Mu Alpha Theta National Convention:  Hawaii, 2005

Probability Topic Test – Mu Division

1. If P(SC)=.88, P(TC)=.91 and P(S
[image: image105.wmf]T)=.19, what is P(S
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T)?

A) .03
B) .4
C) .0108
D) .22
E) NOTA

2. Five cards are drawn at random from a standard 52-card poker deck (without jokers).  What is the probability that the Queen of Hearts was drawn?
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E) NOTA 

Questions 3-5 refer to a multiple-choice test where each question has 5 possible answers, exactly one of which is correct (similar to this test).

3. If a student guesses a random answer on a single question, what is the probability that the student guesses correctly on that question?
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[image: image7.wmf]5

1


B) 
[image: image8.wmf]25

1


C) 
[image: image9.wmf]4

1


D) 
[image: image10.wmf]20

1


E) NOTA 

4. If the answers are randomly distributed, but the student limits his guess to A)-D), what is the probability that the student guesses correctly on a single question?
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E) NOTA 

5. Now suppose that A)-D) are equally likely, but each of those is twice as likely as E).  If the student limits his guess to A)-D), what is the probability that the student guesses correctly on a single question?
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D) 
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E) NOTA 

6. Seven coins are flipped.  What is the probability of getting fewer than three heads?

A) 
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[image: image20.wmf]7

2


C) 
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D) 
[image: image22.wmf]128

29


E) NOTA

7. The random variable X is uniformly distributed on the interval [0,6].  What is the expected value (mean) of X, E(X)?

A) 0
B) 6
C) 
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D) 18
E) NOTA

Questions 8-11 refer to two non-standard dice numbered as follows: Die 1 has sides numbered {1,1,1,2,2,2}; Die 2 has sides numbered {1,1,1,4,4,4}.  The dice are rolled and the results observed.

8. What is the probability of getting at least one 1?
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E) NOTA 

9. What is the probability that the sum of the rolls is greater than 4?
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E) NOTA 

10. Let A be the event that Die 1 rolls a 2, B be the event that Die 2 rolls a 4 and C be the event that the sum of the rolls is even.  Events A, B and C are said to be:

A) pairwise independent
B) mutually exclusive
C) independent 

D) conditional

E) NOTA 

11. What is the probability that the sum of the rolls is a prime number?

A) 
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C) 1
D) 0
E) NOTA 

12. A random subset of the ten smallest natural numbers is chosen.  What is the probability that the largest element of the chosen subset is odd (the empty set fails vacuously)?
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D) 
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E) NOTA 

13. What is the probability that a random 3-digit (no leading 0’s) positive integer is divisible by 11?
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E) NOTA 

14. The random variable Y has probability density function 
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 on the real line.  What is the value of c?

A) 1
B) 
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D) 
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E) NOTA 

15. Two integers, R and S (not necessarily distinct), are chosen at random from the interval [1,100] (with replacement).  What is P(
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E) NOTA

16. A random variable X has probability density function 
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.  What is P(X<1)?

A) 
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E) NOTA

17. In how many ways may 5 distinguishable crayons be placed into 4 distinguishable boxes if no box may be left empty?

A) 240
B) 625
C) 1024
D) 480
E) NOTA

18. What is the probability that a random 8-digit (no leading 0’s) positive binary integer has more 1’s than 0’s?
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[image: image57.wmf]256

93


C) 
[image: image58.wmf]2

1


D) 
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E) NOTA 

19. A quality control inspector tests flibberty-jibbits from a box.  He begins by selecting two flibberty-jibbits.  If both flibberty-jibbits are good, the box passes.  If both flibberty-jibbits are faulty, the box is rejected.  If exactly one flibberty-jibbit if faulty, he selects two more flibberty-jibbits (without replacement of the first two selected) and tests them.  If either of the flibberty-jibbits in the second selection is faulty, he rejects the box.  If both of the flibberty-jibbits in the second selection are good, the box passes.  In a box of 10 flibberty-jibbits, if 4 flibberty-jibbits are faulty, what is the probability that the inspector will reject the box?
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E) NOTA

20. [image: image1.wmf]È

The diagram to the right shows all of the streets in Fictitiousville, ID (six roads running N to S and six roads running E to W).  If a person starts at point A (the NW corner of the town) and walks to point B (the SE corner of the town), traveling ONLY along the streets and ONLY in the south or east directions, what is the probability that the person will not travel through point C (one block SW of the NE corner of town)?
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E) NOTA

21. Urn I contains 2 red balls and 3 white balls while urn II contains 7 red balls and 3 white balls.  An experiment consists of (somehow) choosing an urn and then randomly selecting a ball from that urn.  With what probability must urn II be chosen to give P(urn II was chosen | ball is red) = .5?

Note:  P(E|F) is the conditional probability of E given F
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E) NOTA 

22. Six dice are rolled simultaneously.  What is the probability that all of the digits 1-6 are displayed as results of the die rolls?
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E) NOTA 

23. Four friends meet for lunch and each friend puts his car key in the middle of their table.  After lunch, each friend grabs a key at random.  What is the probability that at least one person gets his own key?
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E) NOTA 

24. Dick and Jane agree to meet at a restaurant for lunch.  Dick will arrive at a random time between 11:00 AM and 1:00 PM and will wait 
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 of the time from when he arrives until 1:00PM (thus if he arrives at 11:00AM, he will wait 30 minutes, if he arrives at 12:20PM, he will wait only 10 minutes).  Jane will arrive at a random time between 12:00PM and 1:00PM and will wait 30 minutes.  What is the probability that they are both at the restaurant at the same time?
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E) NOTA
25. A random variable X has cumulative distribution function 
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.  What is the expected value (mean) of X, E(X)?

A) 1
B) 
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E) NOTA

26. Five distinguishable one-sided keys (a one-sided key has one edge that is “flat” and one edge that is “bumpy”) are placed on a key ring.  In how many distinguishable ways may this be done?

A) 3840
B) 1920
C) 768
D) 384
E) NOTA 

27. Five cards are drawn at random from a standard 52-card poker deck (without jokers).  What is the probability that at least one card from each of the four suits was drawn?
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E) NOTA 

28. Two real numbers are chosen at random from the closed interval [1,7].  What is the probability that their sum exceeds 11?

A) 
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E) NOTA 

29. Let Pn be the probability that a random positive n-digit (no leading 0’s) integer contains the digit 2.  What is 
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A) 0
B) 1
C) 
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E) NOTA 

30. The probability density function 
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 corresponds to a random variable X.  What is the cumulative density function for X?
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B) 
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C) 
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D) 
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E) NOTA 
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