Final Edition - Senior Team Competition – Answers With Some Sketch Solutions

For a complete solution to any problem email Ryan Holm at rholm@microage-tb.on.ca
1.  4006

2.  II and IV must be true.  Since I and III cannot simultaneously be true, I or III must be the false statement and all others are true.

3.  The numbers are 11, 22, 33, 44, 55, 66, 77, 88, 99, 12, 24, 36, 48, and 15.  Trial and error will work but take some time.  However, writing a two digit integer as 10a + b and using the definition you find that only numbers with b = a, b = 2a, and b = 5a work.
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5.  145.  11 x 9 + (1 + 2 +…+ 9) + 1 = 145.

6.  Writing any perfect square in prime factored form has prime factors all of which have even exponents.  Hence, adding one to each of these exponents gives an odd number and multiplying any number of odd numbers gives and odd number.

7.  Let the sides be a, a + d, a + 2d.  Using Pythegorean Theorem and solving the quadratic we find 

a = -d or a = 3d.  a = -d is not possible since this would give a side of the triangle of length 0.  Hence 

a = 3d from which the desired follows.

8.  The area of the new quadrilateral is 5X.  This is easy to see but takes a bit of work to prove.  To prove it you must make two different constructions that partition the area of the quadrilateral into equal triangle. 

9. Only I is true.  This follows directly from the Pigeonhole Principle (students don’t need to state this theorem, they just need to realize that there are more links than stations).  II and III can be proved false by a counter example.  There are many that can be constructed.

10.  They see 5 sunrises.  Since the total trip took 360 hours and the astronauts circled the Earth 20 times, the astronauts circled the Earth in 18 hours.  Since a day on Earth is 24 hours and the astronauts orbit is opposite that of the Earth’s, they will pass over the same point on the Earth’s surface at the same time of day every LCM(18, 24) = 72 hours.  So they will see one sunrise during this 72-hour period and a total of 360/72 = 5 sunrises during the trip.   
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