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Geometrical Proof of
tan 1 (S - C) b-c
tan $ (B + C) o + c

Consider triangle ABC.
From AC cut off AD = AB; join 2?Z); draw .4.£ perpendicular

to BD and produce to meet BC in i*7; draw EG parallel to BC.
Then, by Geometry, E and (? are mid-points of BD and DC respec-
tively ; ABD — ADB = ^(B + C) since A common to triangles ABD
undABC; EBF= B -\(B + G) = %(B - C).

t a n \{B-C)_ EF/BE _EF _ GC _ $(b-c) _b-c

~ C ) ~ HA/BE ~EA~~ GA ~ i(b + c) ~T+c '

ALBX. D. RUSSELL.

Angles between the Medians and Sides of a Triangle.

Pig. 1.
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1. Let ABC be a triangle, AD joining A to a point D in BC
such that BD:DC = m:n. Let L CAD = a., and _ BAD = o^. Draw
BM&n&DN ±rAC.

AN AM MN (m + n)AM mNC
~ = DN + TN= nBM + ^DN

cot A +— cot C = —(cot .4 + cot C) + cot ^...(1)

Similarly, cot ou = — (cot A + cot B) + cot A.

.•. n cota.] - tn cot o^ = ?ra cotC - ncot-B (2)
_ _ . _. 1 - COt or., COt C

cot ADC = - cot (a., + C) = *—-^
v cot 0-! +cot C

1 - |— (cot.A + cot C) + cot ^Icot C
_ L« J

—(cot A + cot C) + cot A + cot C
71

1 — cot A cot Cm „,
cot .4+ cot C rc n cot B - m cot C

= = • • • ( • > )

m m + n s '
n

.•. (w + n) cot-4Z>C = m cota^-ncot04 .

B » C
Pig. 2.

2. Suppose three concurrent lines AD, BE, CF be drawn to
the sides BC, CA, AB, dividing them in the ratios m:n, p:q, r :s,
and intersecting at G, and making angles 04 and ae, /?, and /?2,
•y, and y2 with the sides.
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cot DGG = cot (<x, + yj
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cot 04 cot y2 - 1
cot 04 + cot y2

—(cot-4 + cotC) + cot.4 — (cotC + cot.4) + cotC - 1

W l S

—(cot A + cot C) + cot A H (cot C + cot .4) + cot C

— . — (cot A + cot C) -\ cot A H cot C - cot B
()

TO S
— + — + 1
n r

3. If AD, BE, CF&re the medians of A ABC,
(1) becomes cot OL, = 2cot A + cot C.

. •. cot <x, + cot y8j + cot yi = cot 04 + cot )82 + cot y2

= 3 (cot A + cotB + cot C) = 3 cot <o.
(2) becomes cot <x.j — cot 04 = cot C - cot B.

This may be proved as follows: Let DN and ZJ£ (Fig. 1) be
±rtoCA and 4.B.

Then AD* - DC2 = AD2- DBF .: AN2 - NC = AD - LB*.
.: {AN-NC)AC = (AL-LB)AB. But
,AB.DL = AC.DN. Hence

, •. COt OLj — COt C = COt 04 - COt 5 .

cot JB - cot C cot 04 - cot a.,
(3) becomes cot ADC =

cot ADC + cot .8J£<1 + c

(4) becomes cot DGC --

2 2
cot ADC + cot .8J£<1 + cot CFB = 0.

2 cot A + 2 cot C - cot 5
3

. •. cot DGC + cot EGA + cot /"(r.8 = cot DGB + cot
+ cot FGA = cot A + cot 5 + cot C = cot <u,

and cot DGC - cot DGB = cot C - cot 5 = cot a.j - cot 04 = 2 cot -4Z>£.
Several of these results will be found in Hobson's "Trigono-

metry," Chap. XII.
A. G. BURGESS.

An Area Proof of the Proposition
uIf AB is divided equally at C and unequally at D, then

AD2 + DIP = 1AC* + 2CD2."
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