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10. The amount of time (in hours) that a person cooks per year is a normal random variable
with mean 300 and standard deviation 4.

(a) Determine the probability that a randomly selected spent between 297 and 301
hours cooking last year.

NOTE: Just so you don’t lose points for a silly arithmetic mistake, you may want
to know:

1/4=0.25, 1/2=0.5, 3/4=0.75, 5/4=1.25 3/2=15, 7/4=1.75, 9/4=12.25, 5/2 =27

(b) If 40 people are surveyed at random, what is the probability that exactly 3 people
spent less than 307 hours cooking last year?

(c¢) Find the smallest value of ¢ for which the following statement is true:
“08.03% of people spend less than ¢ hours cooking per year.”
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. If E[X] =2 and Var(X) = 5, compute E[4 — 3X]| and Var(4 — 3X).

. Suppose A and B are events with P(A) = 2, P(B) = 3, and P(AU B) = ;. Compute

P(AB) and determine if A and B are independent.

. Suppose X is a discrete random variable with RangeX = {—2,—1,0,1,5}. Suppose X
has probability mass function (p.m.f.) given by:

px(=2) =3/20, px(=1) =1/20, px(0) =9/20, px(1) =4/20, px(5) =c

Determine ¢ and find P(X < 5|X > 0).

. A box contains a Blue die, a Red die, and a Yellow die.

The Blue die is 6-sided (numbered 1 through 6), the Red die is 7-sided (numbered 1
through 7), and the Yellow die is 8-sided (numbered 1 through 8).

Alex chooses one of the three dice at random.

(a) Compute the probability that Alex rolls a “2.”

(b) Compute the conditional probability that Alex chose the Red die given that Alex
rolls a “7.”
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9. A room contams 1o people: 12z Mathemarticians and 0 Fhysicists. Alex and bHob are
Mathematicians and Cindy is a Physicist.

Suppose a committee of exactly 4 Mathematicians and 3 Physicists is formed. How
many committees are possible:

(a) if Alex and Bob both must serve on the committee?

(b) if Alex and Cindy will not serve on the committee together?

Suppose instead that these same 20 people are seated in a row. How many arrangements
are possible:

(c) if all physicists sit together?

(d) if Alex and Bob occupy the first two seats (not necessarily in that order)?
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6. An urn contains 5 Red balls, 9 Yellow balls, and 4 Green balls.
Suppose Alex draws 5 balls with replacement. Determine the probability that:

(a) Alex draws 5 of the same color?

(b) Alex draws exactly 4 Yellow balls?

Suppose Bob draws 4 without replacement. Determine the probability that:
(c) Bob draws at least 3 Red balls?

(d) Bob draws exactly 1 Yellow ball given that Bob draws exactly 2 Green balls.
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7. Alex flips a biased coin with probability 0.03 of landing on Heads.

(a) Determine the probability that Alex flips Heads for the 7th time on her 29rd flip.

(b) How many times must Alex flip the coin so that the probability that Alex flips
Heads at least once is at least 75%7
HINT: First write an expression for the probability that Alex flips Heads at least
once in N flips.

(c¢) Use the Poisson approximation to estimate the probability that Alex flips Heads
exactly 4 times in 100 flips.
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8. The time that it takes to wait for a ferry (in HOURS) is exponentially distributed with
A = 3. Alex waits for the ferry starting at 8:00 a.m.

(a) What is the conditional probability that Alex is still waiting for the ferry at 8 : 30
a.m. given that she is still waiting for the ferry at 8 : 10 a.m.

HINT: Use the “memoryless” property of the exponential random variable.
(b) What is the probability that Alex waits less than 1 hour for the ferry?

(c) Suppose Alex waits for the ferry every morning. Assuming each morning is inde-
pendent, what is the expectation and variance of the number of mornings until the
first morning that Alex waits less than 1 hour for the ferry?
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9. Suppose X has probability density function (p.d.f.) given by:

1
(@) = E(4x—3), 2<zr<4
0, else.

(a) Compute P(X > 8).
(b) Compute E[X?].

(c¢) Find the cumulative distribution function (c.d.f.), Fix(t), of X.




