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tan § (B-C)_ b-¢
tan } (B+C) b+c¢’

Geometrical Proof of

B F c

Consider triangle ABC.

From AC cut off AD=ARB; join BD: draw AFE perpendicular
to BD and produce to meet BC in F; draw EG parallel to BC.
Then, by Geometry, £ and @ are mid-points of BD and DC respec-
tively; ABD=ADB=1}(B+C) since 4 common to triangles 45D
and ABC; EBF=B-}(B+C)=}(B - C).

tan}(B-C) EF/BE EF @C 4}(b-¢) b-c

tan(B+C) BA/BE KA GA 4(b+c) b+ec'

ALEx. D. RussgLL.

Angles between the Medians and Sides of a Triangle.

A
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1. Let 4BC be a triangle, AD joining 4 to a point D in BC
such that BD: DC=m:n. Let c CAD=o0,and _ BAD=a,. Draw
BM and DN 1" AC.

AN AM MN (m+n)AM mANC
DN"DN* DN~ nBM T nDN

(m+mn)
= n

cot oy =
cot 4 +§ cot C=%(cotA+cot C)+cot 4...(1)

Similarly, cot o, = % (cot 4 + cot B) + cot 4.
Y

. mcoto, —meotoy=mcotC -neot B ... 2)
1-cota,cotC
cot &, + cot C

1- I:% (cot, 4 + cot C) + cot A]cot C

cot ADC = - cot(a; +C) =

%(cotA +cot C) + cot 4 +cot C

1-cotdcot C mcotC
cotd+cotC  n _mncot B-mcot O

= = . (3)

m m+n
A |
n

s (m+n) cot ADC=mcot o, —ncotw,.

Fig. 2.

9. Suppose three concurrent lines 40, BE, CF be drawn to
the sides BC, C4, 4B, dividing them in the ratios m:n, p:¢, r:s,
and intersecting at &, and making angles «, and a,, B, and B,,
y, and y, with the sides.
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cot oy cot y, — 1
cot o, +cot y,

[L:—(cot A4 +cot C) + cot A] [%(cot C +cot 4) + cot C] -1

cot DGC = cot (oy +75) =

%(cotA +cot C) +cot 4 + —:—(cot C +cot d)+cot C

2. i(cotA+cot;C)+icot;11+ ™ cot C - cot B
n ' r r n

n r
3. If AD, BE, CF are the medians of A 4BC,
(1) becomes cot o, = 2cot 4 + cot C.

. cot &, +cot B, + cot y, = cot ay + cot B + cot y,

=3 (cot 4 + cot B+ cot C) =3 cot w.
(2) becomes cot o, — cot o, =cot € — cot B.

This may be proved as follows: Let DN and DL (Fig. 1) be
1L7to C4 and 4B.

Then AD*— DC*= AD*~ DB® .. AN*- NC*=AL*- LB
. (AN~ NC)AC =(AL - LB)AB. But AADC =/AADB.

AN-NC AL-LB
. AB.DL=AC.DN. Hence V= DL

*. cot o, — cot C = cot o, ~ cot B,

(3) becomes cot 4DC — cot B —‘)cot c =cot; .y —;cot %
.. cot ADC + cot BEA + cot CFB=0.

2 32 -
(4) becomes cot DGC = 22204+ > C-cotB
.. cot DGC + cot EG A + cot FGB = cot DGB + cot EGC
+cot G4 = cot 4 +cot B +cot C =cot o,
and cot DGC — cot DGB = cot C - cot B =cota, — cot a,=2 cot ADB.

Several of these results will be found in Hobson’s “Trigono-
metry,” Chap. XII.

A. G. BurceEss.

An Area Proof of the Proposition

“If AB is divided equally at C and wunequally at D, then
AD*+ DB*=234C%+2CD%”
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