Mu Alpha Theta National Convention:  Hawaii, 2005

State Bowl – Alpha Division



1. Evaluate: 
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2. In Hilo, it rains on average 3 out of every 4 days.  What is the probability that Hilo will not have rain in the next 3 days?











3. Most math historians believe that Geminus, a Greek astronomer, was born in 10 BC in Rhodes, Greece.  Assuming his birthday was sometime in spring, how many years old was he when died, in the summer of AD 60?









4. Mr. Braun assigns a group project to his trigonometry class.  Ulysses and Victor decide to work together.  Ulysses could finish the project alone in 36 hours.  If Victor works twice as fast as Ulysses, how many hours would it take them to finish the project together?



5. Find the absolute value of the difference between the minimum and maximum value of the function 
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7. For a certain quadratic function f, 
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8. The sum of two integers is 25.  What is the maximum possible value of their product?







9. Find the square root of the sum of the 25 smallest positive even numbers.










10. Find a value of x, 
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11. Find the sum of the values of t, 
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12. Determine the value of 
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13. Evaluate:  
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14. What is the sum of the first 2005 terms of the arithmetic sequence defined by 
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15. The geometric mean of 
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16. Find the value of 
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17. What is the period of the graph of 
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18. Let 
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19. Randy's teacher wrote a quadratic polynomial on the board.  Randy forgot his glasses that day so he could only make out the leading coefficient, 8, and the constant term, 
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1

.  Given that the polynomial has exactly one real root, what is the largest possible value of the root?



A dartboard in the shape of an equilateral triangle has sides of length 9 in.  The dartboard has a “bull’s eye” section marked by the board’s inscribed circle.  What is the probability that a dart that lands on a random location of the dartboard will lie inside the bull’s eye?



20. A 15-problem quiz has 10 true/false questions worth 2 points each and 5 free response questions worth 5 points each.  Dan received 30 points on the quiz.  Assuming no partial credit, what is the minimum number of questions he could have answered correctly?








21. Evaluate: 
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22. What is the total surface area (in square cm) of a square pyramid with equilateral triangular faces of side length 
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23. Mike’s lawnmower fuel is a mixture of five parts gasoline and three parts oil.  If he has a 10-gallon container of a 40% gasoline/60% oil mixture, how many gallons of pure gasoline must Mike add to the 10 gallons of gasoline/oil mixture to make lawnmower fuel?



24. The slope of one asymptote of the hyperbola 
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25. The data-storing region of a compact disc is an annulus with an inner diameter of 
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 inches and an outer diameter of 
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 inches.  What is the area of this region in square inches?










26. Three fair six-sided dice are rolled.  What is the probability that the numbers rolled form a sequence of consecutive integers (not necessarily in order)?










27. Willard’s favorite parabola has a focus located at (2, 4) and a vertex located at (
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28. What is the value of C in the following partial fraction decomposition?
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29. Find the eccentricity of the conic section defined by the equation 
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30. Evaluate:  
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31. In the graph of 
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32. The roots of the equation 
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33. Let 
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34. What is the harmonic mean of the 4 smallest positive perfect squares?












35. A rhombus with side lengths of 147 meters is the largest rhombus that can be inscribed in a particular ellipse.  Let E be the area of the ellipse and R be the area of the rhombus, both measured in square meters.  What is 
[image: image45.wmf]R

E

?



36. If 
[image: image46.wmf]1

>

c

, 
[image: image47.wmf]v

c

=

)

2

(

log

, and 
[image: image48.wmf]x

c

=

)

log(

, express 
[image: image49.wmf])

05

(.

log

5

 as a single fraction in terms of x and v with no logarithms.









37. The length of the apothem of a regular octagon inscribed in a circle is 
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mm.  What is the area of the circle in square millimeters?










38. A regular polygon with 65,537 sides can be constructed with an ordinary ruler and compass (and plenty of time).  If the 65,537-gon has D diagonals, evaluate 
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39. In the early 1900s, S. Ramanujan discovered that 
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