Mu Alpha Theta National Convention:  Hawaii, 2005

School Bowl – Alpha Division



1. Determine the area, in square centimeters, of a rhombus with diagonals measuring 5cm and 12cm.









2. What is the minimum value attained by the function 
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3. A pig is confined to a triangular pen with sides measuring 5, 9, and 10 meters.  How many square meters are in the area enclosed by the pen?











4. Find the approximate perimeter (in cm) of a semicircle with radius 3 cm.  Use 
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 as an approximation for 
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 and express your answer as a common fraction.




5. The non-zero sum of an infinite geometric series is four times its initial term.  What is the common ratio of the series?









6. What is the magnitude of the vector 
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7. Sean’s cable modem uploads data at a rate of 48 KB per second.  Unfortunately, the modem is unreliable and goes offline for ten minutes every hour.  What is Sean’s effective upload rate (in KB per second), factoring in downtime?









8. If 
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, express 
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9. Find the magnitude of the complex expression 
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10. How many squares of any size appear in a square grid 20 squares wide and 20 squares high?









11. 
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.  Given that 
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12. Find the sum of the positive integral factors of 210.



13. Find the ratio of the area of a regular hexagon with sides measuring 4 cm to the area of an equilateral triangle with sides measuring 2 cm.









14. Let 
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 represent the sum of the n smallest natural numbers.  Evaluate: 
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15. The amount of charge Q (measured in coulombs) in a capacitor at time t seconds can be modeled by the equation 
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.  At what time, to the nearest second, was the charge 34 coulombs?









16. Peter has an unfair coin that lands on heads twice as often as it lands on tails.  What is the probability that Peter’s coin will land on heads exactly three times in five flips?



17. My bathtub has a small leak that allows water to flow out at a constant rate.  It takes 10 minutes to fill the bathtub; once filled, all of the water leaks out 30 minutes later.  If I fix the leak, how many minutes will it take to fill the bathtub?

18. 
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 (two-digit numbers in base eleven and base nine, respectively) represent the same base ten number.  What is 
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19. Evaluate: 
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20. A 40-degree sector of a circle has area 
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 square inches.  What is the circumference (in inches) of the entire circle?



21. A swimmer wishes to cross a 12-foot river that runs east-west with a steady 4 feet per second current.  If the swimmer swims due north at a rate of 2 feet per second, how many feet from his starting point will he be when he reaches the other side?








22. Solve for x in the interval 
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23. Let 
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24. Find the product of the five complex fifth roots of 
[image: image22.wmf]4

3

+

i

.



25. The magnitude of 
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26. Express the solution to the following system of equations as an ordered triplet 
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27. How many trailing zeros appear in the decimal expansion of 
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28. Sara received a scale model of the Great Pyramid of Giza for her birthday.  The scale model is similar to the original; each edge is 
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th the size of that of the Great Pyramid.  What is the ratio of the model's surface area to that of the Great Pyramid?



29. The graphs of 
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 intersect at the first quadrant at the point 
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30. Two adjacent sides of a triangle measure 
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cm and 
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cm.  If the area of the triangle is 
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cm², what is the cosine of the angle between the two sides?










31. Find the area of the triangle inscribed in the regular octagon in the figure.
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32. Rank the variables A, B, C, and D in ascending order of magnitude.
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33. Maurice is on a low-carb diet that restricts him to exactly 1998 calories per day.  Every day he eats only pork rinds (9g of fat and 18g of protein per serving) and bacon (3g of fat and 3g of protein per slice).  If Maurice eats 10 servings of pork rinds, what is the maximum number of slices of bacon he can have and still remain on the diet?  Fat has 9 calories per gram and protein has 4 calories per gram.






34. Find the area enclosed by the graph of the equation 
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35. Triangle T is similar to triangle S, with the largest side of S measuring 5 inches more than that of T.  The smallest side of T measures 2 inches less than that of S.  What is the ratio of the length of the smallest side of T to the largest side of T?










36. Determine the volume (in cubic inches) of a conical frustum with smaller radius 3in, larger radius 6in, and height 3in.



37. If the positive integral factors of 8127 are listed in ascending order, what is the 15th number listed?









38. What is the remainder when 
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 is divided by 13?











39. Evaluate the sum of the first 10 terms of the series 
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40. Find all values for x in the interval 
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