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1. (15 points) Given a set of observations
  3.5 1.4 6.6 6.0 4.2 4.4 5.3 5.6 6.8 2.5 5.4

(a) Find the 90th percentile.

(b) Find the minimum, maximum, range, and interquartile range.

(c) Draw a boxplot.

2. (12 points) X is a discrete random variable with probability distribution
P(X= -1)=0.1,  P(X=0)=0.2,  P(X=1)=0.2,  P(X=3)=0.3,  P(X=5)=0.2
(a) Find P(X<0.5), P(X<1), P(X<4.2), and P(X<6)

(b) Compute the mean and variance of X.



3. (12 points) A shipment contains 6 defective items and 14 non-defective items. 5 items
are selected at random without replacement. Let X be the number of defective items
obtained,

(a) find the distribution of X (no just the name of the distribution!);

(b) what is the probability that at least 3 defective items will be obtained?

4. (12 points) A fair coin is thrown repeatedly. What is the probability that on the nth

throw:
(a) a head appears for the first time?

(b) the number of heads and tails to date are equal?

5.   (15 points) A rare disease affects one person in 100,000. A test for the disease shows
positive with probability 0.99 when applied to an ill person, and with probability 0.01
when applied to a healthy person. What is the probability that you have the disease
given that the test shows positive?



6. (14 points) A bowl contains 20 cherries, exactly 15 of which have their stones
removed. A greedy pig eats 2 whole cherries, picked at random, without remarking on
the presence or absence of stones. Subsequently, a cherry is pick randomly from the
remaining 18.

(a) (8 points) What is the probability that this cherry contains a stone?

(b)(6 points) Given that this cherry contains a stone, what is the probability that
the pig consumed at least one stone?

7. (15 points) X is a random variable that takes values –2, −1, 0, 2 with probabilities

 Now define a random variable Y as

(a) What are the possible values the random variable Y can take?

(b) Find the distribution of Y?

(c) Find the variance of Y.
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8. (15 points)
(a) (5 points) If an event A is independent of itself, show P(A) is either 0 or 1.

(b) (bonus 10 points) If P(A) is either 0 or 1, show that A is independent of all
events B. (Hint: discuss two cases P(A)=0 and P(A)=1 separately.)

9. (bonus 10 points) There are two road from A to B and two roads from B to C. Each of
the four roads has probability p of being blocked by snow, independent of all the others.
What is the probability that there is an open road from A to C?
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