2011 John OO’Bryan Mathematical Competition
Junior-Senior 5-person Team Test

Abbreviated Instructions: Answer each of the following questions using separate sheet(s) of paper for each
numbered problem. Place your team letter in the upper right corner of each page that will be turned in (failure
to do this will result in no score). Problems are equally weighted; teams must show complete solutions (not
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1. Two identical squares overlap with the corner of one square at the center of the other.

a. Find the proportion of the area of each square that is in the
overlapped section.

b. Prove that the proportion of area in part (a) is independent of
the relative positions of the two squares.

c. If we replace the squares by identical equilateral triangles,
with the corner of one at the center of the other, is the overlap
still independent of relative positioning? Explain!

2. Two railroad cars (labeled A and B) are in a
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Y. Town identical squares overap with the corner of one square af the
a. Fitsd the proportion of the arex ol each square that is i the over]
b. Prowe that the proportion of ares int part a is independant of the
¢ Hwe meplace the bwo word squares by identical aquslateral beisny
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& By rotaling the lower rectangle we zes the area iz sbviously 14 of

b. In the following pickurs the two filled friangles have the same area,-

& No, the overtap now changes area. This & eastest seen by looking 2"
connscted alf such peints with straight fines to form nine congruent i
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2, Two railroad can

Either end of tha
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2. Leaving car & w!
2. Ughitch o B,

4, Hitch to car B,

5. Pulf both zars

8. Ughiteh car A (¥
7. Dicive the engine
8. Pull car & down
5, Baturn The engines,
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£ Letaandb betwo

distinet - numibers from 1 to 100 {integ, i that the units &igif of 37 + s &2
- 4 .
$wwe look st theunite || get the securring pattermn of 39,7, and \ . ﬁ i #¥=9,37 =27,3° =81, 3° = 243, ate)
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H'we sum thesa possily, | pairs (3,30, (8.7) and (7,9 have unitx digl A 1 _ __ : 7= 5
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