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Problem 139— ABCDEF is a regular hex—
agon. G and H are midpoints of AB and
CD respectively. EG intersects AD at P, and
FH intersects CD at Q Prove that
AP=PQ=QD.

Fist Solution: Draw RS perpendicular to
AD and GR and TS perpendicular to RS ,
as in Fig. Let 2s B C
represent the length

of each side of the
hexagon, and x the |
length of AP. Thep-A
refore AG=s, AF=
FE=2s, and AD=d4s
(the length of a side

|
|
|
|
|
| ST,

S F E

of a regular hexagon is equal to the
length of its radius).
Since mZGAP=m/PAF=60°, then

m/RAG=m/SAF=30° . Therefore RG="-
2
RA =§_|£_3. SF=g5, As=s)'3 .- Now RGES is

a trapezoid with AP parallel to its bases.
Therefore by the formula.

—f % s)/3
_ AS.RG+AR.SE _ BVs(?)”s( 2 ) 4s

X

A R a 3
S+A 3V3+ig—3

A 4s s

Similarly, OD=§. And finally,

PQ=AD- (AP+QD) =%§.

Second Solution: Let () be the cenfter of
the polygon, and I the midpoint of ED.

line through O perpendicular to both of

a3l 5035 OIS

them bisects both chords and must coin—
cide with GI. Since AB=DE, AG=IE, and
AO is a median of B c
AAGI. Now AGIE is :

a parallelogram
since AG=1IE; AG | IE
(AGIE is actually a
rectangle) . - Hence

diagonal GE bisects
Al at M, and GM is
a second median of AAGI. But medians
AO and GM trisect each other at P. There-

F E

fore AP=§-AO=%AD. The rest follows as in
the first solution.

Problem 140- A dealer bought some
radios for $432, paying a dollars for each.
He sold all but 18 of them for $324, rece-
iving b dollars for each. If a and b are
integers, and if he gaind on the sale of

each radio, how many radios did he buy
originally?

Solution: If n is the number of radios
432 324
bought, then e and n—lB_b are

both integers. The factor of 324 are the
terms of the product (1+2+42%)(1+3 +32+

+3%+34), viz. 1,3,9.27,81,2.6,18,54,162,4,12,

36,108.324. If n—18 is set equal to each
of these in turn, we obtain as tentative
values: n=19,21,27,45,99,20,24,36,72,180,

22,30,54,126,324.

But n is a factor of 432. Therefore
n=27,24,36,72,54. The values of (a,b) that
correspond are, in order: (16,36),(18,54),
(12,18),(6,6),(8,9) . In the case (6,6), no
profit is made. Hence the final answers
are: n=27, 24 ¢ 3b , 54.

(LT 2T
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