I'irst Mid Term, S1 1439/1440
M 380 — Stochastic Processes
Time: 90 minutes

King Saud University
College of Sciences
Department of Mathematics

X

Answer the following questions:
Q1: [643)
a) Find the mean and variance of X. where X ~ Uniform (a,b)

b) Twelve independent. random variables, each uniformly distributed over the
mterval (0, 1], are added, and 6 is subtracted from the total. Determine the mean
and variance of the resulting random variable.

Q2: [444)

a) Given independent exponentially distributed random variables S and T with

common parameter A, determine the probability density function of the sum R=S+T
and identify its type by name.

b) The lifetime T of a certain component has an exponential distribution with
parameter A=0.02 . Find pr(T <110|T>100)

Q3: [444]

a) Let X and Y two random variables have the joint normal (bivariate normal)
distribution. What value of @ minimizes the variance of Z=aX+(1-a)Y ? Simplify
vour result when X and Y are independent.

b) Let X,, X,....X, be independent random variables that are exponentially

distributed with respective parameters ,,4,,... %, . Identify the distribution of the

minimum V=min {X,, X;...X_}
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