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1. (10 points) Factories in Albany and Buffalo both produce the same type of gadget. On average
15% of the gadgets produced by Albany are mildly defective (they usc cheap parts) aud 3% of the gadgets
produced by Buffalo are mildly defective. The NY State inspectors visit each factory and take a random
sample of 100 gadgets. If more than 8 gadgets from the sample are mildly defective, they will shutdown
production. Let A be the event that the Albany factory gets shutdown and let B be the event that the
Buffalo factory gets shutdown. 2(' e #L\bo/}\‘j—
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(b) Determine whether the normal or the Poisson approximation is appropriate for approximating P(A).
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1) Use either the normal or the Poisson approximation, whichever is appropriate, to give an approximation
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(d) Determine whether the normal or the Poasson apprommatlon is a for approximating P(B
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(e) Use either the normal or the Poisson approximation, whichever is appropriate, to give an approﬁ&gg{
of P{D3).
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2. (6 points) WeLovePolls.com recently conducted a poll of n = 1000 likely voters asking whether they
intend to vote for candidates Boc Jiden or Sernie Banders in the upcoming election. 53% said they will
vote for Jiden, 47% said they will vote for Banders. WeLovePolls.com reports that the confidence interval
for p, the true population proportion of voters that intend to vote for Jiden on election day, is (0.50,0.56).
What is the confidence level for the reported confidence interval?
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% (9 points) Let Z ~ A(0,1) and X ~ N(j,02). This means that Z is a standard normal random %
variable with mean 0 and variance 1, while X is a normal random variable with mean y and va.rba,nco o* (@’J
Note: for each part, you will not earn points if you do not use the method indicated. ,\\"{- 1] .
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(a} Use integration by parts to show the reduction formuld cg., ‘l\- "L \"?/\q’
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{b) Use the formula from part (a) to show F(Z4) =3 and E(7%) = 0.
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(¢) Use the result in part {b) to show E(X*) = 30* + 60”712 + .




(a) Compute E[3X + 5].
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4. (8 points) Let X ~ Exp(A). = E(\L):; ’};\ \ UM(X)—; -’\X—L

(b) Compute Var[3X +5]. — -% \{Q/r ( K)



5. (9 points) Let X be a random variable with CDF
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{a) Compute the PDF of X.

L= Fleny =

O y X<o
2K \D‘f.—,K<y?_

%L y Y2 LX<
© vy 2<X

(b) Compute E[X]. Q Krp (\QM
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(¢) Compute Var(X).
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6. (8 points) You are tasked with operating a machine in a factory which malfunctions every X hours
where X is a randomn variable with exponential distribution. You are told that on average the machine
malfunctions every 6 hours. Your shift lasts 8 hours. If the machine malfunctions you are sent home early
and paid $20 for your day of work. If the machine does not malfunction you earn $100 for your day of
work. If the machine is functioning when vou arrive how much do you expect to earn for the day?
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