B4 -FrREFI LY

-\

AR g p 'é‘,‘ﬁ E.':.
BiL =
R*BEH R

k VR FIE
1. (10%)Consider the following segment of an electric circuit( & #.) with three

<
ne

relays. Current(% /+) will flow from a to b if there is at least one closed path
when the relays arc switched to '"closed." However, the relays may
malfunction(#zfit) - Suppose they close properly only with probability 0.9 when
the switch is thrown, and suppose they operate independently of one another.
(a) Find the probability of the event that current will flow from a to b when the
relays are switched to "closed."
(b) Find the probability that relay 1 closed properly, given that current is known

to be flowing from a to b.

2. (10%) Let X be a random variable whose distribution function F is given by

0, x<0
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3. (10%) A sugar refinery (## % 3) has three processing plants(X Az), all receiving
raw sugar(2 #%) in bulk. The amount of sugar that one plant can process in one

day can be modeled as having an exponential distribution with a mean of 4



(measurements in tons) for each of the three plants.
(a) Find the probability that any given plant processes more than 4 tons.
(b) If the plants operate independently, find the probability that exactly two of

the three plants process more than 4 tons on a given day.

X1 +X, 2—x;—x,
L0 f(xx,) = @ @ L )=(0.0L0(LO(L),  zero
elsewhere, is the joint probability function of X; and X,.

(a) Find the conditional probability function of X; given X,=I.

(b) Find the joint probability function of Y;=X,-X; and Y,=X;+X.

. (20%) With X, denoting the amount of gasoline(;< ;% ) stocked in a bulk tank(p=
FH) at the beginning of a week and X; the amount sold during the week,
Y=X;-X, represents the amount left over at the end of the week.(™ X; €_& ¥ k]
B e X, {% #-cY H 1 ) If the density function of (X, X»)is given
by £(x.x,)= {3)61 0<x,<x <1

0 otherwise
(a) Find the covariance of X; and X5.
(b) Find the probability density function of Y.

. (10%) A certain retailer(% & 7 ) for a petroleum product sells a random amount,

X, each day. Suppose that X, measured in hundreds of gallons(¥ = % 100 4t &),
has the probability density function

3x?/8 0<x<2

0 otherwise

f(X)={

The retailer's profit(< & ) turns out to be $5 for each 100 gallons sold if X<I and
$8 per 100 gallon if X>1. Find the retailer's expected profit for any given day.

. (10%) Let X and Y be independent random variables each having the uniform
distribution over the interval (0,1). Find the conditional density function of X
given Z=z, where Z=X+Y.

. (20%) Let X and Y be two independent random variables having the respective
normal densities N(#,,6;) and N(u,,o7). Then

(a) Find the moment generating function of X.(hint: E(e™)).

(b) Prove that X+Y has the normal density N(x, + i,,06; +03).






