Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Probability Topic Test – Alpha Division

1. E
180
Order matters, except of the “a”s and “i”s, so 
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2. B
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Both of the second die must show the same number as the first, 
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3. D

[image: image4.wmf]5

1


Fix the answer.  The student has 
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 chance of guessing correctly, D.

4. D
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Fix the guess.  The student has 
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 chance of guessing correctly, D.

5. C
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All A through D have a 
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 probability of being correct, A.

6. D
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The events are independent, so the probability of both happening is 
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7. E
8
{HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}, E.

8. B
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Each subset is equally likely and 
[image: image13.wmf]2

1

 of them contain 5, B. 

9. C
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There are 11 ways that at least one die can be a 2, 2 of which sum to 6, C.

10. C
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If 
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11. C
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The first such number is 104 = 8*13, the first multiple of 8 larger than 999 is 1000 = 8*125, so there are 125 – 13 = 112 out of 1000 such numbers, C.

12. B
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This can happen if the 2nd, 3rd, 4th or 5th number of the sequence is 4.  If we first calculate the probability that the previous die rolls is 1, 2 or 3, then these have respective probabilities of 
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13. B
.04
Venn diagram or: P(EC
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F)= .15 +.09 – .19 = .05, so P(EC
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14. B
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The probability that any given number is in the set is 
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, so the probability that we want is the P(set contains 10) + P(set contains 8 but not 9 or 10) + ... = 
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15. A
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P(I, red) + P(II, red) = 
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16. C
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Since conditional probability is P(I, red)/P(red),this question is the equation 
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17. D
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This is P(both white) + P(both red) = 
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18. D
256
The first digit is 1, the of the remaining 9 digits, by symmetry, exactly half of the time there will be an odd number of 1’s, so 
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19. A
6
The expected value of the 6-sided die is 
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, similar for the 4-sided die.  By independence, the expected value of the sum is the sum of the expected values, 
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20. B
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This is 
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21. A
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Either 1, 2 or 4 people got their keys.  Case 1: there are 4 ways to choose the sole person to get his own key, for each of those, there are 2 ways that the other three could mix the remaining keys, 8 total.  Case 2: there are 
[image: image50.wmf]6

2

4

=

÷

÷

ø

ö

ç

ç

è

æ

 ways that this could happen (choose the pair that get their own keys, the other pair switched keys).  Case 4: 1 way.  8+6+1 out of 4!=24 ways to distribute keys, A.

22. D
1800
Pick the pair of crayons that will be in the same box, 
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 ways to do that.  Place the remaining 5 objects (4 single crayons and the pair of crayons) in the boxes  There are  5! = 120 ways to do that, giving a final answer of 120*15, D.

23. B
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There are 3 ways to get from A to C, 3 ways to get from C to B, so 9 ways to get from A to B though C, so out of 
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24. A
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The only combinations that give a sum of 11 or more are {74, 75, 76, 65} out of 
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 combinations, A.

25. B
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There is 3c3=1 way to get three reds, 4c3=4 ways to get three whites, and 5c3=10 ways to get three blues, for a total of 15.  There are 12c3=220 ways to draw three marbles, so 15/220 = 3/44.

26. B
48
Choose your favorite key/position.  The remaining 3 keys must be ordered, 3P3, and oriented, 23 giving 6*8 placements, B.

27. B
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There are 5 cards out of 52 that could be the Deuce of Spades, so B.

28. E
1/15
The first letter must be a constant, 1/3 probability, the second letter must be the other constant, 1/5 probability, so E.

29. C
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Plot their arrival time DxJ and calculate areas:  Let 0 be 12:00PM, 60 be 1:00PM, so the possible arrival times are on a 60x60 grid.  If 
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 then they meet.  This has an area of 1550 of the total 3600, C.

30. D
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The first digit must be one of the 5 odd digits of the 9 possible (0 cannot be the first digit).  The other 4 digits have 5/10 chance of being odd, 
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