2004 Thunder Bay High School Mathematics Competition

Junior Team Answers

For complete solutions to any of the problems or for discussions of any of the problems, don’t hesitate to email ryanholm72@hotmail.com.

Note to markers:  For the full solution questions, students are expected to provide much more detail than I have here to receive full marks; this is just a reference sheet.  

Note to students: The solutions provided here are only sketch solutions. Steps have been omitted and the solutions are meant to guide any student who has made a valiant attempt at solving the problem.    

Full Solution (Answers and sketch solutions):

1. 17. There will be 3 problems on the exam that she doesn’t have to know, hence she must know 20-3 = 17.

2. A=5, B=1, C=4, D=3, E=2.  Trial and error using a few cases yields this.

3. (a) 2. Notice that the numbers in the row #1 all have remainder 1 when divided by 4, the numbers in the row #2 all have remainder 2 when divided by 4, the numbers in the row #3 all have remainder 3 when divided by 4, and the numbers in the row #4 all have remainder 0 when divided by 4.  50 has a remainder 2 when divided by 4 and hence is in row #2.

    (b) 4.  For the same reason as above.

    (c) Any row.  For example, 21 is in row #1, 42 in #2, 63 in #3, 84 in #4 for the same reason as 

          in (a).

    (d) 2 or 4. Reasoning as above.

4. (a) Andrew

    (b) Bruce

    Both can be obtained by assuming each person is the criminal and then seeing how many of the statements is true or false in each case.  Only Andrew in (a) and Bruce in (b) compliment the given information. 

5. 
I. 2, 3, 3


II. 1, 1, 
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III. Can’t exist since sum of all three angles can’t be more than 180 degree.


IV. 3, 4, 5


V. 3, 4, 6

6. 
I. No. x = -1/4, y = -1/3


II. No. x = 0 and y < 0.


III. No. x = 0 and y < 0.


IV. No. x = 0 and y < 0.


V. Yes. Factoring gives 
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Note: Another approach, which gives more detail about what specific regions the given relations are non-negative in, is to graph each region in the xy-plane and examine the region above the line x = y.  This is elegant but is not expected as a solution as it is time consuming and some of the graphs can be tedious to sketch. 

7. 334. 
[image: image3.wmf]167

3

2

2004

2

×

×

=

 in prime factored form.  Thus, we need a factor of 167, so 
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8.  
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. We are given that 
(1) b hops = c skips so that 1 hop = c/b skips.





(2) d jumps = e hops so that 1 jump = e/d hops.





(3) f jumps = g meters so that 1 meter = f/g jumps. 

Substituting (1) into (2) and then substituting this into (3) gives the answer.

9. 10 kilometres. The bee files for a total of (0.5 + 0.5)*10 = 10 minutes at a speed of 1 kilometre/minute.

10. (a) 
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      (b) 
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Factoring gives 
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 (by cancellation)
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11. 20. Divide the chairs around the table into 60/3 = 20 sets of three consecutive seats.  If fewer than 20 people are seated at the table, then at least one of these sets of three seats will be unoccupied. If the next person sits in the center of this unoccupied set, then that person will not be seated next to anyone already seated.  On the other hand, if 20 people are already seated in a way such that each occupies the center seat in on of the sets of three, then the next person to be seated must sit next to one of the 20 people.

12. (a) No.

      (b) No. 

Let a = #red - #blue, b=#red - #yellow, c = #blue - #yellow.

It is easy to see that each of a, b, and c change only by multiples of 3.  In order for there to be all the same colour then one of a, b, c would be 0 at some point.  But in both (a) and (b), none of a, b, and c are divisible by 3 and hence this will never occur. 
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