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PROBLEMS AND SIII.UTIDNS

('\fathematlcq Student Journal)

Probiem 5: The product of a 1- digit
number abed, (1540) by 1999 is a number
ending with four repeated digits Find
all possible numbers abed . Explain
briefly how you obtain your answers-
Solution: By the distributive prop-

1999 times abed=2000 abed-abed-
This can be found by doubling abed,
and then

Subtracting abed. If, in this process,

erty,
placing 3 zeros at the end,

4 repeated digite are found at the end

of the difference, abed can be deter-
mined by working backwards. Here is

the reconstruction for repeated digit 1.

1) ...=000-2) ...<000

el - -889

SERES e

3) -..8000 4) ...8000
= _889 £3 6389 (=abed)

5 ¥ --ll“

By this method we obtain for rep-
eated digits" 1,723 47567, 8.9
abed is 6889; 3778; 0667, 7556; 4445,
1334; 8223, 5112, or 2001 Since a=~0,

delete 0667.
¥ 9 3

Problem 6: If the repeated digit in
the answer of 204a is t, express a, b,
c and d in terms of t.

Solution: (This is a composite of
several contributions.) Following the
pattern in 204a, we obtain-:

.2d 0 0 0
—abcd

R
Hence t4+d=10, t4+c=t+b=9, and

t+a+1=2d, or 2d— 10, or 2d+10.

|

Fherefore b=9 -, ¢=9—1t, d=10 - t;
and a=9- 3t for t=1, 2,3; and a=19— 3¢
fort=4, 5 6, a=29 -3¢ fort=7,8.9.

Problem 7: Prove that if the vertices
of a iriangle have coordinates that are
integers, the triangie canmot be equ -
ilateral.

Solution: If the triangle is equila-
teral, then its area is s*)/3;4. an irra-
tional number because s?=(x.—x:)?+
(y2a—y:)* is an integer, since coordinates
X1, X2, yr,y2 are integers- If it can be
shown that the area must also be ra-
tional, the contradiction would lead to
the conclusion that the triangle cannot

be equilateral.
Carl Lazarus, Midwood H- S. , and

Jack Rosenberg, T. Jefferson, H- S.
both of Brooklyn, New York, showed
that the areas is rational by expressing
it as the difference between the area
of the circumscribed rectangle and the
sum of the areas of the right triangles.

C(Xy, ¥3)

i B(X., 1)

A {X., }r”

Since the vertices of the rectangle and
of the right triangles are integers, their

areas are rational. Hence, the area of
AABC is rational.
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