MATHEMATICAL NOTES.

‘Similarly ANAFE = Scos* 4
and ABFD = Scos’ B
ADEF = §(1 - cos®4 — cos*B — cos’C).
But _ﬁ.‘._.Ei — M = cos?4
CB*  ANABC

FE=acos 4. Similarly DE =ccosC, and angle
FED=180° - 2B,
ADEF = }FE . ED sin FED
= tacosd .ccosC.sin (180° - 2B)
= daccosdcosC.2sin Bcos B
= }acsin B. 2cos 4 cos BeosC

= S.2cos AcosBcosC.

The resuit follows by equating the two values found for
ADEF.
A. G. BuraEss.

Proof of some Triangle Formulae. — Let 7 be the
incentre of A4BC, and let the excentre opposite 4 be /;. Draw
perpendiculars /¥ and 1, F, to AB. . IBI, =90".

L FBI =90°—- . F\Bl,= . F\I,B.
Hence AFBI is similar te AF I, B.

v B,
FB  FI,
IF.FI = FB.BF,.
. o | C
Again . ALB=%(180°~B) 3= 5

ABAIL is similar to AJTAC.

Al _ 4B
AC Al
AI. A= AB. AC.
(202)
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PROOF OF SOME TRIANGLE FORMULAE.

Iz

I
(1) tan—;-.
IF.FI = FB.BF,

AFtan% LAF, tan%—= (8-0)(s—¢)

(s—a)tan%. ] tan%=(s—b)(s—c)
4 (s-b)(s-c)
2—=—

tan 3 sG-a)

(2) cos%.

AI . AL =AC . AB

Alf"'sec.i LAF, &xecﬁ =be¢

2 2
4 4
(s—a)sec;. 8 seC - =bc
4 s(s—a)
L = —————
cos’ Yo
( 203 )
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.4
(3) sin—-.
AI . ALL=AC.AB

IF cosec %.IlF,cosec % =be

FB.BF, cosec2% =be

(8-b)(s—¢) cosecZi =be

2
., A (3-8)(s—¢)
sin? 5 =

4) A.
A=rs=(s—a)tan—g—.s
— s(s— (s-6)(s—c¢)
#(s a)\/ s(s—a)
= N s(s—a)(s-b)(s—¢)
(5) A

IF.FI = FB.BF,
(s—-b)(8—c).

rr
If I,F, be drawn perpendicular to 4B, AL F, B is similar to
AIFB and hence to ABF, 1,

LF, _ BF,
7B~ K,
LF,.F,I,= F,B.BF,

ror = (8—c)s

Hence by symmetry 7,5 = s{8-a)

_ (s-b6)(s—¢c)_ rr
tan—z— h s(s—a) T3
and A= Nrrrr,.
(204 )
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PROOF OF SOME TRIANGLE FORMULAE.

(6) By means of these relations many others which occur in
Elementary Trigonometry can be proved for the case in which

4, B, C are angles of a triangle. Appended are some examples.

o . 4 4
(i) sin4=2sin 5 08 5 -
A =}4B. ACsin 4 (proved as usual)

=} AI. AL sin 4

But A =rs=IF. AF, = AIsmA Al cos—fi—

in d=si 4 4
% sin —sm?c037.

&

4
(ii) cosA=l—2sin2—2—.
4
cos’4=1-sin’4=1 —4sin2g—cos2?

4 A A\?
— —_ in2 — ind — = —_ in? — .
=1 -4 sin 3 + 4sin 3 <1 2 sin 2)

sB+C>_0B OB O
(111)00( 5 = €08 5~ €08 - — sin - sin -

B ¢ B C
COS?COS?—SID 2 s 9

___«/s(s:—b).s(s—c)_«/(s—a)(s—c) (s—a)(s—b)

ac . ab ac.ab

\/(s——b) (8-0) sin% =cos<B_I2-C>.

B-C . B-C
Similarly for sin B;C , COS g sin 7 and hence
tan B:';C y tanB ; ¢ can be derived.
(1205 )

https://doi.org/10.1017/51757748900001444 Published online by Cambridge University Press


https://doi.org/10.1017/S1757748900001444

MATHEMATICAL NOTES.

(7) The triangle formulae for cos 4 and tan

are

derivable in the same way. Also, by using the formulae corre-

. 4 B-C
sponding to tan --= I , tan can be shown equal to
2 TN 2
Ty~ 4
2775 tan 2
rtr 2

As a final example,

. B A (s—a)(s—c) (s-a)(s-b) fs—a\
z(tan?tan?>—z s(s—b) ~ s(s-c) _2< >_1

8
B C rry T

or > ta.n—tan—):E\/ -, 3=Z<i)
32 2 g Ty r

1 1 1 1
+

A. G. BURGEss.

The Distance of a given Point from a given Line.—
If P(x, y') is the given point and azx+by+c=0 the equation of
the given line, the expression for the distance of P from the line
and the coordinates of the foot of the perpendicular from P to the
line can be obtained by projections as follows :—

Y
B
N P (x,y)
N
%))
0 ANG X
( 206 )
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