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PROBLEMS AND SOLUTIONS

Problem 73 : Find a base n such
that (231), is a square number.
Solution: (28 x 10° + 1) always begins
with 7 for all integers n, n>2. For n=2,
(2800 + 1)2=7845601. For B2
(28 x 10"+ 1)
=784...(n—2)zeros...56. - .
(n —1)zeros.« - 1.
These numbers will always end in 1,
and there are an infinite number of them.
In general, if K isa number with k
digits, such that K2 begins with the num-
beral 7, (K x 10~ + 1)? always begins with
7 and ends with 1, for all n» k.
Problem 74 : ABCD is a square wh-
ose side measures ten units. It is divi _
ded into five rectangular regions with
areas of equal measure. Find the dime
nsions of each rectangle.

Solution : Let AF =x, AE=10~x
and JK =10—2x. Then
x(10 — x) = (10 — 2x)?

and x=5+75.
Ifx< 10 —x, then
X=5—-y5 and J
10—x=5+y5
These are the

dimensions of E
each of the four

R S ey

—
—

L]

outside recta- D H

AR 5,95 IS

ngles. The measure of a side of the in_
ner square is 10—-2x, or 2/5 .

Problem 75 : Prove that the sum of
the first, second and sixth terms of a
geometric progression, in which all ter —

ms are different positive integers cann -
ot be a prime number. Why must all the §

integers be different for the above state_
ment to be valid ?

Solution :
mmon ratio, ar=second term, and ar’—s_

ixth term. Then,
at+ar+ard=a(l +r+19)

If a1, then a(l +r+1% is not a

Let a=first term, r =co—

prime number. If
a=1, then
l4r+15=(1-12413)(1 +1+12)
and this is not a prime number.
If a=1 and r=1, then each term =
=l.1+414+1=3, and 3 is a prime

number.
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