2004 Thunder Bay High School Mathematics Competition

Senior Individual 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.    

Multiple Choice:

1.   D

2.   C

3.   D

4.   B

5.   C

6.   B

7.   C

8.   E

9.   D

10. A 

11. C

12. A

13. C

14. C

15. E

Full Solution (Answers and sketch solutions):

1. 6. This is because we know that a circle and parabola can intersect in at most 4 distinct places, which gives at most 6 regions.  In order to divide the page into more regions would require a circle and parabola to intersect in more than 4 distinct places, but a parabola and circle are both second-degree equations and hence can only have at most four points in common. 

2. –8.  You can expand the expression by hand, or for a quick solution note that the only way to get 
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, which occurs four times in the unsimplified expansion. 

3. Five. Set up a system of equations and simplifying gives an equation with a unique solution under the given conditions that the number taking all three subjects is even and non-zero.

4. Five.  Rationalize each fraction separately and cancel like terms to quickly get 5.

5. 
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.  Then 
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 (*).  Substituting 
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 into the given equation we get 
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 (**).  Cube each side of (**) and simplifying gives 
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and then substituting in (*) and (**) yields 
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and cubing each side of this and then substituting in 
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and 
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 give a quadratic equation with roots 
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