Mu Alpha Theta National Convention:  Hawaii, 2005

Poi Bowl – Theta Division


1. What is the probability of rolling a fair six-sided die three times and getting a 3, a 4, and a 3 in that order?
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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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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. Two indistinguishable satellites occupy two different orbits out of four possible orbits. How many ways could the satellites be arranged?   

A) 6
B) 12
C) 16
D) 24
E) NOTA 

5. What is the sum of the distinct prime factors of 3585?

A) 137
B) 174
C) 213
D) 251
E) NOTA 

6. A long cable has a circular cross-section with a 4 mm diameter, and is surrounded by protective rubber that is 1 mm thick.  What is the circumference of a cross-section of the coated cable, in millimeters?
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E) NOTA 

7. 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

8. 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

9. It takes half an hour to walk to school or 12 minutes if you ride a bike.  One day you bike halfway to school, then meet a friend and walk with him the rest of the way.  How many minutes does it take to get to school that day?

A) 21
B) 24
C) 27
D) 42
E) NOTA 

10. Ravi wants to buy a new computer. His mother says she will pay half the amount that Ravi pays.  If the computer costs $672, how much will Ravi have to pay? 

A) $336
B) $348
C) $424
D) $448
E) NOTA 

11. 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?
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E) NOTA 

12. Amy goes to school from 7:15 am to 2:30 pm, and she baby-sits her little sister from 3:00 pm until 6:15 pm. Later, she works at a coffee shop from 7:30 pm to 10:30 pm.  How many hours a day is Amy not at school, nor baby-sitting, nor working at the coffee shop?

A) 10.5
B) 10.75
C) 11
D) 11.25
E) NOTA 

13. 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

14. In a certain town 30% of families pay $400 per rent per month and 40% pay $800 rent per month.  If the average family’s rent per month is $800, how much do the other 30% of families pay in rent per month on average?

A) $1050

B) $1100
C) $1200

D) More information needed
E) NOTA 

15. Let 
[image: image19.wmf]2

36

X

=

, 
[image: image20.wmf](

)

2

81

YX

+=

, and 
[image: image21.wmf](

)

3

64

ZY

-=

 for real numbers X, Y, and Z. If 
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A) -6
B) -3
C) 6
D) 15
E) NOTA

16. 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

17. Evaluate:  
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A) 16
B) 64
C) 1,808,048
D) 4,030,672
E) NOTA 

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

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

19. 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

20. Evaluate:  
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A) 27  
B) 36
C) 48
D) 72
E) NOTA 

21. The mean tax cut for three families is $400 and the median is $100.  If one family gets a tax cut of $1020, what was the smallest tax cut?

A) $80

B) $100
C) $400

D) Not enough information
E) NOTA

22. Which of the following points is a focus of the graph of 
[image: image26.wmf]22

162596250810

xyxy

-+++-=

?

A) 
[image: image27.wmf](

)

3,5

-

 
B) 
[image: image28.wmf](

)

5,3

-


C) 
[image: image29.wmf](

)

6,5

-


D) 
[image: image30.wmf](

)

3,8

-


E) NOTA

23. 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

24. A soda manufacturer pays Warren Harding High School 7 cents for every can of pop students buy from the pop machine.  The Parent Teacher Association doesn’t want students to be encouraged to consume so much sugar and caffeine and so offers the school  $180 to turn off the pop machine. What is the minimum number of drinks the machine must sell to make more money by keeping the pop machine running than by turning it off?

A) 2552
B) 2131
C) 2564
D) 2572
E) NOTA

25. How many times does the graph of 
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 in the Cartesian plane?

A) 0
B) 1
C) 2
D) 3
E) NOTA

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

27. 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) 
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E) NOTA

28. 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

29. What are the roots of 
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A) 2, 
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B) 2, 
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E) NOTA

30. Evaluate 
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E) NOTA
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