Some Probability Problems. 

1. In a test for ESP (extrasensory perception), a subject is told that cards the experimenter can see, but the subject cannot, contain either a star, a circle, a triangle, a square, or three wavy lines. As the experimenter looks at each of 40 cards in turn, the subject names the shape on the card. A subject who is just guessing has probability 0.20 of guessing correctly on each card. 
	a. The count of correct guesses in 40 cards has a binomial distribution. What are n and p?
	b. What is the mean number of correct guesses in 40 repetitions?
	c. What is the probability of exactly 5 correct guesses?
	d. What is the probability of 7 or fewer correct guesses?
	e. What is the probability of getting the first card wrong, but then the next two cards right?
	f. What is the probability of getting at least 8 cards correct?
	g. Your friend Esmerelda gets 10 of the cards correct. She thinks this means she has psychic powers. Do you agree with her? (Assume she is a trustworthy person and didn’t cheat.)
	h. How many of the cards must someone get correct in order to convince you that they have psychic powers? Explain. (There is no “right” answer.)


2. Suppose that a basketball player has a 78% chance of making a free throw, and each free throw she takes is independent of all the others. Suppose she ends up taking 12 free throws over the course of a game.
	a. What is the probability that she makes her first five free throws?
	b. What is the probability that the first free throw she makes is her fourth attempted?
	c. What is the probability that she makes exactly 5 out of the 12 free throws?
	d. What is the probability that she makes at least 8 of the free throws?
	e. Let X be a random variable defined by the number of points she scores shooting free throws in this game. (Free throws are worth one point each.) The possible values of X are 0,1, 2, 3, … , 12. Find the expected value of points, E(X). 




