Ec Circumrodins

D_&ﬁ\ The Cl'rc_umradﬂu oF a {'rfant\d‘c s the

fowlu'us oF its C:‘r(umcfrcle.

Theorem Led a b, ¢ be the side lC/}j“" °F a
'I’n‘anal& and et R be B circcumradius. Then

A = abc
4R

PLD&F We draw the +r:‘an914 and its

Circumerrcle (wi“» Centre O)
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Let AB=c, BC=a, AC=}

Kso, OB = R (the circumrodius)

As in the diagmm below, we construct point €
on AC such thad BE 15 an alktude, and

point D Stch thot BD is @& drameler:
B

YZNY
D

(the idea behind point E is +o enable  the
colculation of the acea of AQAREC Gy the

L x Lase x height  Foowula. The  ides behind

Po{(\i- D is ‘o work with +he crecumrad’ns

via similar +rn‘aA3|eJ)

Claim ARAD is Simlar T ABEC

. /BAD = Qo' (sine BD s a diameter)
= LBFC

e LZADB = LACB (anyles sublencled by



e Same orc - AB - ofe e1uml)
“. +the fwo Frian 3'&) ofe ULu.'omJW'M

= Simi lar
Now, C.wnj‘aonob‘nj
are  in ree por*l-n'o N

BD . 8A
Y4 BE
= 2R . <
a BE

= BE = ac
2R

Now, Area AABC

Sl“dt}‘ in 3 ionilor l—n‘ang/u

Seo

\
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Theorem (Extended Law of  Sines)

A
a - b oS -
¢ L sin(A) Sin(B) sin(C)
Where R s the circumradius
7 a C
Proof A
e O s the
Circumcentre oF
ARBC
‘D IS on B(
such that OD
\.5 F-‘f d-'cular
] C +o Bc’u
b D
Clam ADBD = AOCD

* OD commen

OB = o¢ (radi)

* /ODB = 4£0Dc = 40°

So l'y AHs the +h‘an3|e.s are  ongrment



Soe BD =CD = ,‘ZBC— = ?‘_
ond ZBOC = ZcoD ((,o/re,s,oond:hj Side s

ond 0’\‘7"1 n conjfuenl' +r,‘anjl€J Gre

e((luul) A
ole
B > c

So 4Boc = 19 . [Bud thea

[ -
ZBA( = 3 LBoc = ©

(aagle at CfrcuMF&re/\cc 5 Lalf: the

w\g\c ot the centre). So ZA"" v
Now, in ABOD we have



Sin( A)

BD
BO
R
= a
2R

= 2R = a
Sin (A)

% puﬂfn} fafn-" D on A’B or AC, Ve
Cowld Find a similor result For b and c.

SO a = L = K - ZR

, -—

sin(A) sin(5) Sia(C)



