1. An insurance company issues life insurance policies in three separate categories: standard, preferred, and ultra-preferred.  Of the company's policyholders, 50% are standard, 40% are preferred, and 10% are ultra-preferred.  Each standard policyholder has probability 0.010 of dying in the next year, each preferred policyholder has probability 0.005 of dying in the next year, and each ultra-preferred policyholder has probability 0.001 of dying in the next year.

A policyholder dies in the next year.

What is the probability that the deceased policyholder was ultra-preferred?

2. You are given P[A U B] = 0.7 and P[A U B'] = 0.9

Determine P[A].

3. A public health researcher examines the medical records of a group of 937 men who died in 1999 and discovers that 210 of the men died from causes related to heart disease.  Moreover, 312 of the 937 men had at least one parent who suffered from heart disease, and, of these 312 men, 102 died from causes related to heart disease.

Determine the probability that a man randomly selected from this group died of causes related to heart disease, given that neither of his parents suffered from heart disease.

4. An actuary is studying the prevalence of three health risk factors, denoted by A, B, and C, within a population of women.  For each of the three factors, the probability is 0.1 that a woman in the population has only this risk factor (and no others).  For any two of the three factors, the probability is 0.12 that she has exactly these two risk factors (but no the other).  The probability that a woman has all three risk factors, given that she has A and B, is 1/3.

What is the probability that a women has none of the three risk factors, given that she does not have risk factor A?

5. An insurer offers a health plan to the employees of a large company.  As part of this plan, the individual employees may choose exactly two of the supplementary coverages A, B, or C, or they may choose no supplementary coverage.  The proportions of the company's employees that choose coverages A, B, and C are 1/4, 1/3, and 5/12, respectively.

Determine the probability that a randomly chosen employee will choose no supplementary coverage.

6. 10 people consisting of 5 married couples are arranged in a row from left to right.

Find number of arrangements if

a.  there are no restrictions

b.  the husband and wife of each couple are together

c.  One couple insists to be together

d.  One couple refuses to sit together

7. A fair die is tossed 8 times.  Find the probability that 

a.  the number 3 does not appear.

b.  there are two 3's, three 1's and three 6's.

c.  there are two faces of one type, three faces of another type, and three of a third type.

