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PROBLEM SECTION

Students are invited to submit solutions of one.or more of these
problems., Answers should bear the author's neme, cless and
school. Model solutions and the names of those who send correct
solutions by 16th May, 1966, will be published in the next issue
of PARABOIA. ;

Only those students who have not yet commenced their fourth year
of secondary education are eligible to submit solutions of
problems in the Junior Section. All students may submit solutions
of problems in the Open Section. | 4

- JUNIOR

J51 Prove that a number which consists of 3" equal digits
is divisible by 3" . [e.g. 1f n=1, 555 is divisible by 3 ;
if n=2 , 888, 888, 888 1s divisible by 9 , and so on],

J52 Prove that if the number ‘x 1s given by 0.999 ... , where
there are at least 50 nines, then Vx also has 50 nines
at the beginning. - .

' d23 If x+y +z =0 simplify the following expression:
(L:._z. + z'x‘.‘. u)(x +—L_. + >'
x y Z Y-z z-x  x-y

OPEN

0
"2& ; : - These disgrsms show two ways of
drawing 5 line segments connecting
A the vertices of a convex pentagon with
, - the mroperty that every pair of lines

A 3 ~ intersect. It is impossible to draw
6 line segments (each an unproduced side or diagonal of the
pentagon) with this property. Prove that in fact it is not poss-

ible to dreaw (n + 1) sides or diagonals of a convex polygon with
n vertices in such a way that every pair intersect.
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055 Show that the binomial coefficients, ncr , defined by
.(a+b)n = an+nc an'1b + n02 n-2 b2 £ .0 + C a = br 4 o +-ncnbn

1

satisfy the following ldentitles for any positive integer n .

nC +nC +nC + o0 +nCn=2n °

. ol

Blpuiafi lwillg o ol =0 .

(2 )% - ()2 4 (Pey)® - an + (Plog)® = (1)
(2n+1co)2 . (2n+1c1)2l+ (2n+1c2)2‘_. NG 2n+1)2 i

n, 12 , (N, 2 n 2 n,.2 - 2n ‘
( CO{ + 01) + ( 02) 3—...-+( Cn) ~ c, -

Duplicate, and generally n-plicate the square. That is,
given a square in the plane, construct one with an area

n times the criginal square.

A cylindrical hole is drilled ‘through the centre of
o sphere. If the hole is 6" long find the volume of

- the remaining partion of the sphere.

[

B

Answer questions k4 end 8 at the end of the
article on Braids.

See page 16.

All entrants for a certain school chess tournement
were from form IV or form V. There were nine times as

meny from.the lower form, but between them they only

scored 4 times as many points as the entrants from
form V. 'The tournsment wes conducted on the Round Robin
system (i.e., each entrant played all the others once,

scoring 1 for a win, 5 for a draw and O for & 1oss) What
was the winner's score?
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