
52 4 Discrete random variables

F (a) =

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

0 for a < 0
1
3 for 0 ≤ a < 1

2
1
2 for 1

2 ≤ a < 3
4

1 for a ≥ 3
4 .

Determine the probability mass function of X .

4.4 You toss n coins, each showing heads with probability p, independently
of the other tosses. Each coin that shows tails is tossed again. Let X be the
total number of heads.

a. What type of distribution does X have? Specify its parameter(s).
b. What is the probability mass function of the total number of heads X?

4.5 A fair die is thrown until the sum of the results of the throws exceeds 6.
The random variable X is the number of throws needed for this. Let F be the
distribution function of X . Determine F (1), F (2), and F (7).

4.6 ! Three times we randomly draw a number from the following numbers:

1 2 3.

If Xi represents the ith draw, i = 1, 2, 3, then the probability mass function
of Xi is given by

a 1 2 3

P(Xi = a) 1
3

1
3

1
3

and P(Xi = a) = 0 for all other a. We assume that each draw is independent
of the previous draws. Let X̄ be the average of X1, X2, and X3, i.e.,

X̄ =
X1 + X2 + X3

3
.

a. Determine the probability mass function pX̄ of X̄.
b. Compute the probability that exactly two draws are equal to 1.

4.7 ! A shop receives a batch of 1000 cheap lamps. The odds that a lamp is
defective are 0.1%. Let X be the number of defective lamps in the batch.

a. What kind of distribution does X have? What is/are the value(s) of pa-
rameter(s) of this distribution?

b. What is the probability that the batch contains no defective lamps? One
defective lamp? More than two defective ones?

4.8 ! In Section 1.4 we saw that each space shuttle has six O-rings and that
each O-ring fails with probability
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