Mu Alpha Theta National Convention:  Hawaii, 2005

Interschool Test

1. Consider the matrices 
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.  How many permutations of the letters in ABCDEF represent matrix multiplications that can be perforrmed?

2. For wwhat value of x between 0 and 12 inclusive is 
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3. What is the area, in square centimeters, of the largest regular hexagon thatt can be drawn with all its points on or inside a square with sides measuring six centimeters?

4. What is the largest volume of a riight circular cone that can be contained by a cube with edges of length 4?

5. What is the sum off all values of x, 
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6. What is the area, in square centimeters, of a regular dodeecagon with sides measuring 12 cm?

7. a)  Evaluate:  
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b)  Give a non-calculus explanation for yourr answer to part a.

8. Who is the cutest girl at the conventioon?

9. What is the neyxt term of the sequence 45, 4905, 494550, ____________?

10. What local pizza place will deliver the cheapest pizza to this hotel?  Staple a flier or menu documenting that an x-inch pizza can be purchased for y dollars to this answer sheet, drawing attention to the price and measurement.  Note thatt offers for multiple pizzas do not count for this problem.

11. If the digits 1-9 are each used exactly once to make three three-digiit numbers (e.g. 123, 456, and 789) that are then added together, how many distinct sums are possible?

12. What is the unnits digit of 
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13. According to the 2000 Census, where does Hawaii rank among the states in teerms of population?

14. Since Hawaii became a state, there have been only two electionns in which the majority of Hawaii’s voters have voted for the Republican candidate for President of the United States.  Who were those two Republicans?

15. Honolulu is Hawaii’s most populated city with about 380,000 people.  What is Hawaii’s ssecond largest city, and what is its current population rounded to the nearest ten thousand?

16. In what year waas the Kamehameha Schools founded?

17. Which of the following distances is greater, and by how many miles (to the nearest hundred)?
A.  Hhonolulu to Los Angeles
B.  Los Angeles to New York City

18. The University of Hawaii main campus is in Manoa.  To the nearest thousand, how many studentts attended the University of Hawaii at Manoa during the 2003-2004 academic year?

19. The highest point in Hawaaii is on which mountain, and how many feet above sea level is it to the nearest hundred?

20. What is the Hawaiian namee of Hawaii’s official state bird?

21. Hawaii’s largest stadium is Aloha Stadium, home of the NFL’s Pro Bowl.  What iss the seating capacity of Aloha Stadium to the nearest ten-thousand?

22. The written form of the Hawaiian language uses how many letters (ignnore superscripts and other marks)?

23. What is thee Hawaiian name of Hawaii’s unofficial state fish?
24. IXICFGJDTICVWPRUTGVZUFGZFKGVXICIACIXKVUIVFUFKCUOUQQWUDCVUTDFGUZXCUMGHGZATUFVUQVWPRUTVVKUDTHITTUOWUDFUHUIZIZITWVGVFUQGZHUDFOKGJKVWPRUTGVOKGJKPIZWIHHGFGUZITOUCHVPIWVDXXTWIAUUHLDIZFGFWUQHIFIVUGIHHIVPIZWIVGJIZFKGZBUQFKIFHUZUFJUZFIGZFKIFXICFGJDTICVWPRUTFKIFGVXCURIRTWIAUUHIPUDZFUQHIFIVUUZFUFKGVXICIACIXKVVUTDFGUZOOKGJKGVQUCFWQUDCFKGCFWQGCVFV

25. The first two digits of your ID Number identify your school.  The third digitt identifies your division (Mu, Alpha, or Theta).  The fourth and fifth digits identify you as an individual within your school and division.  What is the significance of the sixth digit in your ID number?

26. List thrree vectors m, n, o  (in that order, and in <a, b, c> form) none of which are scalar multiples of i, j, or k, such that 
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27. A certain kind of sand has the property that every grain has the exact same weight.  If 17 are weighed on a scale that rounds its measurement to the nearest thousandth of a gram, the scale reads 0.249.  If 43 are weighed on the same scale, it reads .629.  If 113 are weighed on the same scale, it reads 1.654.  This information allows you to conclude that the weight of a single grain of sand is between A and B grams.  What is the smallest ppossible difference of A and B, to the nearest nanogram?

28. If every possible combination of three letters is considered a “word”, what is the number of three-letter words on a standard Boggle booard with sixteen different letters displayed?

29. A game is played in which players earn points by identifying certain shapes that can be made by the intersection of a plane with a cube.  What is the maximum number of pooints a player can score?

Scalene triangle (1 pt)
Isosceles triangle (2 pts)
Equilateral triangle (5 pts)
Square (1 pt)
Non-square rectangle (3 pts)
Non-rectangular rhombus (7 pts)
Non-rhombic-nor-rectangular parallelogram (8 pts)
Non-parallelogram trapezoid (11 pts)
Irregular Pentagon (4 pts)
Regular Pentagon (15 pts)
Irregular Hexagon (6 pts)
Regular Hexagon (19 pts)
Irregular Heptagon (9 pts)
Regular Heptagon (23 pts)
Irregular Octagon (10 pts)
Regular Octagon (25 pts)

30. Task A requires 12 units of work.
Task B requires 8 units of work.
Task C requires 9 units of work, but cannot be started until task B has been completed.
Task D requires 5 units of work, but cannot be started until task A has been completed.
Task E requires 6 units of worrk, but cannot be started until tasks A, B, & C have all been completed.
 
As the task manager, you have three people you can assign to tasks:  Person Z works at a rate of 2 units of work per hour, Person Y works at a rate of 3 units of work per hour, and Person X works at a rate of 5 units of work per hour.  Furthermore, Person X is an expert at tasks A and D, Person Y is an expert at tasks B and C, and Person Z is an expert at task E.  People work at twice their normal speed on tasks that they are experts at, and may switch instantaneously switch between tasks at any time.  You may begin assigning people to tasks at noon.  All answers should be rounded to the nearest minute.

a)  What is the earliest time at which Task A can be completed? 
b)  What is the earliest time at which Task C can be completed? 
c)  What is the earliest time at which Task E can be completed?

31. An aluminum can with an interior cavity in the shape of a right circular cyllinder with diameter of 6.5 cm and a height of 11 cm has a mass of 14 g and a center of mass at the geometric center of the cavity.  To what depth, to the nearest millimeter, should the can be filled with water in order to make the center of mass as low as possible?

32. The interior of my canning pot is a right circular cylinder with a diameter of 41 cm and a depth of 24 cm, while exteriors of my canning jars are right circular cylinders with diameters of 8.5 cm and heights of 16.5 cm.  It takes forever to bboil the water in my canning pot, so I want to use as little as possible; what is the minimum depth of water (in centimeters) I can pour into the empty pot to boil so that when I add eight jars (oriented vertically) the water will rise to at least one centimeter above the tops of the jars?

33. In the square grid to the right mmissing three vertices, how many paths of length 20 are there from the upper left corner to the lower right corner?

34. In the square grid to the right missing threee vertices, how many rectangles can be drawn?
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36. What is the next term oof the sequence 65, 36, 154, 75, ___?

37. What is the thirtieth word of Chapter Thirty off Harry Potter and the Half-Blood Prince?

38. A country is going to build a network of rail lines connecting its cities (A-J).  The grid below shows the cost (in millions of dollars) of the cheapest way to connect each pair of cities.  What is the leastt amount (in millions of dollars) that can be spent on a network that will allow travel between any two cities (perhaps by connecting through other cities)? 
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	A
	143
	771
	934
	866
	144
	802
	234
	746
	988

	B
	562
	797
	855
	265
	267
	746
	944
	592
	 

	C
	714
	848
	486
	112
	716
	353
	698
	 
	 

	D
	300
	570
	801
	416
	339
	277
	 
	 
	 

	E
	854
	145
	794
	551
	861
	 
	 
	 
	 

	F
	716
	981
	928
	628
	 
	 
	 
	 
	 

	G
	653
	278
	425
	 
	 
	 
	 
	 
	 

	H
	874
	126
	 
	 
	 
	 
	 
	 
	 

	I
	527
	 
	 
	 
	 
	 
	 
	 
	 


39. What is the next terrm in the sequence 6, 6, 60, 24, 24, 6, 60, 120, 12, 6, ____?

40. The inhabitants of a distannt planet use a language whose alphabet consists of only three letters.  Any word in this language consists of using each of these letters an odd number of times, and any sequence of letters such that each of the three letters is used an odd number of times is a valid word.  How many eleven-letter words are there in this language?

41. What is the sum of the digits of the base ten numeral equayl to 
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42. If x and y are numbers such that 
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43. Let f be a fifth-degree polynomial with real-number coefficients such that 
[image: image18.wmf](

)

0

fx

=

 has fiive distinct solutions with a sum of 2005.  What is the sum of the solutions of 
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44. Let A, B, and C be the inteerior angles of a triangle.  If 
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45. Let A be a five by five matrix such that each row and each column form an arithmetic sequence.  If 
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46. How many triangles of any size and shape appear in the regular hexagon with its diagonals shown to the right?

47. The price of pens has skyrocketed in recent years.  Each year the price has increased, and for the last seven years (including this year) the new price has been the sum of the prices for the previous two years.  Last year a pen cost 60 cents.  What is the difference in cents between the price of a pen this year and the price of a pen seven years ago?

48. What is the sum of the first 2005 terms of the recursive sequence defined by 
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