Mathematics 431 (Wilson) Solutions to second exam

Problem 1:

(a) The possible values for the random variable are 1, 2, 3, ..., which you could describe by some
phrase such as the positive whole numbers or the whole numbers greater than zero.

(b) One and only one outcome leads to the value i, where i is some positive whole number, namely
i — 1 tails followed by 1 head. That outcome has probability (1/2)* 1(1/2) = (1/2)* which can also
be written as 1/(2°).

(¢) Fori = 1,2, 3,..,

which works out to 2, but you did not have to sum the series.

Problem 2:
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Problem 4

(a) For a binomial random variable, E[X] = np = 5x 0.3 = 1.5.
(b) Var[X] = np(1—-p) = 5x0.3x0.7 = 1.05.

()

5
P{X =4} = (4) (0.3)4(0.7)" = 5 x 0.0081 x 0.7 = 0.2835

(d)

P{X <4}=1-P{X=5}=1- (g) (0.3)°(0.7)° =1 — (0.3)°> = 1 — 0.00243 = 0.99757

Problem 5

Since the number of cars N is large and the probability of failure in a given minute is p = 7/N,
we can approximate the failure rate with a Poisson random variable with A = pN = 7. That has
p(i) = e\ /il. Then P{X <3} = p(0) 4+ p(1) +p(2) +p(3) = e "(1+ 7+ 2 + 233) ~ 0.0818.

Problem 6
(a)
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P{X =3} = ﬂg = e*“T ~ 0.00715

(b)

2 3
P{XZ4}=1—P{X§3}:1—6A<1+A+%+%>

=1—e"

0.4 ( 0.16  0.064
2
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(c) For a Poisson variable the Expectation and Variance are each equal to A, 0.4.

Problem 7

If the average rate is three calls each second, the average number of calls in 5 seconds is 15. We
use a Poisson random variable X with A = 15 and find P{X =0} = p(0) = ™' ~ 3.06 x 1077 =
0.000000306.



