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PROBLEMS AND SOLUTIONS

(The Mathematics Student Journal)

b —

Problam 26_ ABCD, CBGH, and BAEF| Hence mzABC=15"°

are squares constructed on the sides of

AABC, as fig. DE, EF, and il are drawn.
If the sum of the measures of the areas

of squares I and Il is equal to the mea—
sure of the area of the rest of the ftgure,
find the measure of ZABC. Prove your
answer.
Solution_ Because
sin(180° — LABC)=sin, ABC
and AB=BF and BC=BG the measures of

the areas of ABFG and A4ABC are equal
Similarly, the measures of the areas oi
AADE and ACHJ equal that of 4ABC. The
measure of the area of region :

ACID=(AC)% of I=(AB)% of Il=(BC)?
and of

1
AABC --?AB . BCsinABC

The sum of the measures of the areas
of the triangles is thus:

2.AB.BC.sinABC
From the 4 given data:
(AB)2+(BC)2=

(AC)2+2.AB.BCsinABC
Then:
sinABC=[(AB)2+4(BC)2— (AC)2]/2.AB-BC

=cosABC
(Law of cosines)

Pl 8030 OIS

L

Problem 27_ [f the measures of the
angles of a triangle.are in arithmetic pr-
ogression, must the triangle be equilatral,
if in addition:

a) The measures of the sides are

in arithmetic progression?
b) The measures of the sides are
in geomtric progression?

Solution_ Let the measures of the
angles of this triangle be:
6—x, 0, and 64x.
Since their sum3 6=180°, we have 6=60°
Part a: Let the measures of the sides
of the triangle be a—b, o, and a+b, so

that the side of measure a is opposite
the 60° angle. Then by thelaw of cosines:

a*=(a+b)*+(a-b):—
2(a<+4-b)(a — b)cos60°
Then since ¢os60° = 5 this becomes:
3b2=0, or b=0
Therefore the three sides of the
triangle are equal, and the triangle is
equilateral. '

Part b: Let the measures of the sides
of the triangle be a/r, a, and ar, opposite

angles of measure: 60°—x, 60°, and 60°+x
respectively . Then by the Cosine Law:

a*=a?r2+a?/r? — 2a%cos60°
This leads to r*— 2r*+1=0, from
which r2 =1, and r=1.

Thus all three sides of the triangle
are equal, and the triangle is equilateral.
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