MATH 1431

Fall 2005 – Test III
NAME_____________________________________________________________________________
For #1–10, select the most appropriate answer (3 points each).
(removed)

For #11–17, provide a short answer and a short explanation (3 points each).
11. State, in your own words, the Law of Large Numbers.
12. State, in your own words, the Central Limit Theorem.
13. Explain the difference between independent events and disjoint events.
14. List the conditions for a binomial setting.
15. Explain the difference between the classicist view of probability and the frequentist view of probability.
16. What is the mean and standard deviation of a sampling distribution?
17. Suppose you flip a fair coin five times. What is the probability that the fifth flip is Tails given that the first four flips were Heads?
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For #18–23, provide detailed answers.
18. (15 points)
a. Construct the sample space for rolling two fair 4-sided die.

b. Find the probability of rolling a 2 on one dice and a 4 on the other dice.
c. Find the probability of rolling a sum of 6.

d. Find the probability of rolling a 1 or a sum of 3.

e. Find the probability of rolling a sum of 6 given that one of the die is 2.

19. (6 points) Your neighbor has 3 children. You learn that his oldest child is a girl, Mary. What is the probability that at least one of Mary’s siblings is a brother?
20. (12 points)
a. Find the probability of drawing a Jack (J) or King (K) from a shuffled deck of cards.

b. Find the probability of drawing a Queen (Q) from a shuffled deck of cards given that the card is a face card (J, Q and K are face cards).

c. Suppose you draw two cards from a shuffled deck of cards. The first card is replaced and the deck is shuffled before the second is drawn. Find the probability that the same card is drawn both times.
d. Suppose you draw two cards from a shuffled deck of cards. Find the probability that an Ace (A) is drawn both times.
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21. (6 points) A roulette wheel has 38 slots in which the ball can land.  Two of the slots are green, 18 are red, and 18 are black.  The ball is equally likely to land in any slot.  The roulette wheel is going to be spun twice, and the outcomes of the two spins are independent.

a. Find the probability that the ball will not land on red at least one time.

b. Find the probability that the ball will land on green both times.

22. (6 points) An early warning detection system for aircraft consists of four identical radar units operating independently of one another. Suppose that each has a probability of 0.95 of detecting an intruding aircraft.  What an intruding aircraft enters the scene, the random variable of interest is X, the number of radar units that do not detect the plane.
a. Find the probability that none of the radar units fail to detect the plane.

b. Find the probability that at least one of the radar units detects the plane.
23. (7 points) Suppose you are the director of transportation safety for the state of Georgia. You are concerned because the average highway speed of all trucks may exceed the 60 mph speed limit. A random sample of 120 trucks show a mean speed of 62 mph. Assuming that the population mean is 60 mph and population standard deviation is 12.5 mph, find the probability of the average of the speed of the sample is greater than or equal to 62 mph.
