Mu Alpha Theta National Convention:  Hawaii, 2005

Poi Bowl – Alpha Division


1. If the cosine of an angle in a triangle is 
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, what is the tangent of the angle?

A) 
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B) 
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C) -5
D) 
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E) NOTA 

2. The square roots of 1 are 1 and –1.  How many of the following are cube roots of 1, where 
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I.  1

II.  -1
III.  
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IV.  
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V.  
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VI.  
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A) 1
B) 2
C) 3
D) 4
E) NOTA 

3. What is the shape of the graph of 
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A) square
B) circle
C) hyperbola
D) line
E) NOTA 

4. Which of the following is equivalent to 
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A) 0
B) 1
C) -1
D) 3(
E) NOTA 
5. 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 
6. 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

7. 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

8. Freddy Adu scored two goals in a soccer game in which there were two different goalies on the other team.  If each goalie was equally likely to be guarding the goal at any instant during the game, what is the probability that both of Freddy's goals were scored against the same goalie?

A) 
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D) 
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E) NOTA 

9. What is the shape of the graph of 
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, where 
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 returns the larger of a and b?

A) square 
B) triangle
C) circle
D) ellipse
E) NOTA 
10. 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

11. Let 
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. If 
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A) -6
B) -3
C) 6
D) 15
E) NOTA 

12. In a triangle with sides measuring 4 cm, 5 cm, and 6 cm, what is the sine of the smallest angle?

A) 
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B) 
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C) 
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D) 
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E) NOTA

13. Round log10(230) to the nearest integer.

A) 2
B) 3
C) 4
D) 5
E) NOTA  

14. 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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C) 
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D) 
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E) NOTA 
15. Which of the following best describes the shape of the graph of 
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A) line
B) diamond
C) circle
D) ellipse
E) NOTA

16. What is the largest value of 
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A) 
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E) NOTA 

17. Evaluate:  
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A) 12
B) 18
C) 32
D) 36
E) NOTA
18. The number of rabbits during year n is 
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[image: image42.wmf][

]

[

]

11

RnRnn

+=++

.  If 
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, what is the number of rabbits in year 100?

A) 10,100
B) 1001
C) 1111
D) 5050
E) NOTA  
19. 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

20. How many times does the graph of 
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A) 0
B) 1
C) 2
D) 3
E) NOTA

21. Given that 
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A) 3
B) 6
C) 
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E) NOTA

22. A protein can be described as a unique sequence of amino acids. Each amino acid is one of twenty types. How many possible proteins are there that are 120 amino acids long?

A) 2400
B) 
[image: image51.wmf]20

120


C) 
[image: image52.wmf]120

20


D) 
[image: image53.wmf]20120!

×


E) NOTA

23. Which of the following values of x satisfies 
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A) 
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B) 4
C) 6
D) 8
E) NOTA

24. The taxicab distance measures the distance between two points as the sum of the absolute value displacements in the directions of each of the coordinate axes. What is the taxicab distance between the three-dimensional points (-3, 4, 16) and (2, 1, 23)?”

A) 
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C) 12
D) 15
E) NOTA
25. Evaluate 
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, expressing your answer in base 8.

A) 
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E) NOTA

26. 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

27. What is the cosine of the angle between the vectors 
[image: image63.wmf]4,3

-

 and 
[image: image64.wmf]5,12

?

A) 
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E) NOTA

28. 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

29. 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 

30. 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
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