ACSC 380/ MATH 480 Midterm Exam Solutions March 20, 2006

1. Let E and F be independent events with P(E) = P(F) and P(EUF) = % What is P (E)?
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2. Um/1I contains 7 red and 3 black balls, and urn II contains 4 red and 5 black balls. After a
randomly selected ball is transferred from urn I to urn I, 2 balls are randomly drawn from
urn [I without replacement. What is the probability that both balls drawn from urn II are red?
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3. Xis a continuous loss random variable whose 75th percentile is l%)g , and whose density
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4. A random variable X has density function f(x)=
0, elsewhere.

What is the probability that the larger of 2 independent observations on X will exceed% ?
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0, x<0
5. A loss random variable X has distribution function F(x) =9 0.2+03x, 0<x<2

1, X > 2,

An insurer will provide proportional insurance on this loss, covering fraction « of the loss
(0 < ¢ <1). The expected claim on the insurer is 0.5. Find «.
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6. In an initial screening of job applicants, a recruiter accepts, on average, one-third of all
applications for further consideration. In reviewing a collection of job applications
(independent of one another), find the probability that the first application acceptable for
further consideration is one of the first three applications reviewed.
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7. An urh contains 2 white marbles and 8 red marbles. A marble is drawn from the urn 100
times in succession with replacement. Using the integer correction, find the approximate
probability of drawing more than 75 red marbles.
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8. An actuary studied the likelihood that different types of drivers would be involved in at least
one collision during any one-year period. The results of the study are presented below.

| Type of driver | Percentage of all drnvexﬁ Probability of at least one collision |
T | Teen 8% 0.15
| Young adult 16% 0.08
M | Midlife 45% 0.04
Tsemor 31% 0.05
0,
| Total 100% |

Given that a driver has beenwn at least one collTs@“’ﬂT past year, what is the
probability that the driver is a young adult driver?
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9. The warranty on a machine specifies that it will be replaced at failure or age 4, whichever

e

occurs first. The machine’s age at failure, X, is uniformly distributed on the interval (0, 5).
Let Y = h(X) be the age of the machine at the time of replacement. Determine the expected
age of the machine at replacement, E(Y) = E(A(X).
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10. The number of injury claims per month is modeled by a random variable N with
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Determine the probability of at least one claim during a particular month, given that there
have been at most four claims during that month.
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