Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Probability Topic Test – Mu Division

1. E
.02
P(S)=.12, P(TC)=.09 and P(S
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T)=.12+.09-.19, E.

2. A
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There are 5 cards out of 52 that could be the Queen of Hearts, so A.

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

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

5. D
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Each of A through D has a 
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 probability of being correct, D.

6. D
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The probability of getting 0, 1 or 2 heads is 
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 respectively, so D.

7. E
3
The “average value” of a uniform RV on 
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8. B
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Probability of NOT getting a 1, is 
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, so the probability of getting AT LEAST ONE 1 is B.

9. A
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The sum is greater than 4 if and only if the second die lands on a 4, A.

10. A
pairwise independent
Any pair of these three events is independent, but the three taken together are not mutually exclusive, the outcome of two events determines the third, and “conditional events” makes no sense, A.

11. E
3/4
The only possible primes are 2, 3, 5, so E.

12. B
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The largest number may be 9, 7, 5, 3, 1.  Since each number has 1/2 probability of being in the set and 1/2 probability of not being in the set, for 9 to be the largest number, 10 must not be in the set and 9 must be, so this happens with probability 
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13. C
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The first such number is 110 = 11*10, the first number larger than 999 that fails is 1001 = 11*91, so there are 91-10 such numbers out of 1000, C.

14. E
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Solve: 
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15. D
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If 
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16. C
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This probability is the area under the curve left of 1, 
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17. A
240
Pick the pair of crayons that will be in the same box, 
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 ways to do that.  Place the remaining 4 objects (3 single crayons and the pair of crayons) in the boxes  There are  4! = 24 ways to do that, giving a final answer of 10*24, A.

18. C
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For this to happen, the number must have 5 or more 1’s.  The first digit is 1.  By symmetry, 1/2 the numbers will have 4 or more 1’s in their remaining digits, C.

19. B
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The probability of rejection on the first pass is 
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.  The probability of rejection on the second test (exactly one bad on the first test and not passing the second test) is 
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, giving B.

20. B
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The traveler must move 10 blocks from A to B, of which 5 are down, so there are 
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 paths.  Likewise, from A to C, there are 5 paths, and 5 paths from C to B, giving 25 paths from A to B though C, so 227 paths that do NOT go through C, B.

21. A
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This is to solve the equation 
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22. B
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The first die may be any number.  The second must be one of the 5 that the first die wasn’t.  The third must be one of the 4 numbers not displayed, etc.  This gives an answer of 
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23. D
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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 
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 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, D.
24. B

[image: image46.wmf]48

13


Plot their arrival time DxJ and calculate areas:  Let -60 be 11:00AM, 60 be 1:00PM, so the possible arrival times are on a 120x60 grid.  If Jane is later than 30 minutes before Dick and earlier than 
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 (length of time Dick gets there before 1:00) after Dick arrives, (given by the following inequalities) 
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 then they meet.  This has an area of 1950 out of a total of 7200, B.

25. D

[image: image49.wmf]3

4


The cdf, F(x) is given, so the pdf, 
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26. D
384
Choose your favorite key/position.  The remaining 4 keys must be ordered, 4!, and oriented, 24 giving 24*16 placements, D.
27. D
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Firstly, pick the suit that will be doubled, 4 ways to do that.  From that suit, there are 
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 ways to choose the cards.  From each of the remaining 3 suits, there are 13 ways to choose the cards, giving 4*
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 possible hands.  After much cancellation and arithmetic, D.

28. A
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Plot the product [1,7]x[1,7].  The sum exceeds 11 if x+y>11.  By area, this has area of 
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 out of a total area of 
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29. B
1
The probability that an n-digit number DOESN’T contain the digit 2 is 
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 (the first digit is different, since it can’t be 0).  Taking the complement and limits gives 1, B.

30. A
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Integrate f(x) and solve 
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