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THUHMAHRUAI

He Geometry bu hi Middle School naupangte zr atina
syllabus thar zuia mam a ni a Hall and Stevens mam School
Geometry leh Euclid a Geometry bua mi & m ber & Problem
erawh chu a zirna bu hran Geometrical Drawing bu a awm tawh
avingin kan tolh ve lo va Hmanhmawh deuh taka siama m a
Science & mh avingin Zo taswnga lehhn that i a harsa lehzual
nghil a Chhut leh huna tha zidwks kan siam theih nin hmang
tuten remching tha zdwk min rawn hrilh 2481 theih chuan a ldwm
awm hle ang

Naupangten an Geometry zir hmanga anmahma thil chhit
chhuah an zir nin Exercise tlém kan telh a Hetiang hi tihtir
a tllzia éntirna ang lek chauh & nmi1 a Zirtirtuten a dang pawh
tihtir thin sela a tha viau ang

He lehkhabu hi dub thusim m nh kher mah suh sela a zir
tirtu leh naupangten sAwtpm nin an lo hman theth chuan a
lAwmawm hle ang

LuNaLER CBZ&LCN
June 16 1961
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PI1CE s o o - . one 000
DEFINITIONS L
Point chu awm hmun chauh nei lenze nei lo & ni
Rin chu dung lam chauh ner ving lam ne: lo a ni
Rin ngil chu pont leh point inkira mar taka rin hi a ni
Surface chu dung leh véng ner chhah lam nei lo & ni
Plane surface chu a chungah pomnt engpawh pahmhb chhin
chhiah 1la chu chu rn zawmin a kar chu rual takin awh zish
sela cbu chu & m

6 Angle chu rin ngil pahmh inswmhfinna kil hi
a m a Rin ngil pahmhte chu arms (bin) an vuah d<

a an msuihfirna kil tuk chu vertex an vuah

R B WD e

A
¢ 8
Rin ngil pabhat sir tuaka angle /
awnte chu adjacent angles an vuah
2
Tin rin ngil pahmh mkawkalh sela angle mn %‘-‘
zdwnte chu vertically apposite angles an t1

7 Rin ngil pakhat chungab rin ngil dang dangin c
angle thiang intia mal mam eela cLdng angle te

chu right angle ve ve a m & tin rin ngfl dng

ohu rfn ngil pakhat tin chuan perpendicularam g o

Angle zauzia tehna chu degree (° ) a m a Riglt engle pakhat
hi degree 80 a zau a m Degree kbat §, chu mmute ( ) an vuab
a mmuate khat y5; ohu sacond ( ) an vuah



2 DEFINITIONS

§ Straight angfe chu rin ngil pahnih
in angle pekbhat right angle pahnib tia .
chiah & slam h: & w B W) A

9 Reflex angle chu right angle pa
hwgh aia zau ziwk mnghtangle pah ais (W
2im sAwk m b1 s ni

10  Angle pahoth finkhAwm hi right angle pshnih t1a & nih chuan
supplementary angles an vush a a ungle eng ve ve pawh chu
o pakhat t4n supplement & m

11 Angle pehnth finkhAwm hi nght angle pakhat tia a nih chuan

Complementary angles an vuah a a angle eng ve ve pawh chu
o pakhat t4n complement a m

8
12 Obtuse angle chu nght angle wa \
angle zau zAwk i a m
%_——-—-—’1

13 Acute angle chu ng!t angle a1a angle zim
dwk i a m

14  Plane figure rin pakbatin emaw a
als tamin emaw a kual kliung chhing
plane gurface hi a m A kual khungtn
i avwind Khdwm chu & perimetera ni »,
; :ﬂ kbung chhfing zauma chu » area



DEFINITIONS 3

16 Circle chu rin pakhat circumference P
an tilin a kual khung plane figure h1 a m
a» ohu mu figure la1 tak point atanga cir
cumference thlenga rin zawng zawng chu a
inchen vek tir a m Chu figure la1 tak
pomt chu circle centre an vush

16 Radius chu arcle centre atanga circumference thlenga ngil
teka rin b a m

17 Ciameter chu crcumference ﬁmy 8,
ference leh lam thlenga ngil taks rin kv,’l

18 Semi Circle chu circle diameter leh or *

cumference diameter m a tan bun rinm a kual ™
khung figure b1 a ni }

19 Circumference bung tewh phawt chu are ay vuah

20 Rectilineal figure chu rin ngil hiinn a kual khung figure n
a m

tre rin tlanga circum

-

/
21 Triangle chu rin ngil pathumin & kual khung
plane figure 1 a m f }

22 Quadrilateral chu rin ngil palon a
kual kbung p'ane figure hi ¢ ni a Tin
s angle mepate vertex zawmtu rin ngil
chu diagonal an vuah




D R¥INITIONS

23  Polygon chu rin ngil pak ais tammn a kual
kbung plané figure hi a nf

TRIANGLES

24 Equilateral trisngle chu triangle a sir rin
pathumte inchen vek hy a m

25 Isosceles triangle chut tmafgle asir rin hnihte
chu inchen lm a m

26 Scalene triangle chu trangle a
gir rin pathumte inchen lo vek hi a ni

27 Right-angled triangle chu tnangle, right
angle pakhas nei hi a m  Tin chu m right it
angle ep talm rin chbu hypotenuse an vuah 4

28 Obtuse-angled triangle chu tmangle
obtube angle pekhat nei ln a m - S~

20  Acuté angled triangla chu tnangle a
sngle pethumte acute angle ni vek i a ni. D



D EFINTTIONS b
0 Trnangle & a vertex engpawh & ep taka rin la1 tak néna
pwmtu rin ngil chu medan an vush

QUADRILATERALS

1 Square chu rin ngil palia figure siam a rn T
wng zawng inchen vek a kil pawh night angle

y vek In a m L

Oblong chu rin ngil palia figure siam a kil zawng zawng
ght angle m vek a rin zawng zawng erawh chu inchen vek lo
am
Rhombus chu rin ngil paha figure

ljam a rin zawng zawung inchen vek a kil
rawh chu pakhat mah right angle m lo
i1 an B ad

Rhomboid chu rin ngil paha figure siam ann mepte imchen
\

rip zawng zawng erawh chu inchen vek lo a kil pawh pakbut
ah right angle m lo hi a nf

5 Rin ngil awm tlar a rin hmawrte a khawa
am lam pawh eng chen pawha tihseia insuth
mn tawp lote chu an n parallel a m

Ve b1 a m L—.—__/

7 Rectangle chu parallelogram hi a kil khat ]
t angle n1 sela chu chu a m J

oo hrtbe Tl Sagrroem,




] DEFTNITIONS

38 Trapezium chu rin ngjl paba figure siam
& ria pabmhte chaub i parallel m a m

39 Tmangle a rin pakhat tihset a ohu mu rin tihse: leh tmanglea{
rip pakbat néna a pAwn lama angle an mam chu exterior anglo\
an vuah Tin tnangle chhing lama angl pahnih exterior a.ngle|
dep lotute chu interior opposite angles an vuah He m1 a lems
ACD bi exterior angle a m ABC angle leh BAC angle te n m
terior opposite angle an m

B Q D

40 Rin ngl pakbat hF nma rn ngil dang pahmh AB leh CD
tan tlangin angle panat siam sela chung angle to chu hetiang
han & bming an vuah A lema angle 1 na te 2na te 7na te
8 n» te hi exterfor angles an vush a chu chu piwn lam angle-
te tthna a m Tin angle 3nate 4nate Snate 6na te
interlor angles an vuaha chu chu chhing lam angle te tihna a m

Tin, angle 4 na leh angle 6-na h alternate angles an vuab
a) angle 8 1a leh angle 5-na pawh by an vuah bawka



POSTULATRS AND AXIOMS 7

Tin EF nn lehlama angle 2 na leh angle 6.n& ki sawa dAwni
ils angle 2 na chu exterior angle a m a aigle 6 na ohu angle
2 na ntenor opposite angle a n1 Chutiang chiah chuan angle 7 na
l¢h angle 3 na te angle 8 na leh angle 4 na te angle 1ns leh

sugle 5 na te hi an hming vuah a m '
£
Ao 1/
/378
V4

17
%y
&

A
POSTULATES %
=z

Geometryle bian a lem siam nan lnst
khat kan mamewh & Chng chu he leBkha
1gina leh compass & 1 ber & A thlongd®
la tu tien cb@ng mgtrument te chu hmaxi
hmang chuan tih ¥gd sapite Pﬂ. dikt t

nt (hmanrua) then
stdn hi chunn rin
n sawi Postulates te
1ana tin chung
tih therh tra ng 1h e m

1 Pomt engpawh point~dsng-aén’rin ngila zawm theth a m

2 Rin ngil tithtAwp tawh pawh eng chen pawha til aer theitha m

8 Powt engprwh hmangin ridius eng chen pawh hmangin arcle
siam theth a m

AXIOMS

Ceometry l thu dik thenkhat miwl t& t& an dik tih a
chian sa ém avirga finfish kher pawh ngaia hrat lohte rinchhana
sium a nt a Ching thu dik chiang sa rengte chu Axioms an
vaah & m

Entirna — Thiite an tluk & thulimun chuan anmabni pawh an
intluk a m



] AXIOMS AXD PROTOSIFION

Héng & thlangs sawl Axwm te Hi  Geometry & bhman ldr berte

chu ap @

Balh = Istlukahte intluk vék kan belh obuan a belbkb4wm ohu
o Higluk a m

Palh — Intipkahte intluk kan lik ohusn e la bang chu a intluk
AW

Puntlr — Thil mtlukte mtluk véka kan puntir chuan a chhuak
chu a wmtluk a ni

Entirna — Thil iatluk leh haith ve ve chu a mtluk a m

Sem — Thil intlukte intluk véka kan sem chuan a chhuak chu
amtluk & m

Entirna — Thil mtluk chinve ve ve chu a mntluk a m

Kan sawi tdk axiom te 1 axiom awmdin kawhhmuhna ang
lek chauh a 1 & (cometry a uxiom hman zawng zawngte chu
kan sswy kim vek kher nghil lo va A {llna apiangah saw
chawp z! a m zdwk ang

PROPOSITION

Tana kap zir tur i Plane Geometry a ni a Plane Gcometry
ah ohuan plane surface chunga rin leh figure simte chungching
thu ngaibtush & n a

Kan thu zir t6r hi thu hlAwm hrang hranga thendarh a ni
8 Chutiang then hrang hrangte chu Propositions an vuah a

Propoaitions cha oby hmh a awm a  Theorem leh Problem
Theorem ohuan Geometry o thu sawite a dikzia finfiah a tum a
Problem erawh ohuan Geometry a thil mam tur rin te emaw
figure te emaw siam & tum a m

Propomtion tin chiu bung brang hrang paliah a then darh leh
chhiwn theih o Hstiang lan —
(i) Genersl Enunciation — Proposition in » thil tum han sawi
fiah lAwkna satlish ms: & n.



PROFOSITION AND SYMEBOLS ARBREV{ATTONS 9

u) Particular Enunciation — Proposition in & thil $um diagram
{s lem) néna fiah lehsuala hminghmerh nei meuhva saw1 nawn

eifna hi a8 m

iif) Construetion — Proposition a kan thiltih tum, Problem a
jh chuan kan thil sliam tir Theorcm a mb chuan kan thil fin
b tir chu kan tih theih nina til rin emaw cirtle te emaw
gihm din kawhhmuhna h1 & m

(1v) Proof — Problem w a tum ang tuk chu kan siam putling
tu tih entirna leh Theorem a finfish tfira ruat chu a dik ngei a
m tih entirna hn a m

SYMBOLS AND ABBREVIATIONS

(Chhnchluar nate leh kathtawnate)
Héng chhinchhiahnate leh kait tawite h1 an hmang fo thin —

chutichuan tith nan «miw  chuvangin  tith ndn emaw an
hmang tlin
= ntluk tithna a m
L angle tihna a m
A tmang'e tihna a m
pt pomnt tshna
st hme strught line tihna
rt ¢ nght angle tihna
parl emnw () parallel tihna
#  square tibna
perpendicular  tihna
purta  parallelogram tihna
réeatl  rectihneal tihna
8] arcle tihna
Oce. tircumference tihna
oot tihpa
mches tihna

Inches 5 & ser inches 2 a zau tia ziak ajin 6 x2 tun an zak
thin 5 2 M feet nga leh inches hnih tahna a ni



18 GBOMETRY
Tuwonsx 1 f[wvorty ¥ 18]

Rin rgst pokhat chungah rin ngll dang dwngwn angle thidng sam
ocln chdng asighe thvang finkbdwom shis right angle pahmh La a n

b (v

B o A

CO rin ngilin AB rin ngl tawkin angle thiang AOC leh COB
siam rawh se

Tickuan AOC angle leh COB angle finkhAwm chu right angle
pahnih tia a ni tib finfiah tGr a m

OD rln ngil i BA rin ngil chungs nght angle t{hang neis ding
ni rawh se

Fiflahna Tichuan AOC leh COB angle pahmh finkhdwm chu
AOOC leh COD len DOB angle pathum fmkhawm tia a ni  AQD
leh DOB angle pahnth finkhAwm pawhin AOC leh COD leh DOB
angle psthure finkkdwm a tiat bawk s Chutihuan AOC leh COB
WG pabnih chu AOD leh DOB anglc pabnih tiaa ni AOD leh
OB angle pehnih te hi chu right angle ve ve an ni a a
(Uhuedngin AOC leh COB angle pahmh finkhdwm ¢hu nght angle

polivih tia o m
QE D



THEOREM 11

THEOREM 2 [RucLiD T 14]

Rin ngtl pakhata rownt pakhatah a &ir taunah rin ngil dang
pahnthin angle thiang rght angle p Fnih ha ssam sela chdng rin
ngfl pahmihte chu rin ngil pakhat a lo ne

X B o A

CO rn ngila O point ah a «ir tawnah OA leh OB rin ngilin
angle thiang finkhdwm right angle pahmh tiam AOC leh COB
angle silam rawh se

Tichuan OB leh OA chu rin ngil pakhat a lo n1 tih finfiah
tir a m

AO rin lm O piah lnmah X pomt thlengin tises 1la tichuan
OX leh OB chu rn ngil pakhat a m tih entir a m ang

Finfiahna AOX chu rin ngil pakhata siam réng a m a Chut1

n.an COX angle chu COA angle supplement a m1  (Theor 1)

Amah rawhchu COB angle chu COA angle supplement m tfra ruat
n a Chuvangin COX angle leh COB angle chu a mtia a m

Chutichuan OX leh OB chu rin khat & m  Nimahsela OX leh

JA hu nn ngil pakbata siam & m s1 a Chuvingin OB leh OA
wn rin ngil pakhat a n1 bawvk a m

QED



12 GEOMETRY

repoREM 3 [mvoum I 15]

Rin agil pakinih o inkawkalh chuan verticully opposits angls
te chu a intla o ni

LN /
>,
A \
12}
AB leh CD rin ngilte O point ah mkawkalh rawh se

Tichuan (1) AOC angle chu DOB angle tia a m tih leh
(u) COB angle chu AQOD angle tia a m tih fmfiah
t4r & ni

Finfishna AOin CD rin ngil asut avingin AOC leh AOD angle
thiangte cbu mght angle pahmh tia a m Tichuan AOC angle chu
AOD angle supplement a o

Tio DOmn ABrin ngil & sut avAngin DOB leh AOD angle
thiangte chu right angle pahmh tia a m

Tichnan DOB angle chu AOD angle supplement a m AOQOC
leh DOB angle te chu AOD angle supplement ve ve an m a
Chuvingin AOC angle leh DOB angle chu a mtia a m

Chutiang bawlkin COB angle chu AOD angle tia bawk a m
QE P



EXERCISES AND THEOREM 13
EXFRCISES

1 Rin ngil pahmb 1nkawkalhin angle pali a siamate chu belh
awmun right angle pah tia a m tih finfiah rawh

2 ABC triangle ah ABC leh ACB angle chu a intia BC rin
leh lam leh lama tihsenn pawn lam angle pauhmhte chu a
a m tih finfiah rawh

3 Rin ngil pahnih AB leh CD O pomt ah inkawkalh sela
»OD angle chu OX rnin hmun hnthah then rualsela AOC angle
pswn OY rinm hmun hmh bawkah thep rual sela OXleh OY

= chu rm ngil pakhat a m

THEORFW 4 [BucLip I 4]

Triangie pahnihah ¢ pakhata rin hnshte o dangal rin hnih
én inchen ve ve sela cAdng rin inkdr angletse chu ¢n bawk
I= ohu trsangle-te chu dnyRimdh a swiluk a ns,

[ Q

@ €

ABC leh DEF hi triangle pahmhte chu m sela AB chu DE
u ni sela AC chu DF chen m sela tin rn mkir angle BAC
EDT chu ntia n1 bawk rawh se

lichuan ABC triangle leh DEF triangle te chu engkimah a
« a m tih finfiah tr a m

aniia A pomt D pomnt chunga awm tir leh AB rin DE rin
1ga awm zin tGrin ABC tnangle chu DEF tnangle chungah
ila AB chu DE chen a nih avingin B pomnt chu E pomnt



14 GEOMETRY

chungah & awm ngew ang Tin, AB chu DF chunga a awm
aving leh BAC angle chu EDF angle tia a mh bawk avingin AC
chu DF chungsh a awm ngen tr & ni

Tin AC chu DF ohen a nih avingin C point chu ¥ pomnt
chungah & awm tfr & ni

Tin B chu E chunga & awma C chu F chunga & awm
avingin BC rin pawh EF rin chungah & awm ngei tor a m

Tichuan ABC triangle chuan DEF tnangle a thuah thlarh
avAngin chu triangle pahmh te chu engkimah antluk vek a ni

QED
TREOREM 5 [EucLip I 5]

Inosceles trianglo a a bul fhut rin hmdwr tawna a gle te chu a
ta a m

5 D C

ABC hi Isosceles triangle chu m sela AB rin chu AC rin
chen m rawh se

Tichuan ABC angle chu ACB angle tia a m tah finfiah tiram

AD h BAC angle hmun hmiha then rualtu rin m sela a bul
thyt rin BC ¢hu D point-ah tawk rawh se
Pioflabna  BAD leh CAD triangle ahte bian BA chu CA chen a
ni & AD rin hi triangle pabmhto hian an intiwma tin rin n
kar sngle BAD chu tin inkdr angle CAD tin & m & Chuvingin
triangle pahmhte chu englimah a ntluk vek & ni (Theor 4)
Chutichuan ABD angle chu ACD angle nén a intis a m chu chu
ABC engle chu ACB angle nén a intia tabna ung & m

QED



THEOREM 16
THEOREM 6 [EucLD I @]

!’r&angkam!bpabnm wntia sela ohing angle vhha epa
rinte ohu a wmohen a¢ m no!o

A
2]

AB(C' hi tnangle chu m sela ABC angle chu ACB angle tia ni
rawh se

Tichuan AC rin leh AB rin chu a inchen a m tih finfiah
tir a m

AC leh AB hi inchen lo a nih chuan AB hi a ser zAwk ni
ang sela AC chenin BA rin atangin BD tan la D leh C rtn
zawimn rawh

Finflahna DBC leh ACB tnangle-ah hian DB leh AC rin a
inchen a BC rin an infdwm a 1in inkir angle DBC leh ACB a
intip bawk a Chuvingin DBC triangle leh ACB triangle chu o
mtia 2 ni (Theor 4) A phehn a pum a tia & lo ;1 ang Mahse
cho zawng a m ther lo  (Axiom)

. Chuvingin AB leh AC chu & inchen lo a ni lo va AB Ieh
AC chu » inchen a m

QED



16 CROMBTRY
tREoREM 7 [®mgom ¥ 8

Frivogls pobush, & pokbotu rin thymts, a davga rin thum nin
inchen theuk seln Lhing trangle-te chy enghimal o intiub o na

a//\c E/ F

ABC lsh DEF bi tnangle te chu m sela AB chu DE chen
n sels AC chu DF ohen nl sela, BC chu EF chen m bawk
rawl se

T{ haan tnangle pahnihte chu engkimah a mtluk a m1 tih
figfiah, t0r »

Finflahna B h E chunga awm tdrm BC chu FF chunga awm
bawk tir leh A chu EF sira D awm lohna lama awm turin ABC
tnangle Jeh DEF tmangle chu chuktush ila BC chu EF chen a
nib avingin C pawh chu F chungah & awm tir 8 m GEF n
ABC tnangle awmna thar chu n1 rawh se D leh G rin zawm
rawb

i ED ohu '?G chen » nith avingin EDG angle chu EGD ! angle
Yia a nl, (Theor 5) FD chitt FG chen n mh ¥vingin FDG angle
chy PGD sngle tis o of bewk Chutih aving chuan EDF sugle
pom leh EGF angle pum chu & mtia 8 m  Chu chu EDF angle
teh BAC angle chu & intia tshns & m1 a Tin BAC kh EDF
Wipngle-ah BA oho ED chep a ni & AC chu DF chena mia rin
iikdy sngle BAC chu rin' itk snpgle EDF ¢ia s i bawk Chu
wingin triangle to chu engknmah a intluk a m1  {Theor 4)

QED



BXERCISES AND THEOREM 17
EXERCISES

I Tsosceles triangle-a a bul thut rin hmAwr tawn t nga an ep
rin la tak pont ve ve thlenga rinte chu a imnchen & ni tih fin
fiah rawh
2 ABC Isosceles triangle a a sir nn AC leh AB ohy a inchen a
tin . ABC angle leh ACB angle chu BO leh CO rinten bmun hmihah
an then rual ve ve a
(i) BO rin leh CO rin a nchen a
(1) AO mpn BA( angle chu hmun hnibah a then rual a m tih
finfish rawh
ABCD quadnlateral a a rin mep AB lch CD a mchen a AD
leh CB a inchen bawk a  ADC angle leh ABC angle chu a ntia
a mt th finfiah rawh

TueorrM 8 [rFuoup I 18]

Trwangle a rin pakhat t hser ni sela a exterior angle chu a 1nleror
oppostte angle eng 28wk ai pawhwn a zau 28wk a m

ABC I triangle chu ni sela BC chu D thlenga tihser mi rawhse
Tichuan exterior angle ACD chu a mterior opposite angle ABC
emay BAC emaw sun & zau ziwk a m tih finfiah tir & m

E chu AC rin la1 tak pomnt ni sels B leh E zawm la BF leh
ER inchen tdrin F thlengin tisei rawh F leh C rin zawm rawh
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Finflahna AEB leb CEF trianglé ah AE leh CE » inchen a
BB leh EF a inchen 5, AEB leh CEF vertically opposite angle te
% [ a uvkngin, hegg tmangle-te hi englumah a 1ntluk
am (Theor 4) chuan BAE angle chu ECF angle tis a m
Nimabseln angle chy ECF angle ann & zau ziwk a Chu
chu ACD angle cia BAC anglé siin s 2aw zdwk uh ang & m

Chillang bawkin AC riti chu G thlengin twses 1l A chu BC
rin lai tak nén rin zawmah nga 1la BCG angle chu ABC angle
aun & zau ziwk tia a fintish theth ang Nimabsela BOG angl
ghu & vertionlly opposte angle ACD tia a m

Chuvingmm ACD angle chu ABC angle ain a zau ziwk a m

QED
Tagorzm § fsvcoup I 18]

Trwmgle o rin pakhat a rin dang pakhat ava a ses 28wk chuan
rin sev vdwk epa angle ohu a tdws 28wk epa angle awn a zau 24wk a ny

A

D
— ‘/\\
B c

ABC hi triangle ohu ni sela AC rin ¢hu AB aun sei eAwk rawh
#s Tichuan ABC angle chu ACB angle aiin a zau ziwk a m tih
finfish tr & m
AQC rin atangin AB chemin AD tan la B lek D rin zawm rawh
Finfiahna AB leh AD a inchen avingin ABD angle chu ADB
angle tin a m  Theor 5) Nnuuahsela bDC triangle a extenor angle
ADB ghiu & ipterior opposite angle DB ann a zau zAwk chu chu
ACB aogle aun a zau gfwk tih ang & ni ChuvAngin ABD angle
chu ACB angle aiin a zau z4wk a ni ABC angle phel chu ACB
ahple af chuan a xan Tehzuil & ni

Q ED



THEOREM 19

rarorRM M) [gucnip T 19}

Triangle a angle pakhat o ongle dang pakhat ata,a zau zdwk
chuan angls zau tawk eps rin chu angle 2bm z4wk e rin awn a

a #er 20wk a my
A
Z/\\
8 —>g

ABC hi tnangle chu m sela ABC angle chu AUB angle aiin
zau zawk rawh se Tichuan AC rin chu AB rin aiin a se1 ziwk
a m tah finfiah tir a m

Finfiahna AC chu AB ann a se1 ziwk loh chuan AB nén am
chen emaw AB aun a tiwi zAwk emaw a m ngei ang AC ochu
AB chen a mh chuan ABC angle chu ACB angle tia & m ang
(Theor 5) Nimahsela chutiang zawng m tra ruat a mi ;1 lo AC
chu AB aunn tawr ziwk ang sela ABC angle chu ACB angle aun
a zim zawk ang (Theor 9) Nimahsela chutiang pawh chu ni tura
ruat a m bik 81 lo Chutichuan AC chu AB chen a ni lo va
taw: lah a tawi ziwk hek lo Chuvingin AC chu AB aunn a sel
ziwk a m

QED
TREOREM 11 [mUCLID I 20]

Trangle rin hnih engpawh zawm chu a rén thumna aun a ses
2wk a nv

D

8 [

ABC h tnangle chu ni sela & rin pahmhb engpawh zawm chu a
rin thumna ain a ser zAwk a m tih finfiah tir a ni
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BC bz a rin s;m ber m sele  BA leb AC suwm chu BC ain
a g0 5Awk » ni tth kan eantlr chvan m tiwk ang AD leh AC
fuolvens. tArin BA chw D thlengin tisei rawh D leh C rin zawm rawh

Finflahna ADC triangle ah chuan AD leh AC a inchen avingin
ACD angle chbu ADC sngle tiat & m.  (Theor 5) Amaherawhchu
BCD nogle chu ACD angle alin a 2auziwka Chuvingin BCD angle
chu ADC angle ar pawhin & zau zZAwkam Chu chu BDC angle
alin & zan zAwk tihna & m mai Tichuann BDC triangle-ah han
BD chu BC anu & se1 ziwk (Theor 10) Nimahsela BD chu BA
l¢h AC insswm chen & ni a Chuvdngin BA leh AC zawm chu
BC aiin a set 18wk a

QED
THEOREM 12

Point reat sa pakhaf afanga rin ng8 ruat sa tawka rin ngfl rin
saunj sotengeh perpendicular dhu a thun der a né

OO0 Ieh OP hi point ruat sa O atanga rin ngfl ruat sa AB
tawka rin vo ve m sela OC chu perpendicular m sela OP etawh
chy rin dwn engpawb ni fewh se Tichuan OC hi OP ain a tdwi
sdwk o m tih finfiah tOr & nf
Finfiahna OCP triangle.ah OCP angle chu right angle s ni a,
cbuvingin OPC angle chu mght angle aa zim zAwk a m a
{Theor 8) Chu chu OPC angle chu OOP angle ann a zim zdwk
tihna a ni @ Chuvingin OC chn OP aiin a tdwr ziwk & m (Theor 10)

QED
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EXERCISFS

Triangle-a a angle engpawh pahmih belhkhiwm uhu right angle
ih aiin & zim zdwk tih finfiah rawh

Triangle a a rin hmh engpawh inseihleihna chu & #n thumna
a tawi zAwk tib fipfish rawh

Right angled tnangle ah chuan a hypotenuse hi a &ir rin sa
o ni tih finfiuh rawh

Iriangle a a sir rin pakhat hmAwr tawn atangin tnangle

hblnga pomnt pakhat thlengin rin ngil palinih rin ila héng rin

nth zawm i a sir rin dang pabmth zawm ann a tawma ziwk a

tih finfiuh rawh

THEOREM 13 [BuoLip I 27 & 28]

Rin ngél pakhatin rin ngil dang pahnih tan tangin

(+) alternate angles nisa renga siamwm emaw

(4s) sfr thumna extervor angle chu a sntertor opposite angle ha a
nthin émaw

($13) ofr thuhmuna snterior angle t6 chu riwght angle pahnih that a

nihin emaw chuan
chéing rin ngil pahmk e chu a wn-parallel a ny

A___r/s Bﬁ
/ K
c {H -l

() EGHF rin ngilin AB leh CD rin ngiite G leb H ah tamn

h&H leh GHD alternate angle te chu intia rengin mam rawh ee
¢ Tiokuan AB leh CD hi a n parallel & ni tih finfish tdra m

nfiahna AB leh CD hi fn parallel lo a nih chuan tise: ila B
D lamah cmaw A leh C lamah emaw a mntdwk ang A theh
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chuan AR leh OD chu B leh D jamah tihseun -mtawk rawh se
chuan, KGH chu triangle s lo m1 ang 8 a rin pakhat KG chu .
tihsei & ni B
Chuvipgin exterior augle AGH chu a mtenor oppoaite angl
GHK aiin & vau vAwk a ni Nimahsela kan ruat tawh din kha
& g gAwk si lo Chuvingin AB leh CD chu B leh D lama
tihsoi{n a mtiwk thel lo ani Chutisng bawkin A leh T lama
pawh vheenn s intiwk thes lo tith a entir theth a m
Chuvingin AB Jebh CD ohu & in parallel a m
€

A 6 __ B

§ /R o
¢

(i) Exteror angle FGB chu a interior opposite angle GHD tis
™ rawh se Tichuau AB léh OD (hu an in parallel a ni tih fu
fiah tr a m

Finflahna EGB anglechu"GHD angle tiaam a tin EGB ang
ohu vertically oppoate angle AGH tiat a mh bawk si aving
AGH angle chu GHD angle tia ani Héngte hu altcrnate angle a
ni, Chuvingin AB lgh CD chu a i parallel a ni

(i) Interior angle pshmh BGH leh GHD belbkhAwm chu ng!
angle pebnih tla n; rawh se

Tichuan AB leh CD chu & 1n parallel & m tih finfiah tira n

Finflahna BGH leh GHD angle belhkbiwm chu nght angle pahn:
tie & m & BGH leh AGH angle thiang belhkhiwm pawh ngl
angle pabnih tia. a.m bawka Chuvingin BGH leh AGH ang
belbkhiwm chu BGH leb GHD angle belhkbiwm tia a ni Hér
inthisab an BGH angle Is bo ils Tichuan & la béng ve ve AG

svgle leh GHD anglechua intisa m Tin héngte.n alternate
an pi's  Chbuvingin AB leh CD chu a in parallel 8 m Em
QETI
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TREORXM 14 [EvcLd I 29]
Rin pohnih wn porallel rin ngil pokhatn a tan tang dﬂﬂm
(3) Alernatr angle te chu a mta o
() a &r thuhmuna exterror angle chu a mieréor W angle ha
ana
($5%) a afr thuhmuna interror anfile pahnsh belhkhdwm chu roght angle
pahnih tist a ne

tlang rawh se Tidauan '
() AGH anele chu {jalterndth dngle GHD tia & fi &

angle pahmh tia

Finfiahna (1) AGH angl®Gg.GE g tm s nih lob chuan
PGH hi GHD angle tiat aalterna ea.ngle ang m rawh se Tichuan
PG leh CD an n parallel ang (Theor 13)

Nimahsela AB leh CD chu in parallel a ruat tawh a ni =1 &
Chuvingin rin ngil pahmh inkawkalh AG leh PG chuan CD chu
an parallel ve ve alo m ang Chu zawng a m1 thetlo Chuvingm
AGH angle chuan GHD angle chu a tia 1o a ni lo va AGH leh
GHD alternate angle to chu a intia & m

(i) Tin EGB angle chu a vertieally opposite anglc AGH tis a
ni & AGH angle chu a slternate angle CHD tia a m bawk a

chuvingin exterior angle EGB chu a mnterior opposite angle
GHD tia a m
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(i) Tin, EGB sugle chu GHD angle tis & m1 & Léngshte hian

BGH angle belh ve worswh Tichuan EGB leh BGH sngle belh
kbiwia ohu BOH leh GHD angle belhkbiwm tia a ni Amash

erowbeds BGR leb BGH angle thisng belbkhdwm chu nght angle
pauith tis & ni  Chuvangn interior angle pahmh BGH leh GHD
belhkhdwm ohu right angle pabnih tia & ni.

QED

TEROREM 16 {muoLw I 30}

Rin ngltl thuhmun nén i wneparaliel rin ngilic chu anmahns pawh
a n parallel a né

A B
M o
P_ K __.a

F

AB leh CD rin ngilte chn PQ rin ngil nén in parallel ve ve
rawh se

Tichuan AB leh CD an in parallel a m tih finfiah tir a m

AB leh CD leh PQ to chu G te H te K point-tea tan trn
EF rin ngil rjn rawh

Einflabna AB leh PQ an in parallel a EF rimin a smhfin aving
m AGK angle chy a alternate angle GKQ tia a8 ma Tin CL
foh PQ an in parallela EF rinin & smhfin avAngin exteror angle
GHD chu a mterior oppostte angle GKQ tia a m Chuvingir
Aﬁgpéekhmmg\e chu a intia & m Héngte hi a alter
mgemglemni Chuviogin AB leh CD chu a in paraflel a ni

QED
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THEOREM 16 [EUcriD I 3°]

b
Trungle engrawh a angle pathum belhkiGwm chu ?91;4 ungle
Pubnrh ta a e

A

N

8 C

ABC I triangle chu m sela Tichuan ABC leh BCA leh
CAB angle pathum belhkhiwm chu nght angle pashmh tia a m
tih finfish tGr a m

BC rin chu D pont thlengin tiser la tin CE chu BA néna
in parallel tdrin C atanga rin n1 bawk rawh se

Finfiahna BA leh CE an 1n parallel a AC in a suihfin avingin
ACE angle chu a alternate angle CAB tia a m
‘ Tin BA leh CE an in parallel & BDimn a subfin avingn
‘exterior angle ECD chu a interior opposite angle ABC tia & m
Chuvingin exterior angle pum pu1 ACD chu a 1nteror opposite
angle pahmh CAB leh ABC belhkhiwm tia a m1

Héng intiaashte hian BCA angle belh ve ve rawh  Tichuan
BCA leh ACD angle belhkhAwm chu BCA leh CABleh ABC angle
pathum belhkhiwm tia a m

Nimahsela BCA leb ACD angle thiang belhkhdwm chu mght
ngle pahnih tia a m Chuvingin BCA leh CAB leh ABC angle
lhxhdwm chu right angle pahnih tis a ni

QED



RO

BERROmEES

:_,»Mﬁmﬁmmmmawﬂu hmun hitha -
fhon 29 vo'yeirs s mkawkath a A leh C rin zawm ls Bléh D
sinswwin bawk la. AO leh BD chu a in parallel a m th finfwh
meh

2 Quadrilsteral fignie.n angle zawng zawpg belhkhiwm chu
right wogle pall tiuk a ui tih fnfiah rawb.

3. Redlitineal figure engpawh a chhing lam angle zawng zawng

Jéb 1gH% angle puli belhkhvem ohu a efr rin 24t it hnih nght
mngle tink o oi tih finfiah rawh

P —— ———
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