STAT 310 - Homework 2

Due Date - 1/24/13 @ 1pm

Question 1

A researcher finds that, of 982 men who died in 2002, 221 died from some heart
disease. Also, of the 982 men, 334 had at least one parent who had some heart
disease. Of the latter 334 men, 111 died from some heart disease. A man is
selected from the group of 982. Given that neither of his parents had some
heart disease, find the conditional probability that this man died of some heart
disease.

Question 2

An urn contains four colored balls: two orange and two blue. Two balls are
selected at random without replacement, and you are told that at least one of
them is orange. What is the probability that the other ball is also orange?

Question 3

Prove the following statements. (Assume that any conditioning event has posi-
tive probability)

(a) If P(B) =1, then P(A | B) = P(A) for any A
(b) If A C B, then P(B | A) =1 and P(A | B) = P(A)/P(B)
(c) PLANBNC)=P(A|BNC)P(B|C)P(C)

Question 4

There are three cabinets A, B, and C, each of which has two drawers. Each
drawer contains one coin; A has two gold coins, B has two silver coins, and C
has one gold and one silver coin. A cabinet is chosen at random, one drawer
is opened, and a silver coin is found. What is the probability that the other
drawer in that cabinet contains a silver coin?



Question 5

A chemist wishes to detect an impurity in a certain compound that she is mak-
ing. There is a test that detects an impurity with probability 0.90; however,
this test indicates that an impurity is there when it is not about 5% of the time.
The chemist produces compounds with the impurity about 20% of the time;
that is, 80% do not have the impurity. A compound is selected at random from
the chemist’s output. The test indicates that an impurity is present. What is
the conditional probability that the compound actually has an impurity?

Question 6

A doctor is concerned about the relationship between blood pressure and ir-
regular heartbeats. Among her patients, she classifies blood pressures as high,
normal, or low and heartbeats as regular or irregular and finds that (a) 16%
have high blood pressure; (b) 19% have low blood preseeure; (¢) 17% have an
irregular heartbeat; (d) of those with an irregular heartbeart, 35% have high
blood pressure; and (e) of those with normal blood pressure, 11% have an irreg-
ular heartbeat. What percentage of her patients have a regular heartbeat and
low blood pressure?



