollar,1 

!be bieector of the angle at the Yerte% of an 

1eoeoe1ee triangle 1• - - - to the ba•• and - - - -. 
lhat 1t1n4 of 1soeoel•• A 1• an eq1111ater~ A T 

Corollar,. .ln eqa11ateral D. is aleo equiangluar. 
ft1te the proof. (Uee propo11t1on a'bove) 
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-------------

TES! VI 

Ia an iaoaoelea triangle the snglee opposite the 

equal s14es are equal. 
(»raw figure anB letter w1th lettere beginniDg with 

II in the alpbaltet) l>emonatrate the theorem. 

__ ...________ __ 

fhe oonTerae of a pro»oaitton 1a obtainet . ,1 inter-
chan1ing the b.Jpotheeia or oondition an4 the ooncl••ion. 

ID the preYioua proposition~ 
If two aid es of a triangle are equal, the angle,• 

oppoaite these a14ee are equal, the b.Jpotbee1a tai if ho 
ailea are equal, and the conolaaio~: the aaglee Opposite 
theae a14ea are eqaal. 

Write th• oonYerae to the propo1itio~. 
!he oonTerae of a proposition is not neoeeaarilt 

true an<! mast be proTed. 

, 
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Eseroiee 1 for Teet n1 

It two angle• of a triangle are equal, the •14•• 
oppoaite tbe equal angles are equal an~ tbe tr1agle ia 1•01-

Nlee . 
iiT8'D LlABC with L A : a. 

to ProYe AO : BO 

Proof: 
Conatruot. another A lllll oongruent to ilC llJ •king 

d • AB, L X : L .l &114 L ll : LI. 
lleaaona 

1. AC=!ll. A equal bJ oonstruqttOD. 1. Correepon41ng part• of 
oongnent figures are 
equal . 

2. !Urn AIIUI OTer and place 1t ufoa 
A.A.BC eo tbat R falls OD A a 2. Art geometrio ttpre mq

IC on B. be moved without changi11g
eize or ahape. 

3. Ill• RX• Al 3. BJ Jln,otheeia. 
4. L X •"-R '. "' &. L X sL.l 5. Oonatruotio11 
6. L A : LI &. !bi11g1 eq•al to aame thing 

are equal to 1aoh other. 

7. Tb.en ,RI( will lie along AC &114 7. Ba•• angles equal. 
Kll will lie along BC •. 

e. Henoe K will lie on A.O and BC 8. ho ·etra1gbt linea oara 
as well, ana at their inter- intereeot in onlJ one point
section. 

9. Hence Rlfn: A.b 9. !hey ooino14e 
10. But RJI s BC 10. B7 oonetruot1011. 
11•• ·• A.C : BC lli.B.D. 11 . Thing• equal to aame thing 

are equal to eaoh other. 

loroll.&17: An equia11plar triangle 11 eq ilateral. 

- '' -



Eserotee 2 tor feat Tll. 

If two an lee of a triangle are equal, the aiaea 

opposite ,be equal anglea are eq~al an4 tbe triangle ie teoe-

oelea. 
Given AnBI' witbL»-l.Y . 

To prOTe that J)B: 11. 

Proofi 

Argument; 
I 

Conetruot anotherAQJP) oon~nnt 
with .Du, 117 malri~GJ>' • D1 a114 

L11 ;. L.D &114 J>' =L "I.•••~L 
1. DE : iH 

2. tun GJ>'B OTer and plao• it 
upon 6.DO , ao tbat D' fall• 
OD J) an4 Q on 'I. 

3• 'lJG: Di 
t. Lf • L1'' 
6.LG • LI 
6 • .'.LD'•ll> 

7. Then l>'ll rill lie aloar DI 
mu! '1B will 11• along l'J. 

a. Bence a will lie on DB an4 
nae well, and at their 
1ntftreeot1on. 

9. Jl~no• l>'B'.: Dll 
10. But l>'B = IB 
11. Henoe ]).I:,& 

I.BJ). 

Reaeone 

1. Corre1poa4ing parts ot oon-
gnent figure• are ..ual . 

2. AQ feometrto figure-, 'be 
moTe without altering tte 
ai•• or shape • 

3. Jln>othesis ,. " 
6• Oonatraoted ao. a. !hinge equal eame thins, are 

equal each other 
,. Baee angl es being equal . 

8. fwc atra1gbt linee can inter-
1eol in onl.7 one point. 

,. !her ootnoiae. 
10. By oonetruotion. 
11. !bins• eqaal eame thing are 

equal to eaoh otber. 

»raw eia1lar figurea 'but lettered 41fferent17 an4 
write proof. 



TBS! VII, 

It no azagle1 of a triangle are equal , tbe a14e1 

oppoe1te tbe equal anglea are equal and the triangle ie 1aoa-
oele•, 

(Draw figure , use l aet letter• in alpbabet &Ill 
write the .4tmonatrat1on .) 



Rxero1ee 1 !or ?eet VIII. 
ho trianglee are congruent it the three s14ee ot the 

one are equal to the three aides ot tbe other. 
GiTen the trtanglee JC and XRS 

with AB•1tR, AC•:iB and BC•BS. 
to Prove ABC = 
Proof: 

ArpH11t Ree.eon• 
1. Place A ims eo that D falle 1. A:D7 geoutrio f1.gu re -, be 

along q, 1C beiDg on A, ua R aoYel without ohanging ite 
on B, ands oppoatte c. sise ana ehape. 

2. Draw CS 2. ho points ms.7 be joinel b7 
straight line. 

3. liAOS is ieoeoeles. 3. AC•AS by Jln)othee1e,. Ll •L 2. ,. In an 1eosoelee triangle
tbe & oppoai ta equal siae 
are equal. 

,. 

6, 6.SBC is 11oeoelea. 5. hxadaaaa:tw:ax:txtz: 
sB:oB 1,7 B,1'pot•••1•· 

•• L 3 =Lt. 6, Same ae , • 

Ll-+LS =L2+L4. I. If equals be a~ded to equals
the reaulte are e1ual. 

8. Hence L A.CB : L AS.B. 8. fb.e whole equal• sum of ita 
parts. 

9. I '., A.BO =LlAU 9. fwo A are •11ual it two ei&tea 
and 1noluae4 Lot one are 
equal reepectf'r•17 to two 
aides and one 1nolu4e4L of 
the other. 

10. A .oc : XRS 10. fl ASJ bad been eubetitutel 
for DB. 

Draw a figure similar to one aboye and use different 

lettere. »emoaatrate. 
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Bzeroise 2, !eat VIII. 

In the triangles »a an4 HGB 0 t1 
J>P• HQ , 1'1•BB and U=Ja. · to prove the 

lrianglee »:u and HBG 0011gnent. · 

Given ~DU aad HGB with aides \ 
F 

DJ, DE aDd lb' equal reapeotivei, with HG , HB an4 BG . 
To prove tbat A l>EJ' 1:s oongruent w1 th HEQ . 

Proof: 
Bea1011a 

1 . PlaoeAHBG ·so that HG tall• 1 . J.:t:q geoaetrio figure •1 be 
along DJ. B being on D ana I move4 w1 tllout alteri11g 1t;a
being on f. eise or shape. 

2 . Draw EB 2. ~o ·points ma7 be ~o1ntd b7 
a straight line . 

3. A llED ts 1.aosoelee 3. E):E]) 'bl' hn,otbeai.a. 

•• Ll • L2 ,. In an iaoaoeleaA1 th"8-ngle
opposite the eqaaJ. aiaea are 
equal. 

6. 6DU ts isosoelee 
a. L 3 :L, 
, . L l+Lz =L2+-L• { A441ag 7. It eq•al1 be addt4 to eq•al1

oorreepoJaa.1ng membera in ~he results -are equal.
4 ana I) 

8. Henoe LJ>d' : /_ DEi' 8 

9. Renae bDP' : A llU 9 

lOJ BenoeL.\DO .llHGB 10 

Bseroiee: 

. (Draw a figure aimilar to one aboYe uee t1r•t letter• 
of the alphabet anc.'J lemonat.rste) 
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i!E51' VIII. 

Two triangles a~e congruent if the three eidee of the 

oue are equal reapect1Tel7 to the three sides of the other tri-
angle . 

(Draw the tigare and use the laet letter• of the al-

phabet in 1,t..ring. De111metrate . ) 

- 'g -



.Ezeroiee 1, feei IV 

!he median to the base of an isosceles triangle bi-

seots the aDgle at tbe vertex ant! 1a arpeiu!1oular to tbe base. 

a~v81l the isosceles A ana. in it lbe R. 
median RD arawn to tbe base EK . 

to prove that L ERD=Lx::RD an4 a.leo 

RD J.. to :SK. I( 

Proof: 

Hint: Compare A EI>If and JCDR . '!hn oona14er tbe oorrea-

ponG1ng angleB, 

(Draw a figure a1m1lar but letter it 41fferentl7 and 
write the proof.) 
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s~%ero1se 2, ?11tIV 

If two isoaoelee tri nglee bave the same 

b se aa in the figure, tbe line 3o1n1ng t~eir Ter- f(-----

tlcea bisects eaoh Tertex angle and is perpenlio•lar 

to the common baae. 

Draw a eia1la.r figure, other lettering and write 

:proof. 

..,..,., ______ _----~..~--
T E S T IT 

t) 
In· the aooo11pan11ng figure A.B•AD, O:B•CD. 

A ·e 
ProTe tbat; line AO b1aeota L~ andLBCJ>. 

B 
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liaeroise 1, feat 
1'he sum of two lines from a given point to the 

eztremtt1ee of a give~ line is greater than the sum of two 

other linee similarl1 drawn . but inolude4 bJ them. 

Given linee n and KB drawn from the point X to 

the extremities of the line Ai and inoluded by these the 

linea YA an«! YB drawn from K to the enremitiea .A. and B. 

fo ProTe that UTKB 7"!4 +D.~ 
Proof : 

· Reaaons 

l. Proauoe YA to meet KlS in point X 1 . A.DJ straight linee ma7 
be proauced an7 length . 

2. ilt KI >AT +YX. 2. A straight line is the 
shortest dietanoe be-
tween two pointe . 

3 . s11111arl7 11+ n > BY. 3. Same aa reason 2. 

4. A~ding corresponding 'members of ,. If oorre1pona1ng members 
the inequalit1e1. of inequalities be sddel 
Ut KX + BX +tx >AY+ tx-tBY the resulte are unequal 

in the same order. 
6. KX+ BX =»K. Subetituf;ing we I . An{ quanttt7 Dla7 be eub-

have il+BX+YX >A.Y+BY+tx et tute4 for its equal
in an equation or in an 
tnequalit7 . 

6 . Subtraoting YX from eaoh member 6. If the same qu~ntit7 or 
of the inequality we have equal quantities be aub-
il+BK >A.Y +BY. traotel from each member 

Q.E .D. .of an inequalit7, the re-
sults are unequal in the 
same oraer. . 

(Draw similar figure aDd write proof . 
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•• 

heraiee 2, feet X 

hom 1> linee D.I and DJ are drawn 
to the e.stremities of D envelope4 bJ 
these 11.nes and MF . Proye tbat DE. ;-:f"' l>J' 

/ -t Ml' . 

Given DE and Di1 enveloping lines D and u. 
To prove DB +J>I >MB t-ifl. · 

Proof: 
Argumeat Reaeona 

l. roduoe lM ;o meet DK in I. 1. ADJ atraight line JD&J be pro-
~uoe4 an7 le-..th. 

2. ·n+ Dll >n +-MR. 2. ! straight line is the short-
est distance between two 
points 

3. Simtla.rl7 BB+MR 7 d. 3. Same as reason lo. 2. 

4. AG41ng oorreapoaaing members ,. wi.,t 
of the ineqaa11~·
FD +-DB +EB+IIR > .YE+:n -l-D • 

6. DR+ :&1:J>B. 811batttutt111 we 6. 
have: JDt'J>M+n >MBt Ml'+MB. 

6. Subtraatiag MR from eaoh mnber 
of the 1nequal1t7: 6. 
PJ>+DE >MB+ llD'. Q.E . D. 

(Draw similar figure letter witb firat lettere of the alphabet 

9.1:ld write proof.) 
!fES! 10. 

the eum of two lines drawn from a given point to a 
line is greater than two other lines e11111ar17 drawn but 1•-

oluded b7 them. 
(Letter the figure with laat letter• ot alpbabet.) 
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refer l, ~est .II 

ODlJ one perpendioular oan be dran to a given line 

from a given point-
p 

Given line AB and ..L PO drawn from the 

. external point P J_ to AB at o. &11d an7 other line 

PX from point P to the line AB. 
\ Ifo prove that PI. 1~ .not ..l.. to AB . 

\ 

\ 

I 

I 
\ I 

i 
IProof: \ l 

A.rgameat Reasons. 

l. roduoe O to mating KO:PO. 1. An7 line ma7 be produoea &Jl7 
Draw IX l ength .-

2. -ox ie a straight line 2 . Construction 

3. L 01: is a straight a11gle 3. Defini t1on. 

4. PXX 1a not a straight line. ,. One and onlJ one straight;
line 01n be drawn between 
two points. 

5. Benoe L Pll 1a not a etwa.1gbt 5. Deftnilion. 
angle . 

6. POX and KOX are rt . anglea . 6. (ihJ"T) 

' •. ·. .L POI : LltOI ,. (fhr') 
8 8 

9 g 
10 10 
11 · 11
12 ' .. 12 
13 · 13. 
Hints: Bow 4o ,r1anglee IOI ana POX oompareT !rhen how do 
angles PIO an~ KIO oompareT Ia PXO·a right aDgleT Sinoe · 
PX repre1ente4 jaat an7 . line from P to~• what osn one oonoludeT 
(J>raw a figure lettering wttb olher let;te'ra an4 write proof . ) 
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Exercise 2, fest XI 
It . Given line MO ..L to line Cl) at point 

/ , 'I 
o. and any oth r line MK from point .to line CJ>. 

I ' tI 
!o prove tbat MR is not .J. to CJ> c I 

])0 
Proof: 

• 
Argument Reaaona 

l. Produce ATO to. R •king o:a : MO. 1, 
. ant' a.raw RH. 

2. MOR 1e a straight line 2. 
3. ua .L. »oR·is a atraight L. 3 
4. Ml:{B ta not· a straight line, ,, Only one straight line can 

be drawn between two _point, 
6. nenee MIP' ie not a etr igbt line•I 
6·. L MOH anc! L ROH are right an1les .6 
7 • , ', L LiOH =L liOJl • 'I 
8 • In &. MOH anc1 RCII, 8 
9 9 

10 10 
11 11 
12 12 
13 13 

Hints: Row ao angles MOH ana ROil oompareT fhen oompare 

angles MHO and l:aJ>. What kine! must theJ beT 

(Draw a figure letter it with firet letter• of the 
alphabet anl write the proof.) . 

!EST 11 

Oaly one perpendioular oa11 be 4rawn to a given line 

from a giveD uternal point. 
(Letter f1gare with last letters of the alphabet.} 
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Eserciee 1, feat XII. 

!'Vro lines drawn from a point in a perpn41oular to 

a given line, cutting off on a g1Yen line equal eegmeDte fros 

the foot of the perpen41oular, are equal ana make equal anglee 
w1tb the perpenaioular. 

Given: 

to ProYe: 

Hoof: 
C 0 

Argument Beaaone 

(Drsw e1m11&r figure, other lettering and write proof . ) 
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Eseroise 2. fee, Zil. 

Of two lines Iran from a point in a peri,e~41cular 

to a g1Ten line. cutting off on the given line unequal seg-

m nts from the f ot of the perpend1oular, tbe more remote ia 
the greater. 

Given KOJ. to line 4 1 and froa X oblique 

lines ED 8l'la KC arawn to ~I outting it in D and C 

reepeotivel7 u4 ' ,, 
fo Prove KC >ID. 

Proof: 

Argument Reasons 

1. ,.ke OX=OD and draw n. U then 1. Former proposition. 
equals Kl>. 

2. Produce xo maktng x•o=xo. Draw 2. lormer proposition . 
x• x me.ld.ng x•o. Then xc=K•O ana 
IX•K ' X, 

3 • KC +X' C )> EX +IC' X • 3. Propo11t1on PageS'2 . 

4 • 2X:C > 2Kl 4. Subst1tct1ng KC fior ita 
equal K'C ana Ia for K'X. 

5, Dividing b7 2. It the 
members of an inequalit,
be a1Y1~e4 b7 the s3me 
qua.ntit7, tbe reaulta are 
unequal ta the same oraer. 

6. , . Xo >KD 1. substituting Kl> for it• 
equ&1,n. 

(Draw aim1lar .ttsure, otber littering an4 pron.) 

· J'rom a point X outside of a line AB . how m&DI" eq11al
oblique lines oan be 4rawn to the line! Compare the ee,-nta 
which these woul4 out off on th• line from the toot of th• 
perpenlioular 4ran from the point i to the lime. 

Write these truths ta one statement wbioh we will oall 
a corolla17. 
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fbe oorolla17 to be written on the preTious page: 

Only two equal oblique li11ee oan be draffll from a 

g1Ten point to a line, and these out ott equal aegmenta from 
the foot ot the perpn41oular • 

Another oorollar7 is: 
Ot two unequal lin•• froma point to a line, the 

greater outs off the greater segment from the toot of the per-
pe1141oular. 

TES! XII 

In the ~00011pan71ng t11ure D 1• 
.L to Xl' and aegmenta RX=R'f. ProTe U•IJ' 

ana aleo L Xd =Lnat. 
J: 
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!he perpendicular 1a the shortest line that can be 

drawn from a point to a line• 
Given line AB ana X a point outa14e 

the line, alao XO the J. to the liue and IR an7 

other line arawn from X to line AB. B 
' To ProTe that Xo 4- XI. ' 

' 
1 
l 

Proof: 
Argume•t Beason• 

1. ProcJuoe XO to Y maki ng OY: xo. 1. ho line·e arawn from a point
J>raw YR• Tb.en XR a n. in a-l- to a line outti11g ott 

equal eegments from the foot 
of the _L , are equal • 

2. !harefore XR +YR:XR +II or 2.Substituting IR for its 
2 x:a. equal , n. 

3. L1'taw1ae XO+YO(IR+XB or 2XR 3. Same reason aa lo• 2. 

,. But xo+YO < XR+YB. ,. A atraight line is tbe short-
eat distance between two 
point a. 

Hinta: Compare 2XO with 2IB. 
Compare. XO w1 tb D. 

Sino• XR wae juat !!I. line other tban the perpendioular. what 

11a7 bne oonolu4eT 
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Draw a triangle containing a right angle. Letter 

it. !be etae oppo1tte ·the r1gbt angle ta the bJ'polenu••· 
fh• other a14ee are aomet1••• oalle4 tbe !!!Y!,,aD4 eometiMI 
tbe s14ea of tbe triangle• 

!be length of a line joining two point• 11 oallel 

tbe diet9,oe between the po1nte. 
!be length of a perpendioular from a point to a 

line is oalled tbe 41ata.noe from the point to tbe line. 

If tbe arm1 of · a rigbt triangle are the •am• length, 

tbe triangle ta an 1aoao lea right triangle. 

Draw an t101oel•• right triangle• Draw a line from 
the Tertez of tbe right angle to tbe mt4-J01nt of tbe baae. 
What woula thl• line be oallea, lbat ktaft of anglee woul4 
this line mke with eaob arm of the triangle! C~mpare th••• 

aglea. 
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Eseroiee l ' for !ea, ·zi11. 
two right lrtogl•• are oongr11e11t Uthe bf'poten11n 

&D4 a e14• of one are equal reepeotivel7 to the bJ»otenuee od 

a sill of the other. 

Given rt.&.ABO a114 JIBS with 

hJpot;enuee 40•1Jn)otenuee 118 and aide 

Jo:et~e BS. C 

1'0 Prove that b.AIC~ ~JIRS. 

Proof: 

Arpmnt. Reaeo11a 

1. Plaoe t;rta111l• JIR8 ••st to 1. 
triangle .t.JO in nob a Q7 that 
I ehall tall OD I aad RS 81.0llg
Be. 1'he1l where will 8 tallT 

1. 2 
3 3 

' ' 
I 6 

B'.iDte: 2. lhat 1dn4 of a 1111• will AIM laeT 

3 • ._ aoes AC oompare with IIJ or MST 

,. Bow aoee All oomp,.re with BK or KRT 

a. How 4oee triangle A.BC oompare with tr1a111l• BIICT 

' 
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Bzero1a• 2, !e•t XIII . 
m the 1q11are .A.BOD,• ta the 111a-poi11t 111 the aile 

AB• With a raa111a IIR ad M ae ~umter, an aro 1a dE.-i.----------,C. 

,1111 the s14ea BC anl Al> at ll anl S re1peotiTel7. 

Pro-Ye that A All8 a1l4 JIBR are oontnent. 
5 ,.... R.. 

Proof: 
4 JI B 

Arpemn• 
I I 

Rea&ODB 

1. 
2. 

3. 

Hints: (1) What ld.nds of triangle• are us a114 JIBBY Bow 4oe1 
Alt oompare with »II? (2) Bow 4!ooa MB oompare with 11ST (3) How 
does triangle AIIS oompare wt th A MIR? 

keroiee 3, !e•t XIII. 
Prove that if ,he perpen41oular• from the mil-point 

• ot the baee •I of the trta111l• ABO to the eidee ot the tri-
angle are eqaal, the11 L A =L B. 

a1ve11 

!o ProTe 
Proofs 

.lrguaen Beaao11a 

• 62 -



!ES! XIII. 

Pro,,e that if ,be perpe11lto11lara from the e.nreatt, 

of the baee of a trianrl• to tbe other two a14e• are equal, the 
trtuagle ie 1eoeoelea. 

kero1•• 1, feet .nT; 
two .right trtugl•• are oongruent if the bJ'potenuee 

an4 an al~aoe•t angle of the one are equal reepeottve1, to the 
l,Jpotenuee ad. an a4~aoeet aagl• of the other. 

11.Tn tbe rt. &ABC &114 MRS w1 th 0 a 
JQ1>otenuee AC equal• 11n>ote11uee IS al 

l BAO : L RIIS. il il
to Prove&ABC anl IIR8 oongnat. 
Proofs 

Argu-t Reaeoaa 
1. Plaoe AJIRS 11po11 ia euob a 1. lrtte the reaaon 

ft7 that K falle oa A uat! US 
aloag &C • then S will fall oa O • 

I. IIR will tall alo11g Al. 8 • 

z. S1aoe s ootno14•• with C anl z. 
B and I are rt.l,S. a1 given,

SR ana CJ ootaotae. 
,. A A.BC ana IIRS are oon,ruent. , • 

(Draw eia1lar figure• ana letter c!1fferent17 and write proof.) 
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~erciee 2, feet XIV. 
In the. ieoeoelee AJO,]) ie tbe m14-

J01.nt ot the 'baee. l'rom l> the DG and L1J' arawn 
to the a14ee and BO reapeottTelJ'. ProTe 
A l>AG an4 DBI' oongnent . 

Given 1),., &JC i10eaeles, D the a14•p0i'Dt ot 'baa• and 

DQd. to AO aaa J>J.J.. to BD tona1ng rt.lAJ>AQ an4 Jml. 

!o prove that rt•Al>QA and rt. t::,,. J>U are oongnent. 

Proofz 
usu..., Beaaona 

l• Sino• Al.iC ie ieoeo•l••· 

!18'1' XIY. 

P 1• a :point on th• 1t1eector or an~ an angle BOA 
and troa P perpen41oular1 are 4ran to th• etaea •o ·ant AO , 
•••ting th•• ill I sn4 ll re1peot1T•1J'• Pl'oTe that Pe•Pll. 

»raw the figure. Wr1'• the partioular 1tat•e1at 
ot the theorem an4 proof. 
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J>ef1n1tion: 
8tratgbt lines that 11em tbe· same plan~ and oan• 

not meet. howeTer far tbeJ are proauoed are urallel 11.D••• 
O is a point 011tet4e the straight O . I. -------""c-11n• Al. It oan rea411J be aee ·,bat there oan 

be but one lt11earan tbr ugh O whtob will not uet Al if eaoh 
are proauotd euff1c1nti,. Henoe the follow1q po1t1late: 

Through a g1Ten po1at onlJ one line oa.n be drawn 

,arallel to a g1Ten a,ratgbt 11••· 
In an 1nc11reot proof the aaaaaptioD 1e aae that the 

theorem 1e not true• !hen bJ a prooeae of reasoning baaed on 
this aasa11ptio11 it 1• shown tbat we baTe a oontrac11ot1on of faota 
alreac17 lmown. Henoe the aeeu11ption was wrong and muat; fall. 
!he truth of the propo•1t1on then ta eTident. 

the nen propoett1on rill be proTed bJ the 1n41reot 
methol of proof. 
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lzerciee 1, feet Xf. 
!wo lines in the es.me plane and perpendicular to 

the same etraight line are parallel. 

Given AJ ana OD in the same plaae 
81ld eao~ perpen41oular to Bs. 

fo ProYe 41 Jarallel to c». 
· Proof: 

Argume11t 
1, Suppoee aJ ana o» are wot II ;1.e . , 

suppose the7 will •••tit pro4uoed
aufftoientl7 at some loint , ea, X, 
thn from this point there woula be 
two perpendioulara •B ana CJ> to tbe 
ODe line RS . Jut this 1e a oontra~ 
ate ton ot a former propoattion . 
lrom a point oatetae of a line there 
ean be but one .L lrawn to the line. 
Bence the euppoeitton that AB and CD 
meet is falae ana we muat oonolude 
that AB ana CD will not aeet or are I( • 

• ·• AB ta ff CJ> . 
' Q.B.J) • 

R 
A--t----B 

0 ]) 
s 

ieasona 

(J>raw a similar figure, ase differeDt letters and write proof . ) 
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Eseraiae 2, feet xv. 
n anc! GB are .-1.to lim o. ProYe 

1E and HG parallel. 

QiTen the line XM with EJ and GB 

tach perpendioular to it• 
to proYe Bl ad QH parallel. 

Proot, 
Argame11t Reaao'D 

1. Suppoae EJ' ana aa are •ot U, t.e., 
auppoae theJ rill meet if proaaoe4
auftiotenti,- at aome point, i:: o. 
!hn troa thia po1n1; o. thar ou14 

be two Js. Bl ana GK to tbe one l •• DI. 
But this is a oontradiotion to a 
former i,ropoeitio11. rite that 
propoe1tioa unaer reasons. 

a. Beno• 

Kinta: (2) How is the -euppo11tion that EJ' and QR Will meetT 
(3) fh.en what muat we oonolu4eT 

(Draw a etailar figure use 1e,tera: X, A, D, P, E ana B. 
Demonstrate.) 

rES~ XV. 

1'ltO linea in the aame plane and perpenlioular to 
the aame •trat1ht line are parallel. 

(»raw figure ana letter with laet letter• ot the . 

alphaltet. ) 
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F..zerc1ee l, Teet XVI. 
If a line ie perpen41oular to one of two parallel 

linee it ie perpen41oular to the other alao. 
X 

QiTen Ai and OJ>, two parallel linea 1 _____ J 
an4 KS ..L to AB and 1nteraeot111g CJ> in poiat o. 

!o prove that KS 1B ..L. -to OD. 

Proof: 
Argumeat Reaeona. 

nrongh po1nt o there oa.n be one 
perpe?Jdioular to KS . !hen regarl-

leea of whether CD is .1.. to KB or not 

let Ml represent theJ.. to KS thn o • 
. 1. 1'hn IDI ' ta II to AJ. 1 • . ho 1111esJ.. to 1ame straight

11nea are fl 
2 . Bat OD 1a ll to Al. 2, i7 QPOtheeia • . 

3, (Compare direotton of Ml aa4 c») 3. Thn a giTen point oa]y 
·one line o~:.n be 4ran 11 
a g1Ten line. 

to 

• • KS 'le J. to d. ,. Step llo. 1 

a. XS 111. to CD 6. Ml and CJ> were ahon to 
be the •~m• line, 

Q·.J ,J) . 

(Letter 1our figure with other letters and write proof.) 
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E.nroise 2. Teat in. · 
DE and Gll are »arallel and :MB ie • ,.,,"tJ>-__.,..F-.,____ JCto GB. ProTe it is .l. to DE. 

. I,"" "" 
Oiven l)R and tJB p,.rallel, al MR 

Q-· --+------ J[to GK. 

'lo prove that YB ia J... 1io l)B~ 

Proofs 

Argument Beaao111 

!hr ugb the point O tber oan bl 

one ..Lt;o IIR. Then regarllees of 
whether DE is .l. to MR or not• ·let 
n' represent the .1 t;o MR through thia 

point o. 
1. !hen X! ie !Ito GB, 1. n,T 

2. But DE is II to GR. (IQ!) 2. 

,. ,. 
6. 15. 

Kinta: (3) Compare ~ireotton ot »1 ma K!. (4) How doe• MR 
run rith reepeot to Kf aooorling to our oonetruotion in etep lT 
(5) What oonolueion 11a7 now be Iran. 

(Draw a figure,••• attterent; lettering an4 giTe proof.) 
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-----------

f B S t XVI. 

If a liue ia perpenaioular to one of two parallel 
lines, it is perpenafoular to the other also• 

·-------------4111 
Definition: 

A tra.nner1al of two or more linea is a 1111• that 
intereeo,e those 11.nee • Jor •sample, XS ia a tranaveraal of 

the lines t.B and CD. !he angles marlcel 1, 2, 7 and 8 are 

interior angles• 1'be angles marke4 3 , ,. ·a, and 6 are exterior 
emgles. K 

fhe anglea 1 a.na 'I are alternate 
interior an,lea . ~1kewtse an1lea 2 an4 ·e 
are alternate interior anglea. 

'1le angles 3 an4 5 are alternate ezterior anglee. 

!he anslee, ana 6 are alternate eztertor an1le1. · 

Estertor interior angles are those on tbe &4me aile 

of the tra11eyar1al an~ on oorreapona1ng a14ee ot the parallel 

lines. Bame s••• of ester1or interior anglea. 
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.Kxeroiee 1, Teet XVII . 
RS and Pl are //and ont b7 B 

the tr~nevereal u . aking alternate 
interior angles, sex and PI.C. 

fo prove that L scr- L PXC • 

· Proof: 

ArpM'Dt 

1 . 1'hro12gh 0 t'b.e m14 :point of 1 . fb.rough a point outatde of ox dsaw Bf ..L to BS. ·a line one ana oni, one 
oan lte drawn. 

2. !hen B! 1e.J..to PQ aleo. n,, 2 . 

3. In £ OOB and rox, wh1cb are rt ...A3 . 
LO : LO WlQ'! 

4. OC • OK n,T I. 
6 .·. Ac01·= 4 .!01: W1ITf I . 

6. TbenLSCI'. = LPXD n,? 6 . 

(I>raw 11gare use 41tferent lettering and write »root.) 
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lsercise 2, Teet _XYII. 
If two parallel 11uee are out b7 a tranaTeraal. 

the alternate interior angles are equal• 

GiTeD AB ana CD, two parallel linee out bJ the 
J[ 

traneYer•al XS in X and R respeotivelF al 
a.-----,r--,=---"23 

making the alternate interior angles MIO 
ttlld RtO. 

1'0 Pro-Ye L no =L.. BIO. 

Proof: 
4rg•..-at Beas011e 

1. Thra o, the m14 point of XY, 
4raw JIJR ..L to Al. 

1. !bru a point outeide ot a 
1111• one ...L. an ll oai, one 
oan be Aran. 

2 

3 

' 6 
6 

Kinta: Bow will MB nn with reepeot to Cl>! COIIJ)ar~glee 
MOX aua Bot. fhn tiud oorreeponding parts oonoen~d ta the 

oonolua1on. (We• eia11ar tigur,, · other letter• aa uite »root) 

feet XYJ;t. 
If two parallel lines are out la7 a ,raanereal, th• 

altenaate 11tertor a11glee are eq11&1. 

(Dr• figure letter it wttb laet l••tere ot tbe al-

pla&bet an4 giTe proof.) 
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bercise l, feat XVIII. 
When two lines in ,he ea.me Jlane are oat bJ a trane-

nrsal, it the alternate interior anglee are equal, the lines 
are parallel. 

Qiven lines GK an~ VZ out bT trane-
vereal XY 111 O and reepeot1ve]3, making the 
alternate-interior a1aglee BOW and V'IO equal. 

!o Prove that ·a and VZ are parallel. 

· Proof: 

Arra-• Reaeoaa 
1. epr4lesa ot whether QB 1• 1. !hrough a1 point a parallel 

~.irallel to Jz, ·let reprt- to a giYen line 11&1 be drawn . 
eont the ~\through poi•t o.. . 

2. Bow tr, to ehow that ;a oo 111- 2. 17 bn>otheeta 
citlea wt,b ,m. 
LBOW =LVWO 

3. L ROW = L VWO 3. It two l'-4 are out b7 a traaa-
Yereal the alternate-inter-
ior anglea are equal. 

4 • .',LROI : L HOW ,. !hinge equal to eame thing, 
are equal to eaoh other. 

6. fhen GB and MR muet oo1no14e . o. The anglee beingequal. 

6. Sinoe MB was ctran II to vz ,
then IH oo1notd1ng with it is
II to Tz. 

How ia thia propoe1t1on related to the preYious one! 
(Ueing similar figure, other letter11ag, ~roYe the · 

propoeitton.) 
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berotse 2, Teat xn11. 
When two lines 1n tbe same plaae ·•r• cul bJ a tran•-

vsr•al, if t~e altenate-interior angles are 
equal, the ho lines are parallel • 

Given 

1'0 ProTe that /.. l>OZ =L Y 

Proof: 
A.Jtpment ·Reas01ae 

1. llhethe:r CD 1s llto U or uot let a. fhn an7 given pot•t a 
re1:resent the )I to AB thru Jarallel to a giTO line 

point o. •7 be 4ran. 
2. low try to show that 01> oo1notdea 

with 111 ana hence If to u. 2. 
LBOZ : ! 

a. L l>OZ = t ·3 
4 •5 6 a 6 

' ' What ie this propoaition oompanl wttll the pn'rio•• one! 
(J>raw a figure and letttr tt othe:rwi1e an4 prove.) 

BS! xnII. 

When two lines in tbe same plane are out by a trana-
ver1a1, t~ the alternate 1Dtertor aagl•• are equal the 11nea 

are panll•l. 
(Letter tbefigure wttb tbe tiret ten lettera of the 

I 

alphabet.) 
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Ezerctee l,feet XIX. 
It two parallel lines a.re out b7 a tranneraal the 

ezter1or.·1nter1or angles are equal. 

· Given parallel lines Da a.na GK 

out 'b7 tbe tranneraal KL in points M • • 

reepeotivel.7, and forming esterior-intel't>r l§ EU an4 BIK 
To prOTe L EIUC : L DK. 

Proof: 
Argumeat Beaaou 

: L DML WbJ'? 

2. lt two :parallel luaes are 
oat ,bJ a tranevereal ,. the 
----e,les are equal.
(J'111 n blank) · 

• "II . D. 

(Draw figure , letter it otherwiee ana write proof.) 

beroise 2. Ten XIX. 

. It two parallel lines are out b7 a tran1vereal , the 

t.rter1o:r-1nte:r1o:r 1111gle11 are equal , . : / : 

Hinte: Dee propoattion on vert1oal angl•• and then the 
eeoond propoa1t1on-before tbte. (Referring to alternate-interior 
aqle1) 

(»raw ttgure, letter it otherwise and prove.) 
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COROLLARI.iS. 

1. When ho linea are out by a tranavereal, tt the esterior 
interior angles are equsl, the lines are Jar&ll•l• 

2. If two pa:l'allel ltnee are out 1,7 a ~ra11neraal, the two 

iatertor aurles n the aame atae ·of the tranaYerelll are euf-
plimnta17• 

8. When two lines are out b7 a tra.naver•al., it two interior 
aaglee on the. same eide of the trannereal are eapplemeate.17, 
the linee are panlle1 • 

4. If two linea are out b7 a tranavereal, the *1.te:raate-
e.derior aaglee are equal. 

TB51' XU. 

It ho :paJ"allel lines are out b7 a traaeveraal, the 
uterior 1ater1or anglea ar• eq•al • 
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The sum of tbe angles of a tri3ngle is equal to two 

right angles. 
/ 11 

G1Te?J ~ GRJ. _To proTe that I 
I 

L a-+L J+LGBJ is equal to 2 rt. uglea .• I 
I 

..------t~--------
Proof: 

Argument Reaaom 

1. ,raw BM parallel to GJ and 1. Sum of all the angles about 
proauoe a to B. Then I- GRJ+ a point· on the same eta e of 

LJIDlt LMH?l = 2 rt angles. a atraight line eqaala a 
· 1tratg1lt ID.tr a111le • 

A atr. L = 2 rt • • 

2 . Sinoe /I.Al GJ e.na WI are outb7 
traaaver1al BJ . L JD : L G.lB .a . If two I/Alare out bJ a tra.11a-

Yersal , the alt- int. a11glea 
a.re equal . 

3 • 1nae 1/AJQl s.na HM are out b7 3. It two /Uare out b7 a trane-
traaaveraal Gl , L G =LMBB . Yeraal , the axtJint. angle• 

are eqaal . 

, . Sabetitut1ng in eqaa,1on in , • £ quanttt, -, be atltatitatel 
(1} we bave tor its eq•~ · 
L <J+L J-1-LGBJ : 2 rt. AS • 

Q.E.:D. 

(»raw a ttpre , vee other letters and proYe . ) 
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Exercise 2, Teet ll. 
!he sum ot the angles of a triangle 1e ·e_qual to two 

rigbt anglee. 
,t 

Q1Teu A J\.BO 1/ 
I 

/to Pro•• tb&t LA-ti.0-fi.AIC•I rt & • ..,_----w---- --% 

Proof: 
Argvuat Reaeoa• 

1. Draw BI II to A.0 ad 1ro~uoe AB 1. 
to x. LXBY+L DC+.LPA. • a 
straight L or 2 rt. /,$ , 

!be eum of all the anglee
about a point on the eame. 
aide ot a •tratgbt line 
equals a straight aagle. 

2 2 
3 3 
4 " 
Hints: a1noe BY ana 4c are parallel aud il 1• a tran,... 

•eraal, what angle will equal LDYY lbat angle will equal 

L YBCT By eubstttuting these, wh t oonoluaion oan be dranT 

BS! U. 

ne sum of ,11e agles of a tr1Agle ts •,ua1 to two 
right anglea. 
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Applicatio1u1. 

!he eum of the angles of an7 quadrilateral ·1.a eq11al 

. to four right· angles. Given the qua4r11ateral JOJ). 

To Prove L -tL B+LO +L l) a 4 rt. angles 

Proof: 

Argument lleaao11a 

Draw •O d1Ti-41ng the quadrilateral
into the ttrdi"ia.nglee A.Cl> and ABO • 

=~===:s:a: 

If two anglee of one triangle e11•al two angles of 
aDother triangle , bow rill the th1r4 a11Jl~ of the one ooa:pare
with the tbir4 angle of the eeoond? 'lffl7T · 

Write thta truth 1n a atatemnt . 

Bow •aDJ' obtuse azutles 1J18¥ a triangle oonta1n,
How man7 rigllt angles ma:, a triangle oontainT 

Wr1.te a etatement containing theae truth1. 

If one st4• ot a triangle be produoed , the aaglem-
olude4 between it and the sile al~aoent to it ie oalled an 
erterior angle. · 

Draw a trtaagle and procluoe one s1~• and write the 
exterior agl• • 

!he url•• of the triangle at the other two Tertio•• 
are the Opposite interior anglea . 
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AD exterior angle of a triangle is equal to the au• 

ot tbe two oppoatte 1nte ior angles, end te therefore greater 
than either of them. 

C 
Oiven AA.JC with si4e AB pro«•o•4 / 

to I mating .
exterior l. CBI. /

I 

-----Jt 
fo Prove L ABX =L -+ LC also LABS 

> L A. ant1 L ABX 7 LC. 
Proof: 

uguaaeat .llea11oa• 

1 • .traw t'bru l3 a line Br J)a%'allel 
to site 40. . 

Hints: What angle of the tJttaagle :a L llt? 
( 

What angle of the triangle = L DCT 

~ft4 oorre1pona1ng members ot eaoh eq~ation aa4 then 
what oonolvstone •7 be dranf 
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Al &D4 CD are parallel lines out bJ the trueyera&l 
RS . !be angle mr'lred I 1e an Mgle of 

6<>°. How ma117 ae~reee in eaoh ot the 

ot~er aglee! 

!he angle X =2/3 l.T 

!'he angle X : '12° 

Bequire4 to 4eterm1ne whe~her 

Al an4 Cl) are parallel. 
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If a ·11ne is drawn t br ou 1 the equal 114ee of an 

teoeoeles tri&Dg~•, parallel to the base, the new tria111le 
formed is ~oaoeles. 

Given ieosoeles AAIC wttb ·equal siclea 

/JJ an4 Jc, ancl IY clrawn II to the baee, AB outting 

the eiaea at X and Y reape tivei,. 
!o Prove theA&YC te taoeoelea. 

Proof: 
Arp...t Reaaon• 

Kinta: Ooa»u• LI. and LB. 
Coapare L .X an44 A. 
Compare L. 1' a11t1 4'. B. then oonoluae relation 'between 

LI aaa Lt. 

!hen 4eo14e the kint! of A .IYC 1a. 
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!he Tertex angle ot an isosceles triangle 1a 20°, 
what ~ the size of aD angle at the base? 

One acute angle of a rigbt triangle is zeo , what 
ta the atza of tbe other acute ~glef 

(Dote: rite tbe reasoning of •'8h exeroiae 1D a 
paragraph ra'lher than in the usual at7le.J 

==.a=====::s 

In a oerta1D r1 : ht triangle one aoute a11gle 1.a 
double the other . How 'IIBDJ 4egrees iu eachT 

1'he vertez angle of an 1aoaoelea 1;r1ugle 1a a 
degree, write an ezprese1on tor the size ot eaob base ang~• . 
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beroiee· 1. feet UI. 

!he aua of &'AT two eidea of a triangle ie gre•••r 
than the tbir4 aide a.ncl the difference between any two ie 

leas than the tbir4 81.de. 

ii'Yen the IEI' w1th DE the greateet ai4e. ., 

fo Prove tbat »•+ ii' >J>B alao 

Di - Dl~U. 

Proof: 

Argument Reaaone 

1. DF+U ;> DJI 1. etraight 111le is tbe 
1hort••I dietanoe between 
two poiate, 

2. Sino• ..,,+ F,1 '7 J)B, a441ag 2. f tbe same quanttt7 be 
-DP to eaoh member of the eubtraote4 from eaob m•ber 
1nequa11t7 we have U/DE-l>JI. ot an 1ne ualit7, the re-
Or DI-DJ'L. 'Ill. ma1n~ere are tnequal in the 

same order. 

(Draw a figure usiq other lttten aad pl'OTe.) 
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Bzero1se 2. !eet xn. 
!he sum of an7 two 1idee of a triangle la greater 

than the third e14e aDd the difterenoe bet• en an7 two 1• 

lee than the thirl aide. 
Qiven A.ii.BC with Al tbe greatest e1ae. 

to Prove that .&\C + BC > U also 

AB-AC I... BC. 

Proof: 

.&.rgume11t Reasons 
BO+O. 7 il {WIQ'T) 

d.ing {~IC) to eaoh member 
of the 1nequaltt7 , Quote the axiom. 

(Draw a f11ure an letter it sad prove) 

Ia it possible to form triangles with the following
lengtha aa a1dee: 

2 iD., 31D., 4 in •• T 
9 ft !6 " ' " 7 "· 10 " 10 " T 

8 " 5 " 13 " T 
________________,_ __.. ____________ _ 

ssr u1. 

!be sum of &aJ two e1dea of a tn•gle ie greater 
than the th1r4 etae and the difference between u7 two 1a lese 
than the thirt atae. 

(Letter figure with laet letters ot lhe alpbabet ad 

~ite proof.) 
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E.nTaise 1, !eat llll • . 
If two a1ftee o a triangl are unequal, the anglea 

oppoaite theee sides are unequal an<1 the angle op1)osite the 

greater side ts tbe greater. 
Given D,,. .'JfR anc1J BR greater tban Jill. 

To PrOYe tbat/JMR > t.B. 
Proof: 

ugume111i 

1. 011 P.I take RX•RM. J>raw m. 
'?ben ~MJ!t is isosceles. 

2. LP.U •LRXM. ih~ 

3. ·1'12t L RXM )' U 

,. LIMR>LXMR 
6. Subst1tut1n@' forL_Dm in 

this 1neq•a11ty, its equal
L~.mt •• ha.Tei 
L Id )> LMU • 

6. S1noeL l!!.R '7LIID mu! L Bll/'
LI( Step 3), then I.. 1MB /LI. 

Q .JI.J). 

Reaso1:1s 

1. B7 4'efin1t1on. 

S. AD e.xtertor L ot a A 18 . 
greater than either op-
po•11• iatertor a11glea. 

4.. LXD ia onl7 a pan of L IMll 

8. quantit7-, be substitu-
ted for its equal 1• an 
equation or 111 an 1nequllitF 

6. It th• ftret of three qusntt•
tiee is greater than tbe 
second, and the aeoond, 
greater tllaD the third, then 
the ttrat ie greater thaza 
the tb1r4. 

(:Draw eia1lar f1g •r, letter otherwise ana write proo~) 
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B.x:eroiae 2, feat JXII.-
It two 114ea of a triangle are •••qaal. tbe_aqlt• 

oppoaite theae ei4ea are aaeqaal ana the angle opposite the 

treater a14e ta the grea,er. 
0 

Qt-yen AAJO with 11.ae A.0 "7 BO. 

fo Pro•• L cu:;,, L. CAI. ...,.__
P:root: J.~ 

.u-,umen ' .. lteaaone 

1111ata: (1) If CK be taltn on CA• to Cl, and D be Iran, 
what; kind ot triangle ta J!CBT 

(2) How doea !. CD ooapare with L CBI:? 
( 3) Bow t'toea t. CD oollJ)are wt th L. CA.IT 
f•) Bow cloea l. CBX ooapare with '- CAIT 
(6) How ttoea LCJ4 oompare with LCAIT 

(Draw ttpre a11a letter begtnniag with Kin alphabet, 
aDI prOTI,) 

!ISi ••••••••••a .. XIII . 
It two 114•• ot a triangle are •••q•al, the angle• 

1ppo1ite tbese a14e1 are •••t•al ana the ail• oppoeite the 
greater ai4e ia the greater. 

(Letter ftprt 'irith firat lettera of the alp'ba,et 
and prOYe.) 
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Bzeroiee 1, !e1t llilI. 
111 the aooo11Ja117iag tt11:reLJ> 7 LI; ._,..,. 

t ,.:o:~· tbd •14• U >~r u. 
. 

A:rgamnt l.ea•ou 
Ef ta eitlier equal to# Dl, or 
1••• tban 1>1 or greater than D.f. 
1. It Bf • DI then L l> woul4 equal 1. 112 an ieoeoelee A th• 

L B whioh 1s 0011trar7 to what ie angles oppoeite the 
g1vem. equal ail•• are equal. 

2. It D• were greater tban UJ LB 2. PreTioue propoaitton.
would be greater tban L l). !hie 
is aleo oontrar7 to what ta gt-ven. 
heaoe both the auppoeit1ona oon-
a1ferel ••t tall ana the oa~ 

\.00noluaion to •k• 11 tbat U 11 
treater than DJt. 

(Write »root ·usi ng other lettere in the ftgan.) 
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Exercise I, !eat llll'I. 

If two anr1•• ot a trta•gle are neqaal, the aiaee 
oppoei\e these anal•• are unequal ana the aide oppoeite the 
greater angle, ta the greater. 

GivenAUO witbL A>LB. 
!o Proye that JO / AO• 

Proof: 

Argn•t Reaao••· 
1. 
2. 2. 

Hints: (1) fb.e iac!ireot method of proof ia teed. !here are 
three euppoeiti01aa poeaible, BO 1• either equal .to AC or leaa 
tha'D A.0 or pteater lb&D AC· ItlOsOA how would L. & compare
witb '- BT Bow would tbte 1ooapare •i'h 11.rPotheaiaT 
( 2) It BC< A.C or ill other wor4a AO ;;;,,~lo, how wou14 L... B 
oompare with LAT Bow would this atalement ooapara with 

the 1Q'potluur1 T Sinoe these auppoa1tion• lead ae to oon-
oluetons contra41ot.., to the hJ'potheaia 1 what ma1 be oon-
oluaed with r•~•ot to the third oonolueiont How ia thia 
»ropoaition related to the one 3••t preoet1111T 

(Wrt,e proof u11zg other lettera in ttg1re.) 

sa:sa:::a:a 

f~! lllII. 

It two ••rlea of a triangle are •••qaal , tbe 114•• 
OpPoaite tbeee angles are a•eqaal , and ,he a14e oppoet,e t!le 

greater agle is tbe greater. 
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llxeroiee 1, !e•t llIY. 
It tnro triaql•• haTt two 114•• of o~e equal r•-

epeot1Ttl.7 to two e14ee ot the other bat the tnola4e4 aar1• 
of the tiret greater than the 1nolu4e4 uagle the aeoolll , 

then the tbtr4 e14e of tbe tire, 1• greater than tbe tb1rl 
etae ot the ••ooal. 

1. Plaoe AIIRB on4ABO eo tha, -3 
· oo1no14es • • on A and s on 0. 

2. !hen SR will tall between AO &Dd 
CB taki:I poeition OJI. Denote 
the A ta t ta new poet ti011 
b7 A.CJ. 

s. Draw OX 1tiaeot1ng LFCJJ an4 4raw z. Gi?en i'D bJpotheeta.n. lhn 1n A.JCX and BOX, . 
JC : BC. 

,. ox • ex. 
' 

S. L iwo:x : LBCJ: 8. 17 oonatruotion. 
6. 6PCX: ~ICX 

. , • .'.n=BX 
a. U+J'X:;;,Af -t. U+IX 7Af 

10. Al-;;, U 

11. , \ il "? 'If'. 
(Write Proof) 
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heroiae 2, fe•t ll.IY. 
GiYeD Al>U aa4 Gil wit;b •DJ' • GX ana ft = XH ant! L l>J'E 7L.GKB. · 

fo PrOTI DB > GH. \\\_,er 11K\ I I 
\II,,, 

· Proof: 1't . 

........... Beaaoa1 K 

(Ueing o,her letters for ftpn, write a proof.) 

If two t;J1.ang1•• hav~ h'o a14ea of one tq'lal re• 

apeotiTel.7 to two sides ot anoth r, bat the 1nolu4ed agle 

ot the tirat greater than the 1nolu4ed angle ot. the aeooul, 
then the thirl. aide of the ttret 1s greater than the thirl 

a14e of tbe seoonl. 

(»raw figure. letter it with last letter• of the 

alpha'•' an4 prove.) 

In the q1a~at11al ABOll if AD a BO &114 agll ABO 
ta greater than angle IAD. liae AO ie greater 

-------.,u 
tban BD. 

Qiyen: 

!o Prove that 
Proof: 

A:rgu...t Reaeoila 
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isero1ae 1, teat UV. 
lf two lrian1lea bave the two e11ea ot 011e •t•a1 

reepeotiTelJ to tbe ho a14ee of the otber but the tbtra •t4t 

of the fir1t greater tban tbe thiri e14e ot tbe aeooua, th•• 
tbe angle oppoaite tbe tb1rl 

I 

aile of the tir1t 1a greater thaa 
the angle OpPoe1te lb• tbircl aide of tlle aeooDI• 

Q1Y811 ,A UC &114 1118 wt th s 
C 

AC=IIB, CB=SI bat AB > MR. 

fo ProYe L... ACI/L•s1l. 
I B 

Proof: 
ArgumtDt leaaoa• 

1. !here are onb three euppoeitiona
poaaible. Either LO ta eq11alt,1',8 
or L.O <LB or LO ;,,Ls. Bit it 
LO= L S1 .AA.JO &111 D8 woul4 be 
oonrruen,. (0,,) 

2. fhn AB would equal•• but tbia 
is oontra17 to it,,otheata. 

3• I~ 40~ LS or t. S>L. C then IIRS 
woulcl be > than AB• K1a ia 0011~ 
tre.17 to U'J)otbeai• • Sino• both 
theae oonoluatona are abeurb, tbe 
aanmpt1ona mu•t tall. Heaoe the 
other a1eu11ption net 1tana that ta that 

LO 7 Ls. ••. ». 
How loes thia propoettion ooapare wtlb ,he preoed ng

»roi,011t1011T 
{Draw a tipn, an4 write proof.) 
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lzeroiea 2, tor fee, llf. 
I,; 

111 i1:t. MBf and DY• IIS • qU anl MB =D s 
aad sile IS is ,reater lball a14e Et. 

Pro-re LBMS '"?Lat. 

GiTeD &a.RYS ad IB?. wt th 
B 

IS=KY and im: XI an4 IS '7 Br. 
to prove tbat L 2118 "7 LKD'. 

Proofs 

lleaeou 

lintai low M117 aappoaitioae are poe•iblet Kate them ana 
aee w'ba' eaoh lea4 toT 

~en 4raw ana letter roar own figure for proof. 
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!ES! llf. 

It two tria•glte haYe no a14ea of o•• eqaal re-
•peot1••11 to tbe t1IO e14ee ot the other ,at th• th1r4 nit 

of f1ret greater than the thtr4 aide of the 1eoon4, thea 
the angle oppoette the tbira s14e ot tbe firel ta greater 
thaJl the aagle oppoette the th1r4 ei4• of the eeooDI. 

(Draw a:D4 letier ttprt with laat 1e,tera of the 
alphabet.) 

1!S:s::::~::::~ 

!F.81 DV (B) 

If two a14ee ot a t:rta1111• ai'e unequal the JH41aa 
4ran lo ti- third st.de makee uaeqaal angles w1. th the thirl 
111•• 

- N. 



!he ltiads of qua4rUaterala referre4 to prnioua~ 

are: file trapezium, trape1014 and Jar&llelograa. 
A trapezium ia a quadrilateral no no of who•• siaea 

are parallel aafipre AJOll. 

A trapezo14 1a a qua4r11ateral two of whoee e14ea 

are p,.ra;tlel ae figure i.l'QH. !: 
What etdee are parallel, 

JI.Jllf----'------1-~ 
I'( 5 

The perpendicular diatauoe between the parallel 
e14es is the altitude of the ~rapezo14 aa either B or BS in 
the figure. If tbe figure te eup)Oeed to reat on El, EJ ta 
considered the lower baae and HG the upper baee. 

A parallelogram is a quadrilateral whose op o•ite 
etaea sre parallel as ttgure m~. 
AD7 e14• ot a parallelogram _,. be oonei4ered the ba1e. If 

' 
VX 1s cone1dere4 tbt baae, the altitude 

ie the P•l1'••41oular 41 etanoe ltetween '9X 

ant ZT ae vx. If ZV 1• oonattleNd the 

baee, tbe altttune ta the per:pen4toular 
-------,X.. , .. ,_,.. 

•' 
~;~· 

atetsnoe lJeneen tx and zv or zy pro4uoea, 
it neoeaeary aa in th aoooiapany1.ng figure. Hence the alt1-
tu4e 1•. in tbte oaee. Jll. 

Parallelogrue ola•~1t1e4 with reapeot ,o angl•• 
are rboabo14 and reotangle. 
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A rhombo14 ta a parallelograa wboae anglee are ob-
lique &II AJCD. 

. 
· A rbombo14 whose a14ea are the -------.f 

are tbe eame length ta a rbombae ae IJ'GH. 

A reotangle ie a parallelogram 
whoee angles .are right angle• ae wms. 

A rectangle wboee siaes are 
eq•al ts a square aa UTZ. 0: 

fhe atraigbt line drawn beheea &111 two non-ooaaeeu-
tiYe vertioee of an7 tt1are, is a 41agoaal. Bow 11&117 dlagoaal• 
ma, a reotugl• h&Tef A •quare haveT !epreaent theae with 
tiprea . 
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kero1ae 1, t••t nn. 
!wo angles whose a14ee a~• par.llel eaoh to eaoh are 

either equal or supplementary. 
J. 

Qiven LA.BO &114 line• XV an4 / 

KZ parallel to Al and Do reapeotive~ .. J____.~----~p_ ___ .. 
forming anglee <J. and Jl ae marked in the 
ftpre. 

T 
!o prove tba11Lt:LUO aa4LK t.• _eupplemeatar, to 

LABO. 
Proof 

Arpaeat Reaeon• 
l. Produoe Bo beJ'OD4 XV a11d oall 

the point ot iateraeotion R. 
!hen XY is a tranner•al out-
ting the parallel 11nea IS ana U. 

2. 

Kinta: BS is a tranSTeraal to .what Parallels? 
(2) lhat S oan 7011 t1na equal to LIT 

(3} lhat oonolue1on can be dranT 
(4) i'bat a-elation baa L ! to LOT 
( 6) lbat relation baa L H to L a, 

(l>J'aw a sillilar figure and pro.,. t.t; . ) 
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beroiee 2, teat llYI . 
In tbis figure lines BR ano JM are ,arallel reapeol•

ff 

tiTtlJ to n an4 n a.11a form~ marltec! 1 an4 2. 

!o i,ro..-e L .1 ta eqaal to L BR, "t~--1-. .____.....,. 
that L 1 te eufflnte11ta17 to L UJt or L Z.;-~->n!roofs 

fi 
uguae11t Beaeoae 

Produce 11: 'be70na KB ana o&ll 
the point ot tatereeotiou o. 
1. 

lints: (1) Bi is a traueveraal for wbsl ltnee? Benoe L2= ihafi! 

t2) JL 1e a trannenal for what 11u•T JleDce L8• WhatLT 

(3) What aonoluaion can be drawn With regarl 1;oL8\Llt 

(ft) L 1 1• relate4 bow to L 2T 

(6) 
(6) 

(Draw a a1m1lar figure b4 prOTe it.) 
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!Est nn. 
ho. angles whoee sides are parallel . eaeb to eaoh 

are either eqaal or 1upplementar7. 
(Draw fig11re and letter it auc1 JrOYe.) 

ssi nn (B> 

It the aiaea of two angles are parallel eaoh to 
eaob. under wbat o1rou•tanoee are the a111l•• •q•a1! Unler 
what oirouutanoes are tbe7 euppleantar,T 

J.:DJ two oppo•tte angles ot a ,arallelogr• are 
eqnal nna an7 two ooneeout1Te angles are supplementar,. 
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Bnroiee 1, feat uni . 
!he opposite etaee of a panllelograa are eq•al. 

Given the ,arallelogram XVIZ ,.---- t 
To Prove tbat J.Z:sff 8.114 Xf•ZY. ,..,, 

Proof: 1 

Arpmeat Reaeon• 
Draw cl 1agonal XY. fta.o ill 

A. XZY anc! Xff • 

1 , XT = XI' ftr? 
1. L vn = L zn. 2. If 2 llilare out 'bJ a tr••· 

Tereal, the alt. int. & 
are eq11al. 

S. LXYY: LUY. z. Same as ReaaoD .Jo. 2. 
• • 6.XZT is congruent with 

.6.XVI. 

IS . ~en XZ : ff. &. 
6 • 1'hen XY : Z'f. 6. 

Q.B.]). 

(Draw a figure an« letter it and prove it.) 

• 100-



&xerc1se 2, feet llfII . 

GBJK ts s iarsllelograa. 
Prove GX • HI, aleo QB•KI, 

GiTn parall1lograa QRJX 
to Prove that 
Proof, 

H1ntes »raw dta,onal and consider the trtaaglee thus 
formed, 17 euooeeeive et1pa oan 7ou show tbem equal. Then 
1eleot the equal ataee neeaed . (Corresponding eidea). 

~-~~-----~---~----------~~-~--~~--
msf unx . 

fhe eppeette ataee of a »arallelogrua are •q•&l• 

(l>raw fiiar• letter it w1,h f tr•t letter, of ,11e 

a.lpJaa'b•t; &114 proTe St. ) 
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Iato bow maay if:! a parallelogra• 41T14el ,, the 

d1agoll&l! How C,o these & oompareT Write the a.nawer to 
these queet1one in a slatemen, . 

AD na BO can b roduoe4 be7on4 eaoh Tenex a1 in 
tbta fipre. fben tbe segments Al> an4 BO ot thw two parallel• 
1nolu ed \etwee11 the other two //.&,ue equal . 

Wri ea 1tateme11t eapreestng th11 tnth. 

Corollar, 1 . ~e atagonal ot a i,arallelogr• li-
Ttdes it into two oongruent triangles. 

Corollar, 2. Segments of parallel lines out off b, 
paZ'allel lines are equal. 

Oorollar, 3. arallcl lines are ever7 where eqa~ 

cliatant. 

Hints on Corolla17 Si Let V and t represent aa7 two point• 
on il, aa4 VI ant! YZ, _perpendioulare to CJ>. fhen what ta the 
direction of n comparee with that of YZT How wtll the l eagtu 
of Y.I a.na YZ oompare ,, oorollar, a, 
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herci el, Teat llVI11. 
lf the oppoaite e10ee of a qua4rilateral are equal 

the figure 1s a parallelogram: ~/R 

Given the quadr11 teral DRS -~ 
baviflg MS=JR and ra:sR . 

fo proTt that MBRS ta a J>&ftllelogra•· 
Proof: 

Argumeat Reaaoae 
Draw iagonal Slf. In &. • 

1. &, SBR, MB : SR 1. GiTen 

2 . ¥1 : JiB B· Given 

3 . SB= SN 3. Identioal 11n• 
4-. 1'hen ~MlfS 1.e congruent with , • 

?lSR. \'b.rl 
5 • .'. LMIS • i. lSR. 15. In congruent figures the 

corresponding puts are eqaal 

6. L PMll :s L SIR• 6. Same ae reaeoD Bo. 5. 

'I. . ·. SR lo Ml are II •.ieo .MS & . "I. When two lines are out bJ a 
1fR are II • tr&121Ter1al al tbe alt. int. 

aDgle1 are equal, tbe lime 
are JI • 

8. . ·, The figure D:RS 1a a f&rall•l-
ograa. a. 17 Lefi~ition • 

• "•I>. 

(Draw figure and letter ua proye 1t.) 
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bero1se 2, feat XXVIII. 

It the oppoe1te e1aee of a quaar11atera1 ~re equal 
the figure 1s a parallelogram. · 

Q1yen the quadrilateral &BCD with 

A.I =J)0 an~ Al> : EO • 

1'o Pron ABOD ie parallelogram. 
· Proof: 

ArpM11t BeaBOD8 

Bin ta: Draw diagonal ~. Conai~er the trianglea 4i0 and ADO. 

What sid s are reepeot1TelJ' equal in the two triangleeT How 
4o the & oomparet Wba t L is equal to L BA.CT ihaii L ie 

equal to A.c»T ~en how are Al aDa l>O relatelY Bow are Al> 

an4 BO related?· ~tis tl e .detinition of a »aralltlogr•t 

lllat-••·•l•·l•li•ille•-••- t oonolueion oa.n be dltaWIIT 
(»raw a figure, letter it otherwise ana proYe 11;.) 

----------~•-·-----~----~-------
!EST llVIII. 

If the oppoaite sides of a quaartlateral are equal, 
the figure ie a parallelogram. 

(Draw figure, letter with lut le,tera of tbe alp~bet 
otl pron.> 
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Ezero1s• 1, fest lllf. 

EJ'GR is quadriltteral with El 

a11a HG equal and parallel• 
ProTe 3G:I is a l lelogram. 

' B 

parallel• 
!o proTe that J!J'GH ii a parallelograa. 

Proof: 

J.rguunt Keaeoae 

Draw tliagonal Bl'. In & B:rH 
a1lc1 Gl!'JI. 

1. Er= HG 1. a1ven 

8. Kl= HP . 2. 

3. llft : L GHJ' lb.J? z. 
,. , ·.~EJ'! 18 OODP'!IDt to 

L:::.. GJ'B lhyt 
6. Oorr•1pon4ing part1 of 

oot1gr11ent £ . are equal. 

6. fhen D=GH, BB :11 aa 6. If the opposite attee ot 
atate4 above, and the a 1uaart1ateral are eq11a1 . 
quadrilateral m,9a ii the figure ts a parallelo-
a p&J"allelo,r•• . gr811. •••». 
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heroiee 2, Teet llU . 
If two aides of a quadrilateral are equal a.ad 

parallel, the figure is a rallelop-&11. 
Qiven quadrilateral UOD an4 

il botb eq•al and parallel to l>C • · 

fo Prove tbat . D 1• a parallelogram. 

Proof: 

Beaaou 

Hints: Consider £ABC anc! c. Sinoe •I a11d tC are parallel, 

(1) !hat L ot one A equals s.n angle of . tbe other A t ( I ) What 
e1dea of one A equals aides in the. other A Y (3) How 4o 

the £ aompare? (,l) Row do sides Al> and BC compareT {5) What 

conclusion oan be aranT 

. ~?ES! UIJ. 

If two e14es of quac!rilateral are eq11al and para-

llel, the ftrur• is a parallllogram. 
(Letter figure with last letters of alpha\et.) 

BS! llll (B) 

!be perpen41ou1ara dran to the diagonal of a para-

llelograa ti-om opPo•ite Yert1oee are equal. 
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Enroise l, Teat Ill. 
GBMI ie a parallelograa with 

J( 
41agoual• G and . intereooting at o. 

Pro-re that GO : ., also 

Oll: OB. Q 

Proof: 
ugameut 

' 
1. Ill ~GOH aJld mo•, n : GB:. l. In U7 CJ the eppodte stdee 

are equal. 

2 • L 1 ; L 2 L 3 : Lt. 2. If two IfAJ are out b7 a tr~111-..,..al the alt.ut. a.re 
eqtal. 

3. . ', 6GOB • llOM. lrbJ'? 3. 

,. fhen 0G : OM. 4. Oorreaponding parta of 
equal figures are equal. 

a. 011 = OH. 

,E .J> • 

f»raw an~ letter a figure similar to one abo•• and 
proye) 
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Exercise 2, fest • 

!he a1agonale of parallelogram bisect eaoh otber. 

Given tb J&rallelo~am A.BCD 

with diagonals intersecting at o. 
to Prove that AO= OC and BO=OD. 

\ Proof: 
Argument Reaaoa• 

Kinta: Consider &i ..\DC and . ~OD. find angleo in one equal 

reepeotivell' to angles ·1n the o,her. 
· What Bide of the one equals a aide of the C>tbarf 

(Letter a figare ~iffere~tl7 and prove.) 

.., _______ .. 
--··-------

!he diagonal• of a parallelogram biaeot eaoh other, 
(Letter the figure with letters beginning with X.) 

• 108 - '.. 



T ""T (B) 

If the diagonals o a quadrilateral biseot eaoh 

other . the figure is a »arallelogram. 

Given the quadrilateral A!CD wtth tbe d1agonall 

il and Cl) intersecting at O and AO:aOO ana OB•OJ>. 

fo Prove that ABCD ta a »arallelogram. 

Proof: 
Argument lteaa011a 

Hints: 1. Iri & AOB a.Del l>OC, what L in one quals ais L 111 the 
otherT 

2• What etaes reapect1Tel7 equalf 

3. How 4o the A oompa.reT 

,. Wbat other &11glee are now kDown to be equal! 

6. How aoes AB oompare with c»·in 41reo"tion an4 map1tu4eT 

6, What oonolueion oun be arae with reterenoe ·to the 
tipret 

--~~~---~~--~-~~ --------··------

It through the vertioea ot a triangle lines are 
_amwn parallel to the op oaite a1aea of the triangle, the ltnee 
whioh loiD the vert1ooa of the triangle thae tormel to the 

oppoa1te,Tert1oea ot the given triangle, are biaeote4 b7 the 
aiaea of the giTen triangle• 

1 
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beroiee 1, feat Xlll . 
!Wo parallelograms are oongnent 1f two eictea an4 

the inolude4 BZlgle of one are equal reapeottTelJ to two a14e1 

ana the 1nolua d ,mgle of the other . 

a1ven the parallelogrsa• 

A.BCD ana MRSB: and u=• . BC•RS ana. '- :a: L • • 

fo Prove that parallelogram A.IC]) eqaala MBSlt . 
Proot: 

Argalllllt leaeone 
1 . Plaoe O ilCD QOa MRSK so t'bat 1 . Suppl.7 reason. 

BA fal le on Rf.I, it e equal . 

2. Then BC will f&ll on !S. 2. 

3. C will fall OD S. 3 • 

. 4 . Then SK anll CD are both 
parallel to or A.J. 

6 . Then c» will fall along 
an~ D will be somewhere on SK. 

6 . Lfkewiae Al) will fall along MX 
8.l'ld D Will be somewhere on MK . ,. Then l> muat be on X. 

e. Therefore theLZ:7 oo1nc1de and are 
congnent br def1~1t1on. Q.B.» . 

(Letter figure aftferentlr ana write »~oot . ) 
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beroise 2, test Xllll • 

Parallelograms anaHBIID..,O· • 
have Dll = BX, an4 DG =B.B and u, a LR. 

I B 

Prove them oongruent. 
Proof: 

.lrgumeat Reaaone 

1 . laot ·EFG on KIGII 10 th&t l) 
_la OD H. 

2. 

Hints: (2) ilbere Will DE fallY Where will lieT 
(3) Where will :DQ fall? Where wtll Q 11.eT 
(4) Row are~~ and ~Fin d1reot1on relatea to 

m and BM r•epeot1Ye1y,
(5) •itb what line will EB' be collinear? 
(6) With Y:bi t line rill CJF be oollineart 
(7) What points then will oo1no14e? WbJ'T 
(8) Wbat oonolu1ion ma1 be drawn! 
(With similar figures. other 1•tteri»g 1 writ• the proof,) 

-~-~------- --
Eaer~ise 3 1 

ft;Sf ~I . 

two reot~gl•• baY1ng equal ba... an4 equal alt1tul11 
are oongraent. 

How ooul4 tbia be ahOWII from the prenoua propoat-
t1oaT 
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Bzerciee 4, Teet XXXI. 

lf one e.ngle of parallelogram ta a right angle 

the figure ts a *9otangle . 

Hint: U ae co:r!Jll&l'J' on. Page • 

::::::::=== 
fESI ll.XI . 

!wo parallelogram• are oongr~ent it two aidea anl 

the inolude4 4Dgle of .one a.re equal reepect1Ye17 to two aidee 
and the · included angle~ the other. 

(Le,ter fi.gare with firat eight lettera of the al• 

pbabet. j 

---.................. _,............ ..,....... .... 
~Sf llU (i) 

If two ooueeoutiTe siaee ot a r~otangle are 1qwal. 
the tigara 1a a aqaare. 
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:;xercise 1, Test ll II . 

If three or more rallels intercept equal segments 

on one transversal , tbey intercept equal aegmenta OD ev1r7 

tranevereal,, 
Given the Jjarallels a, 

CD, • ana GH, a12a intercepting 
the equal segments YI.• XY • 4 YZ 

on the tra~averaal Q and 1nteroept-

1ng the aegmente RS. Sf and ro on KL 

which 1a ang other tranaveraal. 
To rove that RS;s ~ • TU • .. 
Proo~: 

Argument Reasons 
SuT s o, Sp and TI c!rawn II to Ml'. 

1-. /.s, ROS, SP'l\ 'l'IU : ~, VXD, r!P, l ·,
YZH reapect1vei,. 

2. But /J, VI]) .,. XII' o:a4 '?ZH are equal. 2, 

3, . •. I.§ Ros., SP'J? o.na. Titl are equal. 3-, n1nga equal to same 
thtng are equal, 

•• RO. SP ant! 1'I ar·e parallel. ,, 1'wo lines 1a same flsne 
par•ilel tc a tbir ltne 
a:re ,aralltl• 

5. I.B, o:a&t.• PST and I1V are e Ual• 6,
• 

6. RO• VX; SP: XY; fl: YZ . 6, se~n,a or JI.., out off 
bJ Jl.4,are equal, 

'1 ·, :eut IX • ll : 1'Z ,., Given in hJpot~eaia. 
a. Beno, RO: SP: II, s. Same a.e Io • 3. 
9. , '. a ROS• SP! and TIU are equal. 9. triangle• are equal

when a aiae and two 
10. . . , RS : S! : 1'U • Q.E.P • a4,aoent 111lglea ot one 

equal a 11ae aaa the(Draw figure, letter it 8114 a43aoent angle• of thewrite i,root.) other.10. 
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F.xero1ee 2, !eat XIXII. 
G1Ten tbe IWAB, CD, JO ana GH 

in rcept ng equal segments Bl>, r/1 and n. 
on tbe treJ2sversal BB and tite:roepting the 

aegments· AC, OB anc! EG Oil auothe:r ran1-

Teraal. 
!o prove that :CE=KG. 

Proof: 
Argu em.eat Jteaaoaa. 

1. Draw .l , CQ &1lc.1 El U,o BB. 1. 
I.§ A.PC, CQE ana hllO = 

reapeot1vel.J' ---(W11at L§ ,). 

Hint - : ~BDC. Db, ana '1iR are equal, whJ'Tl~l . . ~APO, CQE and are----, whJ1' 
(4) C , and EH compare how ft1 41reot1onTPI(5) /1l cAP, ECQ e.na GI compare how? 
( 6) AP : Bl>, CQ = T, ER•? lhJ'? 
(7) But BD =DJ'= ft, Wlq? 

Then how do AP , CQ and oomi,~reTmThen OOIDl8re & CPA , - ani QU.
(10) fb.en what oonalusion with regard to AC. ClC anl BOT 

(Letter a a1m1lar figure and write proof.) 

___ _,_,..._9 ______ ... ___ 
,.. ........ ..~----- ...·-----
m3T Illll. 

If three or more parallels interoept equal segment•. 
on one trannereal , the7 interoept equal segments on eye17 

tranneraal . 
D:raw tia•r• , letter tt ana write proof. ) 
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heroie• 1, feat llllll. 
If a line le parallel to one e14• of a triangle 

aa4 biaeote a eeoon4 114•, tt btaeots the tbtra eiae aleo. 
Qtyen l>I in 6a ABC parallel to U an4 bteeoliag 

A.0 at I>. 

To ProYe that tt \iaeota BO at E or tbat IK=CX. 
Proof: 

uguant Bt&80D8 

1. 1. 

2. 1. 

s. 3. 

·Sapr,ose a 11n drawn ,hru C II toil. 
(1) ~91' how ,.111 it be relatea· to • in treotioat 

(8) .tnoe equal ae nte are made on 0.A. how will 
the segments o BO ooapareT 

(3) nen what oea 1K do to e1~e BOT 

( itb eiaa1lar ft write the proof.) 
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Bzeroi1e 2, Teat I.UIII. 
!he line ,oining the mta point of ho 114e1 of a 

triangle ••·parallel to tbe tbtra aide ana equal to half of 
the tbtr4 a14e. 

Qtyen A ABC with DJ' 3oin1ng th• 

poiate D an4 ' • the mt4 points of. e14•• AC f 
aal »c reapeotiTelJ . 

ITo Proye that l>JI ie JI to AB. 

Proof: 
Argvm..t · Beaeoaa 

Bint1: 

and proYe.) 

(1) Draw Dl tbn » the a14 point of AC JI to AB 
outting IC ..lt w'bat poiat will tbie // out BC 
aooorting to preY1ous propoaitionT Wttb 
what point alreaq namec'! will it oo inoiaet 

(2) Bow wi 11 parallel 11• with reapeot to DJ'T 

(3) Draw DX JI to IC. How 4oee it 41'Y14e AIT 

f,) How are AX ana BX relate4 to UT 

(6) lbat t al of figure ts DlBX! 
(I) Wbat relation hae l>J' to D! 
(7) What relation has DJ' to Ut 

lrite argament an4 reaeone. 

(!hen draw 1our own fipre. letter it ditferenti, 
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Bnroiae 1, .!••t XUIII. 
!he line lo1n1ng the m14•p01Bta of the non-

parallel eidea of a trapezoid ts parallel to the baa•• an4 

equal to halt the sum ot the 'ba•••• 
Gtvn 

to Prove 
J)Proof:' 

As-pement Reaeo'DI 

Kinta: (1) Draw atagnal AO. B 11 1ta mta point. Ia 6. ADO 

~0111 R the a14 point of 4D With B. Compare RE with DC ia 

atreot1on and mapitua,. 
(I) Jot• s, the a14-po1nt of BC witb B. Oompt.re 41-

reotion of E wttb tbat of u. 
<•> Coapare -.p1tu4e of ES with that of Al. 
(6) Sino, ES ia // to Al how i• it to DCT 
( 6) !hen n+ BS are eaob // to ])0 • 

( 7} How man, lines oan be 4Dn thn a 1iven point // to 

a given lineT What kind of a line then cSoee RE ES form! 
(8) Sbow RS s 1/2(il+DC). 

(Draw atmtlar figure and letter it ~itf1rentl7 ana 
J)rOTe•) 

===•=:====== 
TBS! XllIII. 

~tnea drawn from the mid point of ,he baa, of an 
iaoaoolee triangle to tbe ·mtd points of tbe equal atdee, fora 
a rhombua. Wo111a the figure ever be a eq11are. If eo, whenT 
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DS! lllII1 (B) 
If a triaagle tneoribel 1• another triaag• bae it• 

e1c1ee »a,rallel reapeotivei, to the ei4ee of the latter, itl 
Yertioee are the mia points of tbe e14es of the latter. 

Definition for %!St llIIY. 
A pol7gon 1e a portion .of a »lane ,ounaet b7 

etratgbt 1111••• 
!he figure J.ICDB ii a polJgo-o. AB, JC, Cl>, DB, aa4 

B1 are e14ee. LABO an4 LBOD are angles ·of the »ol7goa; tbq 
mq also be real! LA an4 LB. .l, B, C, ]) aa 
Bare the Yertioea of the pol7goa. 

!he 41agoaal of a pol.J'gon tea liM 
dran froa an7 Yertes to a non-a4~aoent vertez of tbe pol.Jgo. 

A »olJ'gon haYing tbree e1c1ee ta a triangle. 
A pol.7,on having four aidee ie a qua4r1lateral.. 
A pol,-go• b&Ying f1Ye ei4ea t• a ~ntagoa · 

A pol.J'gon haTiDg au a14ea •• a huagoa. 
A pol7goa baY1ng all eic1ee •q•al ta equilateral. 
A polJgon 'baYing all angl•• tq11a1 ie eq1 ta11pl&r • 
.l polJgon ts oonves if eaob of ite angles te lee• 

tban a etraight angle. 
A pol7gon is ooncave if 1t has an angle greater tban 

a etrairht angle. 
Draw a convex polygon. Letter tt. 
Draw a oonoave polygon. Letter it. lhioh ta the 

angle greater than a etraiiht angle. 
A r.w,lar pol1gon is one that 1• both eq•ilateral

an4 equ ilanplar. 
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beroiee 1 , feel IJ.lli. 

the eum of the' interior angles ot a pol7gon ia 

equal to ho right angle1 takR as man7 time• lee1 ho ae 

the pol.Jgon hae aiaee. , o . 
. ' 

Q1Yen pol.Jgon AJCDEI' to represent 

!:i'a7 pol7gon witb I ei4ee. f 

To Prove tbat tbe eum ot its angl•• I\ 

1B equal to (U-2) ·2 rt • 

Proof: 

Argu-t Reasons 

1. 1. 

2 . 2 . 

3. 3. 

"· ,. 
6, .a. 

Hints: lroa eome point 0 within the polygon 4raw aanlla17 
lines to the Tertioee. (1) Row man7 trie.nglee are torm•4T 

(2) What -is the eum of the angle• of eaob triangle equal to 
expressed in right angl••· (3) ihat is the sum of the aagle1 

of all ,be triangle• equal to espreseea in right angleaT 
(4) fhe eum of the angles of th••• triangles less those about 0 
rill equal what! !he sum of all the auglea about O equale 
wbat espresee4 in rtrht angleet 

(Letter a figure attferenti, ana write proof.) 
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Eseroise 2, feet XllIV. 

GiTen , tbe po11gon BRSY.l to repreee!lt an7 pol.71011 

with a~, number of 11aee, or I ataea. 
lo proTe that the sum of J. 1l 

tbe ~at K, •, B, s, V1 X = (l•I) 2 rt • 
Proof: 

Argaatat leaaona 
1. fake some point O within the 

pol7gon and draw line, to the 
Yertioee. 

1. 

Hints: (1) How many A are torme4T (2) Sum of~ of eaoh 6. 

111 ri. • (3) Su.a of of all A eqreaaea in rt • • 

(4) sum of about point O : T. ( 5) Sum of & of all A lea1 

nm of & about; o • T. (Bxpresa all in terms of rt .• • 
(6) What oonoluaion 111a7 then be drawaT 

(Letter 7our figure ditferenti,, and write proof.) 

••••••••a:rs 

ss, ux1v. 
!he eum of tbe interior ot a polJ'gon te equal to 

two right a11glea taken as man7 time1 leea two ae the po)l'goa 

haa ai4ee. 

(Letter figure with letters beginning with B.) 
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Bzerci••• · 
Wbat woula be the aize of oue angle of a pol7goa

of • et·4eaT lr1te the auewer in algebraio form. 
write tbe truth of the above in a etatement. 
1tru1 tba sum of tbe anfl•• of an1 quac1rilateral

aud espreea the eum in terms of r gbl angle•• 
Suppoee the anglea of the qua4rtlateral are equ~l;

what will be the stse ot one angleT 
What te euoh a qua4r1lateral.T 
What 1e the aum ot the anglee of a pentagon; a 

hengon; a aeoagon (a pol7gon of ten e14e1); a do4eoagoa (a
pol7goa of welYe aidea)T 

kerc1aea. 

lbat 18 the e1zt of eao~ aglt ta: 
(1) a regular :pen tagoa; 
( 2) a replar hexa,on;
(3) a reg1lar ootag01l, a :pol7go11 of eight at.sea;
(4) a regular aeoagonT 

Bow •111 aides baa a :pol7gon, the sum of wboee . 
interior 81lgle1 ts fourteen right a11gle1; tweatr right aagl••:1oeo0 , 
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·Exercise 1, Teet llXV. 
The sum of the esterior angles of a »ol7go11 ma4e 

b7 pro4uoicg eaob of its a14ee in aucoeaein , 
11 equal to four right .anglea. 

GiTen the pol7goa ABODE haT1•11,. 

1itea pro4uoea in euooeaeion. 
!o p.:ro-ve that the aum ot 1te u-

ter1or n• a' ,b' , o' ,a•.•' • • rt . I§ • 

Proof: 
A.rpaeat Beaeoa• 

1. Oone14er1ng •b• patra of a43 •.1.is 1 . 
LJ.+LA' • 2ri~ . Wh7T 
LB + L J ' : 2 n . l'b7T 

Ltkniae each pair of a4,.LS 
: 2 rt~ • 
Sino• the pol7gon haa I aidee and 
I aaglea, the••• of tbe interior 
ana e.xteriorAS =I 2 rt /JS • 

sum of interior : (1-2) 2 rt • 
or • 211 rt •f.s -' r, . hS • 

Svbtraot1ng eum of tnterior fro• 
the aum of interior an~ ener1or 
we baYe , rt. u nm of e.sterior. 

Q.B.J>. 

(Letter figure othenriae and write proof. ) 
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beroiee 81 teal XUV. 
th• aum ot the ezterior anrl•• of a pol7goll ma4e 

,, produoing eaoh ot its aides in auooeaeion, ts equal to 

four right a111le•. 
GiTeD tbe pol7go• A.JODI 

w1tb L 1, L 2, L 3 • L 6, and L & 1.ta 

exterior angles. J~ 10 

To Prove that i. 1 +L 2 +L 3+ ' --.-------1-:...L 
L4+ L 6 eq11ale , rt. bS • 

Proofs 
Arguaeat lleaeo11a 

1. 

2. 

3 . ,. 
a. 

Jlintet (1) Ll+ L 6 : T (kpr••• ill rt. & ) l 2 +L 7 : T 
(2) !he sum of iDter1or 'an4 esterio~ angle• equal• 

whatT 
(Uee other 1etter1.q ana write proof.) 

:~========== 
BS! llXT. 

the nm of the e.nertor anal•• of a, pol7go• ot • 
Bid•• •a•,, pro4•o1Dg the 11ae1 ID 1uooeeato11, ta eq•al to 
fo•r right •il••· 

· (Metter figure with letter• be11ani11g with K.) 
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beroieee. 
Kow many eidea baa a pol1gon the sum ot Whose 

interior angleett double the sum of the eztertor angles. 

Oae utertor angle of a triugle ta 1100. On• 
ot the oppoeite &?Jglee of the triangle _ia 110°. 11•4 ,he 
•••ber of aegreee 1• eaoh angle of the trtagle. 

One exterior angle of a parallelogram te oae-

etghth ot tbe eum of four .uterior angl••• How man7 4•· 
greee t• eaoh Bllgle of the panllelogr•T 

In a right triangle one aoate aagle ie 4oable 

the other. llow man.7 aerr••• in eaoh of the- e.rterior angles? 

,o
!l'he Tertioal anglte ot an ieoeoelea triangle ie 

0 • !hie angle .,n4 one ot tbe baa• angle• are bieeoted b7 
linee meeting at P. Bow 1D8Q' degree• 1a angle n 
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A.ppl1oat1.01l8e 
It woula not alwqe be poaa1ble to loeat• a po1•t 

if oni, one oon61tiou be gtven; two or more oond1t1ons wovll 

be neceeau,. 'lo 1ll•etratti If•• were to •11 that a 
point ta oae inch from a given line it might be on a 11ae 
parallel to the g1ven _11ne an4 011 eithtr 11ae of it at a 41•· 
tance ot one 1noh from tt. !hue ia the ftpre • pout which 
1.s 0t1e inob from Al may be anphen on the line CD or aa,,rhere 

on EP, each of wbic,b 1.e ,arallel to AB an4 one iaob from it. 

01> ana u te called the 100111 of the poi11t . o_____,_i_·---: 
one 111011 troa .A.J. .l - -

]I lL 
Definition. fh• looua of a point 1• a 
11ae or lines whiob. ointaiD all the point• that eatiaf7 oer-
tain oonatt1 one an~ whioh line contain no other point•. A 
poiat paeeing through epaoe in one plane leaoribea a 11•• 

and it 11 helphl to thinlt of tbe looue of a poiat ae the 
path wbiob it wo~l~ follow while moYing 1n suob a wa7 aa al-

wa,e to fulfill the oon4itiona given . 
the looaa of a point one inch :trom a given point 

would be a otrole about tbe given point aa oe»ter an~ a rac11ue 
of one inch: that is the path which the point would follow in 
monng ao that tt alwa,- fulfilled tbe one oonattton giTen, ta 
the otrole aeeortbe4 above. 

!he plaral ot looue ta loot. (loal), 

• 
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Eseroiaee 

state without proof the tollowiag loot: 

file looua ot a point two inohca froa a 8'1••• 
poiat o. 

fh• looue of a point 1/2 inob fro• a giTID liae u. 
The looue of a ,oint one inoh from eaoh ot no 

parallel 11aee two inches apart. 
AD art1ole waa loet ten feet troa a a14ewalk. 

lbat ie tta locust 
!he looua of the center of tbe axle of an automo-

bile moTing along en Jnel grOIID4. 
!he looue of the center of a wheel that roll• 

aroun~ the outer aurfaoe of another wheel. 

• 12, 



• • 

In pla•• geo1Mtr7 & loo•• •1 be ooapoeea of o•• 
or more Joints or of O!lt or more lines or aa7 group of po1a,e 

a114 lines. 
In order to proTe a oerta1• line or comb1Bat1011 of 

11••• 1• the locnaa of a poi11t that fulfill otria1n g1Tn 0011• 

d1t1ona, it ie 11eoeaaa1"7 to proTe no thinp: 
(1) !bat 01 po111t in tbe euppGae4 looue aatisfiee 

the oon41t1oua. 
(2) !bat no point oute14e the lone will eati1f7 

the 001141.t1012a. 

•or e.z&IIJ)l•• we ehcul~ want to fia4 tbe looua of 
a point 1/2 inch from a g1Ten line, ae U, it ie not eufttoieat 

. 
to ehow tbat &n1' point on CD, a line 
parallel to AD, 1e 1/8 tnob from tbe I• 
11ne Al but it muet alao be llbown I • 
that no po1n! or 101ge ou,e14e of CD aattt, the oona1,1on. 
Kow~ver 111 this problem there 1e another line D iarallel to 
AB ana 1/2 1110b from it tbat satisfies the condition. 

- 128 -



Jkeroia••· 

State without proof ,he following looi: 

!he looua ot all poiate on tbie page equ141•1aat 

:trom th• top and lower edge of the page . 

'!he loeaB of a poi11t 1/1 1noh from the baee of an 

t•oeoel•• ,nagle. 

fhe looas ot all poi•ta on the aartaoe of the 
earth 11tllra7 betwen the .north an4 aouth 101••· 

fhe looua of all po1~ta 1/2 iaoh from a giYen 

point o. 

Bote. !he loons of a point ts th, path which the point-
aigbt take in aaauatnr all tbe positions possible ana fulfill ... 
tbe g1Yen oo~41tiona; or tbie looas may be o~naidere4 tbe . 
plaoe ot !!! EOinta sattet,ing the given conattions. Ke•oe 
1totb e.q,reeetona the •1ooa • ot a point;'' ana •1ooa e ot point•" 

are ••el. 
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ee 1, feat . Vl. 
Det1n1 on. t t 1 tea 81••~ li•e ant 

ta 1ou to i , 1 10, 1 bieeotor ot tlJItT"Tlrl'T\I 

11ne. 
the loo o poi ui 1. to.at froa lbe e.nr•'1· 

tie ven line i th tcular bt1eotJor of tb&t 
11ne. 

Given th 11n tte perpea- ,~ , \ 

ato•lar bteeotor. 
to ove that ER 1 the loo•• ot 

a J)01nt eqatlt t trom point· anl B. 
Proof, 

lleaeom 
1. Let S Npree t · p0111t OD 1. Sam• 1111•. 

an41' a, pot.at not on 
Then. 1.n rt. £ A.SJt\c.BSR • 

: BR b1eeote4 ,,. m. 
3. 1'Wo n, A are equal it 

t'be .J.. ett1 e o on equal
' 'be ..L e14ee ot tbe other. 

4. theft. • SB. ow einoe ,. Correepoe41nf part• of 
Npreaentea au7 po n, 1D , co~groe t tr angl••· 
we have ebowa that &117 po1n1' 
ta ta •q•t 1 t t from . a4 
B. It muet at111 b• that 
aQ' point outait-i t . . oe not 
1nt1efJ thta oindttton. 

I. 1o1n x tbe iatereeol1o A.I 6. Proven bove. 
. "1 to I; thn li • .ll. 
6 . BY< B% + X1' &. Aa7 etde of trt•1l• ta 

leao tban tu eum of the 
other two et4ea. ,. n <:: a ,. Sebetttvl1ng AX IOI' u. e. !hen m te ,he re _utre4 tooae. a. - oontain• 8111' pota, ioh 
ta eqc14tetant troa A 
aa4 no point whtob 1• aot . 
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EJcercise l, teat XIXTI , 
. continae4. 

Statement (7) means that no point oata14e ot D 
ast1et1ee the given conait1on and hence it Cati be oonoluded 
that KR 1e tbe locus of a point e nidtatsnt fro• the eztremi-
ttee of the line Al (BJ Definition). Q.B.D. 

( 1th a similar t1pre of 1our on . write the 
proof . ) 
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kero1ee 2, feet nxn. 
Givn YO perpendtoular bisector of 

line AJ. 

fo »rove tbaf; to ts tbe looae of 
pointe equ141etant from points• ana ~. 

lines PA , 

Proof 
Argu••t lleaeoua 

1. Let P be an1 poi11t 111 YO mu1 
C anr.:;1nt not in YO. Draw 

1. TO laiaeote A.I. 

au.rt PB, OA a. Ci • 
.A.O: OB 

2. PO • PO 2 . Identtoal. 
3. Rt. A AFO azid BPO are con-

gruent, whJ? 3. ,. 
5 . Let CA out TO at D and draw DB. 
6. 

\ 

Hints: (4} 1'hen how do PA & PB oompe.re? 
(6) How ao DA and DB oompareT 
(6) Row doee CB comps.re witb (OD+ DB)T 
{'I) Henoe how does C oompare witb (OD+ DA)t
(8) Or how does CB compare with CAT 
(9) fhen 1• YO the require! loouaT 11:ay! 

{Draw a similar figure and· nit• proof.) 
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BS! llXYI. 

fbe looue of a point equidistant trom the eztreai-

tiee of given line te the perpen41oalar biaeotor of tbat 

l_ine • . 

(Draw figure, us~ letters following X ana prove.) 

If eaoh of two poiats is equidietant ~rom the es-
trem1t1es of a line, ant\ these points be joinect b7 a 1tra1ght 

line, what woul~ th1e resulting line be with reapeot to the 

given lineT 

'lrlte in a etatemeat. 

Corollary aeke~ for on preYioas abeet . 

1'lro points eaob .equidistant from tbe extr•itiea 
· of a. given line determine a perpen4ioula:r bfsector of that 

1111•~ 
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