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1. a. Given independent random variables X, Y with E X =4, and
EY =6. Determine the numerical value of E(2X + XY). Do not

reduc;t/ch P x) = 2EN +E(XY)
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b. Unrelated to (a). Consider a continuous ptobability density

f(x) =x/2, 0 <x <2, zero elsewhere,
Set up, and numerically evaluate, Variance X. Do not reduce it.
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2. Recall that the Poisson distribution has variance equal toits
mean.

a. Sketch the CLT-approximation of the distribution of random
variable X = the number of accidents this month. Assume that X is
Poisson distributed and we average around 4 accidents per month.
Be sure to label the mean and s.d. of X as recognizable numerical
elements in your sketch.
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b. Determine the normal approximation of the probability of
fewer than 7 accidents this month. It is customary to instead
approximate P(X < 6.5) (i.e. use the normal approximation with

continuity correction). Obtain the relevant z-score and use it to
obtain the normal approximation of the probability.
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3. Events A, B have P(A) = 0.6, P(B)=03,PB1A)=0.2.
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b. Complete a Venn diagram with all four regions and their
probabilities. Be clear about the basis for your choices.
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4. TREE. Initial assessments say the probability of oil at the drill

- site is 0.4. There is a test for oil. If oil is present there is
conditional probability 0.8 the test will show positive. If oil is not
present there is conditional probability 0.1 the test will be positive.:

a. Determine the probability the test is negative.
Do not reduce. $
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b. Determine P(oil is present | test is negative).
Set up with numbers but do not reduce. -
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5. Hours x waiting for a new peak in demand is modeled as a
random variable X with P(X > x) = 1/xX for each value x > 1.

a. Determine the probability that you will have to wait at least 10
hours for a new peak in demand, i.e. P(X > 10).

CX>00) = 4 = =12,

~b. Determine the conditional probability that you will wait at least
an additional 10 hours for a new peak if you have already waited
20 hours Wlthout a new peak, i.e. P(X > 30| X > 20).
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6. A process produces parts scored x = lifetime in lab test
conditions. Assume that E X = mu = 10,000 hours with s.d. =
sigma = 2,000 hours.

a. Denote by xBAR the sample average of 100 independent
sample lifetimes of such parts. Determine numerically, but do not
reduce,

ExBAR = _s¢, =/8000

s.d. xBAR ~ @: "-_2.,.—-———‘55:070@

Z 7>
b. Sketch the approximate distribution of XBAR as given by the
CLT. Indicate the mean and s.d. as recognizable numerical entities
in your sketch, but do not reduce them.




7. Balls will be selected without replacement and with equal
“probability on those then remaining from{ R R G G G G Y }.
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‘a. Give P(R2|R1). Compare it with P(R1 | R2), which you must ZH4(S

compute using the rules of probability. Solve in no other way.
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b. Determine P(G2 or Y3). You may use the “order of the deal”
principle. R F AL
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