Mu Alpha Theta National Convention:  Hawaii, 2005

Poi Bowl – Mu Division


1. The square roots of 1 are 1 and –1.  How many of the following are cube roots of 1, where 
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A) 1
B) 2
C) 3
D) 4
E) NOTA 

2. Which of the following is equivalent to 
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A) 0
B) 1
C) -1
D) 3(
E) NOTA 
3. The number of rabbits during year n is 
[image: image7.wmf][

]

Rn

.  The number of rabbits during the next year is 
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, what is the number of rabbits in year 100?

A) 10,100
B) 1001
C) 1111
D) 5050
E) NOTA  
4. A spoked wheel turns clockwise at one rotation per second. You film the wheel turning, but you only take one picture every .75 seconds.  As your film rolls, what will the wheel appear to be doing?   Assume that the wheel’s orientation is discernable in a still picture.

A) staying still

B) turning clockwise
C) randomly moving back and forth
D) turning counter-clockwise
E) NOTA 
5. Downbeats in a song are evenly spaced in time.  A DJ starts three songs at the same time.  The first song has a downbeat every 3 seconds, the second song has three downbeats every 4 seconds, and the third song has 5 downbeats every 8 seconds.  How many seconds are there between downbeats of the mix, where a downbeat of the mix occurs whenever all three mixed songs have a downbeat at the same time?

A) 3
B) 7
C) 15
D) 24
E) NOTA
6. A teacher gives five tests, each of which you pass or fail. If you fail two or more of his tests he flunks you, otherwise you get an A for the quarter.  There are 32 possible combinations of passing or failing the five tests. How many of those combinations lead to an A for the quarter? 

A) 6
B) 10
C) 12
D) 16
E) NOTA 
7. What is the shape of the graph of 
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A) square 
B) triangle
C) circle
D) ellipse
E) NOTA 
8. Two groups play a game. As long as both groups have someone uncaptured, Group X captures 20 of Group Y every day, and Group Y captures 15 of Group X every day. Once at least one group has no members, the game is over.  Initially, there are 230 Group X people and 300 Group Y people. Which group has people left uncaptured at the end of the game?

A) Group X

B) Group Y
C) Neither

D) More information needed
E) NOTA

9. A group of 30 people is visited by two missionaries.  Each day, Missionary X converts one-tenth of the people who do not believe in religion X to religion X and Missionary Y converts one-fifth of the people who do not believe in religion Y to religion Y.  Which of the following statements best describes the results of the missionaries’ actions?  Assume that a person can only believe in one religion at any given moment, but can change their religion as much as they wish.

A.  It depends on the initial distribution of religions among the 30 people.
B.  Eventually there will be ten followers of religion X and twenty followers of religion Y.
C.  Eventually there will be twenty followers of religion X and ten followers of religion Y.
D.  Eventually, everyone will be a follower of religion Y.
E.  NOTA

10. Which pair of vectors is perpendicular?

A) 
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B) 
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E) NOTA

11. Three cards are drawn from a shuffled pack. Determine whether each of these statements is more likely true or more likely false?

I. At least 2 of the 3 are the same suit
II. All 3 cards are different suits.

A) Both are likely true
B) Both are likely false 
C) I is likely true, II is likely false
D) I is likely false, II is likely true
E) NOTA 

12. A signal is described by 
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 where t represents time in seconds.  Which of these describes a signal that has been delayed in time by three seconds then sped up in time by a factor of two (where the speeding up does not change what happens at time 
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B) 
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D) 
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E) NOTA 
13. Jason has a computer that boots in 5 minutes half of the time, but half of the time it boots for 5 minutes and then reboots. When it reboots, half of the time it reboots fine in 5 minutes, and half of the time it spends 5 minutes rebooting and then re-reboots, and so-on. If Jason tries to turn the computer on, how many minutes will it take on average before he can use it?

A) 10
B) 12.5
C) 13
D) 15
E) NOTA

14. Ten friends decide to play tackle football. How many different ways are there to create two teams of five, each with a designated captain?

A) 120
B) 252 
C) 1260
D) 6300
E) NOTA

15. A recent Australian study shows that migrants are 5 times as likely to develop cancer as locals of the same gender, and men are 40 percent more susceptible than women.  How many times as likely is a male migrant to develop cancer than a local woman?

A) 5.2
B) 5.4
C) 7
D) 7.2
E) NOTA

16. Real numbers X and Y are chosen independent of each other, uniformly at random between zero and one. What is the probability that 
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E) NOTA
17. Evaluate:  
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A) 1
B) -1
C) 
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D) 2
E) NOTA
18. Which of the following is equivalent to log e (log2  (e4))?

A) 4
B) 
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C) 16
D) 
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E) NOTA
19. A system g takes input x and outputs g(x).  The system is called linear if for all constants a and all inputs x, g(ax) = ag(x).  Which of the following systems are linear?

I) g(x) = 3
II) g(x) = 5(x-2)

A) I only
B) II only
C) Both  
D) Neither
E) NOTA

20. Sandy and Todd play a game where they take turns tossing a fair coin. The first one to toss a head wins. If Sandy starts, what is the probability that Sandy wins?

A) 
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E) NOTA 

21. Evaluate 
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, expressing your answer in base 8.

A) 
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E) NOTA

22. Evaluate the integral:  
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A) 
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B) 0
C) 5
D) 
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E) NOTA
23. What is the period of 
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A) 
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B) 
[image: image49.wmf]43


C) 12
D) not periodic
E) NOTA

24. Which of the following statements are always true regarding 
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A) II only
B) III only          C) I and III only
D) II and III only
E) NOTA
25. Evaluate the integral:
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A) 24
B) 
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D) 8
E) NOTA
26. Evaluate the geometric series: 
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A) 
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C) 1.21
D) 1.225
E) NOTA

27. Three towns are located on the Cartesian grid at (0,0), (5, 3) and (19, 2).  The transit authority would like to build a bus station so that the sum of the squares of the distances from the station to the three towns is a minimum. At what point, in the form (x, y), should the bus station be located?

A) (5,3)
B) (5,2)
C) (12,1)
D) (8, 5/3)
E) NOTA 

28. Evaluate:  
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A) 208
B) 564
C) -640
D) -818
E) NOTA
29. A function is even if f(t) = f(-t) for all t and odd if f(t) = -f(-t) for all t.  Which of the following statements are true?

I) An odd function multiplied by an even function will always be odd.
II) An even function multiplied by an even function will always be even. 

A) only I
B) only II
C) Both
D) Neither
E) NOTA

30. Consider a positive number a < 1.  A unit hypercube in n-dimensions has edges of length 1 and a volume of (1)n.  Consider another n-dimensional hypercube of edge length (1-a), which is completely inside the first n-dimensional hypercube. In the limit as the number of dimensions n goes to positive infinity, what is the volume of the region inside the outer hypercube but not inside the inner hypercube?

A) 0 
B) 1
C) 
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E) NOTA
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