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process by which one arrived at the answer will not receive credit of any kind. Academic dishonesty will not
be tolerated.
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Problem Set III October 28, 2018 MAT 140

1.] Consider the following probability distribution for the random variable x:

x -2 -1 0 1 2
p(x) .10 .15 .40 .30 .05

a) Create a histogram of this distribution.

b) Find µx and σx
c) Find p(x ≤ 0).

d) Find p(x > 1).

e) Find p(−1 ≤ x ≤ 1).

f) Find p(x < 2).

g) Find p(−1 < x < 2).

h) Find p(x < µx).

i) Find p(µx − σx < x < µx + σx)

2.] Consider the following probability distribution for the random variable x:

x -4 -3 -2 -1 0 1 2 3 4
p(x) .02 .07 .10 .15 .30 .18 .10 .06 .02

a) Calculate µx, σ2
x, and σx.

b) Draw a histogram of this distribution and locate µ, µ− 2σx, and µ+ 2σx on the histogram.

c) What is the probability that x will fall into the interval (µx − 2σx, µx + 2σx)?

3.] A carnival game offers a $100 cash prize for anyone who can burst a balloon by throwing a dart at it. It
costs $5 to play (they keep your $5, even if you win the $100). You’re willing to spend up to $20 trying
to win and you decide that if you win, you will not play again. You estimate that you have about a 10%
chance of hitting the balloon on any throw.

a) Create a probability distribution (in the form of a table) for the random variable x, the number
of darts you’ll throw for this carnival game. Find the expected number of darts you’ll throw and
the standard deviation.

b) Create a probability distribution (in the form of a table) for the random variable y, the amount
of money you’ll gain/lose for this carnival game. Find your expected winnings and the standard
deviation.

4.] Suppose x is a binomial random variable with n = 4 and p = .3. Using the formula for a binomial
probability distribution, construct a table that contains the values that x takes on and the probabilities
for each. Find µx, σ2

x and σx.

5.] Suppose a manufacturer makes T-shirt cannons. The manufacturer estimates that there is about a 6%
chance that any one T-shirt cannon will have to be sent back for minor repairs. Suppose the manufacturer
sends out an order of 20 T-shirt cannons.

a.) This scenario sets up a binomial random variable. Define x, n, and p.

b.) In this order of 20, how many T-shirt cannons are expected to need repairs?

c.) What is the standard deviation of this probability distribution?

d.) What is the probability that at most two T-shirt cannons will need repair?


