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PROE

LEMS AND SOLUTIONS
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Problem 3: Prove without the use
of tables:

(sin 12°)(sin 48°) (sin 54°) =‘%;*

solution : Construct isosceles 4 ABC
with mzC=36" and AC=CB=1, and
other lines drawn as in the figure.
o

A 3 z B

Since AABC—~4ADB, AB/AC=AD/AB.
Thus x/1=(1—x)/x, from which it
follows that x=(—141)5)/2. Therefore
. : s ik s
cos 36 = sin 54° = -2—x=r=(1+|/5)/4..

From

(sin A)(sin B)

1
=‘2—[cos(A.—B)-sos(A+B)],
we obtain
(sin 12°)(sin 48°)
= ;'(cos 36" —cos 60°) -

rrisie

1

Hence
(sin 12°)(sin 48°)(sin 54°)

1 o 1 = 1
=5 {(1+V5)/4- 51 [(1+V5)/4]=""
Problem 4 : Proposed by Walter

Penney -
You may have been taught that the

graphs of two quadratic equations can
intersect in at most 4 points. How
then is it possible for the coordinates
of the five points : (—1, )43, 2%
(1, 1), (0, 4), and (2, 0) to satisfy both
of these quadratic equations?

1) 2x2—y*—xy —4x+4y=0;

2) 6x2— y*+xy—16x+2y+8=0.

Solution : The left members of the
equations factor as follows :

H 2x+y-4(x—-y) =0

2) (2x+y—-4)(3x-y—2)=0-

Thus, each graph consists of two
intersecting lines. The four points (—1,

6), (3,—2), (0, 4), and (2, 0), lyingon -

the straight line 2x+y—4=0, satisfy
both equations, and (1, 1), being the
intersection of x —y=0anb 3x—y—2=0’
also satisfies both equations - Fur-
thermore, any point on 2x+y—4=0
will satisfy equations (1) and (2)- Thus,
the original statement is valid only
for quadratics that have no common

factor .
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