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1. Use each of the numbers 1, 2, 3, 4, 5, 6, 7, 8%@xhctly once to fill in the
nine small circles in the Olympic symbol below, tbat the sum of all the

numbers inside each large circle is 14. Write dtivencorrect number in each

small circle.
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The diagram below shows fourteen pieces of paakstl on top of one
another. Beginning on the pieces marked B, movenfppece to adjacent
piece in order to finish at the piece marked F. pa#h must alternately climb
up to a piece of paper stacked higher and come dowvan piece of paper
stacked lower. The same piece may be visited nt@e once, and it is not

necessary to visit every piece. List the piecgsapler in the order visited.
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3. There are 14 points of intersection in the sevantpd star in the diagram on
the below. Label these points with the numbers, B3, 2.., 14 such that the
sum of the labels of the four points on each Igéhe same. Give one set of

solution, no explanation needed.
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4. Mary found a 3-digit number that, when multipliegl kself, produced a
number which ended in her 3-digit number. Whahesgum of all the distinct

3-digit numbers which have this property?



2007 Changchun Invitational World Youth
Mathematics Intercity Competition

Team Contest 2007/7/23 Changchun, China

Team: Scor e

5. Determine all positive integers andn such that’+1 is a prime number and
10(mP+1)=n’+1.
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6. Four teams take part in a week-long tournamenthichvevery team plays

every other team twice, and each team plays one gmamday. The diagram
below on the left shows the final scoreboard, panvhich has broken off
into four pieces, as shown on the diagram belovihenright. These pieces
are printed only on one side. A black circle intiksaa victory and a white

circle indicates a defeat. Which team wins theriaorent?
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7. LetAbe a3 by 3 array consisting of the numbers 3, 2,., 9. Compute the
sum of the three numbers on ik row of A and the sum of the three
numbers on thgth column ofA. The number at the intersection of tkté
row and thg-th column of another 3 by 3 arr®yis equal to the absolute
difference of the two sums of arrady For Example,

b, =‘(a11+ a,+ ala) _(a12+ ata 3)‘
Is it possible to arrange the numbers in aago that the numbers 1, 2,
3, ..., 9 will also appear in arrd3?

all a12 a13 bll b12 b13
a21 a22 a23 b21 b22 b23
a31 a32 a33 Ql QZ b33

A B
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8. The diagonal#\C andBD of a convex quadrilateral are perpendicular tdheac
other. Draw a line that passes through p&ihtthe midpoint ofAB and
perpendicular t&€CD; draw another line through poiNt the midpoint ofAD
and perpendicular t&€B. Prove that the point of intersection of these two
lines lies on the lin&C.
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9. The positive integers from 1 to(wheren>1) are arranged in a line such that
the sum of any two adjacent numbers is a squarat Whhe minimum value

of n?
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10. Use one of the five colours (R represent red, Yasgnt yellow, B represent
blue, G represent green and W represent whiteitd pach square of an 8x8
chessboard, as shown in the diagram below. Them {e rest of the squares
so that all the squares of the same colour areszbted to one another edge to

edge. What is the largest number of squares ofahee colour as compare to

the other colours?

R

R
W W




