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84 CHAPTER 4. RANDOM VARIABLES AND DISTRIBUTIONS

Problem 4.12 Suppose an enemy aircraft flies directly over the Alaska pipeline and fires
a single air-to-surface missile. If the missile hits anywhere within 10 feet of the pipeline, a
major structural damage will occur and the oil flow will be disrupted. Let X be the distance
from the pipeline to the point of impact. Note that X is a continuous random variable. The
probability function describing the missile’s point of impact is given by

;—(%% for =60 <2 <0
fl@) =14 3% for0<z <60
0 otherwise.

(a) Find the distribution function, F(z).

(b) Let A be the event “flow is disrupted.” Find P(A).
(c) Find the mean and the standard deviation of X.
(d) Find the median and the interquartile range of X.

Problem 4.13 Consider a random variable X which follows the uniform distribution on the
interval (0,1). (a) Give the density function f(z) and obtain the cumulative distribution
functionF'(z) of X;

(b) Calculate the mean (expectation) E(X) and variance Var(X);

(c) Let Y = vX. Find the E(Y) and Var(Y);

(d) Obtain the distribution function G(y) and furthermore the density function g(y) of ran-
dom variable Y.

Problem 4.14 The reaction time (in seconds) to a certain stimulus is a continuous random
variable with density given below

o2 for1<ae<3
3 — 4 2T =t =
(@) { 0  otherwise

(a) Obtain the distribution function.

(b) Take next two observations X; and Xo (we can assume they are 4.i. d). Then consider
V = max{X;, X2}. What is the density and distribution functions of V'?

(c) Compute the expectation E(V) and the standard deviation SD(V).

(d) Compute the difference between the expectation and the median for the distribution of
V.

4.7.2 Exercise Set B

Problem 4.15 The continuous random variable X takes values between —2 and 2 and its
density function is proportional to
(a) 4 — 2?
(b) a?
)2+
(d) exp {—|x}

Find, in cach case, the density function, the distribution function, the mean, the standard
deviation, the median and the interquartile range of X
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