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Solutions : The wording of the pro-
blem implies that we consider the sur-
face to be fixed and the cylinder and
ruler to be moving. But since we are
considering only the relative positions
of points on these three objects, we may
suppose that the cylinder is fixed but
able to rotate about O, and that the
surface and ruler are moving. If the
cylinder rotates and point A on the ruler
moves X units relative to O, then the
surface must also move x units relative
to O, but in the opposite direction.Thus,
while the displacement between O and
the surface is x units, that between A
and the surface is 2x units, or twice as
much.
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Problem 48 - Prove that a positive
integer greater than nine, all of whose
digits are alike, cannot be a perfect

square. Tables of squares may be used.

Solution 1: Of numbers of more than
one digit, those madeé up entirely of 2's,
3’s, T’s, or 8’s cannot be squares beca-
use of their last digits - Numbers made
up entirely of I's, 5’s, or 9’s cannot be
squares because they are of the form
4n-1. This can: be shown by adding 1 in
each case and observing that the last two
digits form a multiple of 4.%

Numbers made up entirely of 6’s
cannot be squares because they contain
the factor 2 just once, whereas in a square
a prime factor must be contained an
even number of times. This leaves
numbers made up entirely of 4’s, which
cannot be squares because 4.111... is the
product of a square by a non-square.

% Editor’s comment : Ivery odd
number is of the form 2a+1. Its squere
is 4(a"+a)+ 1, which cannot ke of the
form 4n-1.

Any number can be represented by

a+10b+100c+--., in which 100e¢+ ... is
at once seen to be divisible by 4. Hence
if a4+ 10b, that is, the number formed
from the last two digits, is divisible by
4, the entire number is divisible by 4.
Solution 2 : A table of squares shows
that except for 00, 44 is the only ending

YYYinae
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of a square with two final digits that
are alike, and that the numbers whose
squares end in 44 must have final
digits: 12, 38, 62, or 88. The square of
a number ending in 12 is obtained
thus:

coex]2

i gaYod

s O

(4x+1)44
Since 4x+41 cannot end in 4, the numb-
ber (- -+12)? eannot end in all 4’s.
Editor’s com;ncnt: The other cases
—not all as easy as the above —are left
to the reader.

A :
Problem 49 : =i satas
Place a ruler .._
and a cylindr-

ical object,such

as a spool or pencil, on a flat surface,
asin Fig. 6. Move the ruler to the left
keeping it parallel to the surface, thus
rolling the cylinder also to the left.
Compare the distance that A on the
ruler and center O of the circle move.
Do this for various distances and radii.
What formula relating these distances
is suggested by your data? Explain how
you might have predicted this on mat-

hematical grounds.
(PYP Ui b dlis)
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