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1. (10 points) Anne and Bob both enjoy swimming. Every day they each decide whether or not to go
swimming independently fromn previous days and independently from each other. On average Anne goes
swimming 1% of days and Bob goes swimiming 20% of days. Let A be the event that Anne goes swimming
less than 7 days in the next year. Let B be the event that Bob goes swimming less than 63 days in the
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(a} Give an exact explescuon for P(A), without attemptmg to e\,dhlate 1t
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(b) Determine whether the normal or the Poisson approximation is appropriate for approximating P(A),
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{¢) Use either the normal or the Poisson a,pproximdtion, whichever is appropriate, to give an approximation
of P(A4)
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(d) Determine whether the normal or the Poisson approximation is appropriate for approximating P(B}),
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{e) Use either the normal or the Poisson approximation, whichever is appropriate, to give an approximation
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2. (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 8 hours. Your shift lasts 8 hours. If the machine malfunctions you are sent home early
and paid $10 for your day of work. If the machine does not malfunction vou earn $100 for your day of
work. If the machine has been functioning for 8 hours when vou arrive how much do you expect to earn
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3. (9 points) Let X be a random variable with CDF

(0 if 7 < 0,
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(a) Compute the PDF of X.
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(b) Compute E[X].
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(c) Compute Var(X). )
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4. (8 points)} Let X ~ Bin{n,p).

(a) Compute E[2X + 3.
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(b) Compute Var[2X + 3. f) \[ G (’ K )
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gﬂl (9 points) Let Z ~ N(0,1) and X ~ A{y,0?). This means that Z is a standard normal random X
variable with incan 0 and variance I, while X is a normal random variablc with mean g and vargdncc - (\,@J
Note: for each part, you will not earn points if you do not use the method 111chcated \ Q% v
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(a) Use integration by parts to show the reduction formula: C/ (_9¢ ‘[\, W v\’l/
/oo;v e dy = /E(n—l)x" 272 dr for n 34
Uz X"‘“ N oo __{;; Y{\,| 7 pO )
&x((&x S XA b

(b) Use the formula [rom part (a) to show F(Z%) = 3 and FE(Z%) = 0.
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(c) Use the result in part (b) to show E(X?) = 36* + 602y + p*.
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6. (6 points) An important engine part is built and shipped from the Buffalo Truck Parts Factory. Before
a large shipment goes out, the quality control manager Alice needs to estimate p. the true proportion of
parts in the shipment that are mildly defective. Alice takes a sample of n = 400 parts and finds that 5%
are mildly defective. She then tells her boss that she has 80% confidence that p lics in a confidence interval
(a,b), but she has forgotten what a and b are. What is the interval (a, b)?
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