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Two balls are selected at random from a bag with three white balls and two black balls.
For each of the following enter the probability in the accompanying bax.
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o An insurance company has these data: The probability of an insurance claim in a period of .ﬁw (Wiw),

one year is 4% for persons under age 30 and 2% for persons over age 30. It is also known that b % \\- S
30% of the targeted population is under age 30. What is the probability of an insurance claim ~NOT NECESSARY)
in a period of one year for a randomly chosen person from the targeted population? Enter your

answer in the box below.
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o Suppose 1 in 1000 persons has a certain disease. A test detects the disease in 99 % of diseased
persons. The test also "detects” the disease in 1 % of healthly persons. With what probability
does a positive test diagnose the disease? Enter your answer in the box helow.
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Problem 3. Given the joint probability mass function in the Table below on the left:
Probability distribution function Fxy(z,y)

Probability mass function pxy (z,v)
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o  Till in the marginal probability mass function values.

o Fill in the probability distribution Table.



Problem 4. Given the Tables in Problemn 3, determine the [ollowiug:

o Are X and Y independent? YEs
XY o o dt
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Problem 5. Given the Tables in Problein 3, determine the following:

o E[X] and E[Y] £0xa
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Problem 6. A die is rolled [ive times. A roll is considered a "success” il the die lands with a six
up. An example of an outcome is then 10010 , where ”1” denotes "success” and "0” "failure”.
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Problem 7. In each of the 4 parts of this problem your answer may be a numerical expression
rather than the final numerical probability:

Suppose that customers arrive at a counter at the rate of 10 per hour.

Assuming that the arrivals have a Poisson distribution, what is the probability that :
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Also give the above probabilities using the binomial random variable, after by dividing the hour
into 60 intervals of one minute :
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Problem 8. For ihe random variable X with probability density [unction

cx*(l—z) , 0<z<1
fla) =

0 , otherwise
o Show that ¢ musi have the value ¢ = 12.
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o Draw an accurate graph of f(z).
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Problem 9. Ior the random variable X in Problem 8 :

o Draw the graph of F(z).= XAEI'% ("i -—3}()
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o Compute E[X?].
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Problem 10.

Use the method of moments 1o compute the mean and the variance of the exponential random
variable X with density function

flz) = e®, forz>0.

Show all details of vour work.
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