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wth=R(c +a=—b?)

abe
and
w!gC:B(aQ—I-b?— c2)_
abe
Thereiore
2 2
cotg A+ cotg B+ cotgC = R(a®+b2+c ).

abe
abe :
But A=ﬁ . There fore the required resuit

follows.
Let a cirele be circumsecribed uboil
AABC, and let CD be an altitude and CE

a circumdiameler.
Draw BE; then ACAD~ACBE, and

CA CD :
CE=CB ° Hence ab=h..2R (h. is the
i o) ch, . abe
altitude to CD). Therefore H_g__a__‘m_‘

1 _
We note also that EE=ME or, Since

mZA , sin A='—2'(;;‘— :
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Problem 146-— Prove without the use of

1

tables that (sin12°)(sin48") (sin54°)=g-

[

Solution: 4in12%4in48°5inD4° = 2 il

an

(20in12"cord2")in34° =T, if (sin54° — sin30°) X

X sinD4° _i

l+1/5

, il 450254 —24in54°—1=0 , if

sin 94’ = , which is

. (Not 17V5
4

negative.)

Now the latter can be verified in a
number of ways. Then, since the steps are
reversible, the given identity will have
been proven.

First Method
Construct isosceles AABC with m/ZC=36",

and AC=CB=1. Draw other lines as ind—

icated in Fig. . Since AABC~ AADB , i%=%§:
% Thus -J;-—— , from
"/;. which it follows that
x X= _%Kﬁ There—
4 fore from ACDE
0s368° = sinBd" =5 -=
1
/3. L
= Vs
4
7 x B Since sinAsinB=
1
=§|:m(A—B) --cos(A+B):l ,  we obtain
l!ﬂ‘- 837!48 31n54 _2[ 1+4!/5 1] [1ib_/5]
e
-5

a0, 829501

PROBLEMS &  SOLUTIONS

e?4e+1+4e-14+e—2=9

1

Second Method

Let A=18° ; then 4in2A =cos3A, and

2¢inAcosA =4cos3A —3cosA. Divide through by

cosA (which does not equal zero), and su-

bstitute 1—sin2A for cos2A. The resulting

quadratic equation leads to sin18°=

—1+VY5
4

gin 94" = cos36°

1+y5
to

. Substituting in

1 —25in218° yields 4ind4’ =

Third Method

Let one fifth root of 1 be e=cos72°+igin72°
where i=)/—1 + Then e—1=¢0s72"—isin72".
Therefore e+4e-1=2.372°=1, where i is
chesen arbitrarily. Since e is a root of
x3—1=(x—1)(x4+x34+x24+x+1)=0 . and e—1
does not equal zero, it follows that
ed+el+e24e+1=0. Divide by e2;
. But f2—2=e?+4-e2
=11

2
—1+V/5

4
sinD4° —4in3(18°) leads to the same result

Therefore 24+i—1=0 and =

- Now

200s72° . There fore 4in18° =

as the other methods-
Problem 147-— Prove that in any triangle

- 2 2 2
ABC, cotgA +cotg B +mgc=a_4%j=_

, where

A represents the area of triangle ABC.

Solution: Since in AABC cos A =
Yhe

and snA =%(R—circumrudius). then

cos A B( b24¢2—a?)

. Al
nnA abe o

catgA‘-

f/\?clbzé.a
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