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(1) A poirit is.rchosen- at random fr.om the triangle whose vertices are at ((‘),0)',
(0,2), a,nd (2,0); X is the sum of the two coordinates of the point.
a. F.ind the cumula,tive distribution function of X. ( 5 % )
. b. Fmd the pI‘Ob"Lblllty denmty function of X 57 )
c. Fmd P(X < 1) (5 A ) _

- (2) Let X3, X5, -+, Xy be independent random variables, all having the Poisson
distribﬁ.tign with pa,rameter A.
| — Q
07 (5 %)

-~ b. What is the 'prol':sa,bi.lity that Xy 4 Xo 4 -« - Xo=17 (5 % )

1

a. What i1s the probability that X + Xy ot +.Xg

¢. What is the proba,bility th'it. Xl + Xg‘—i— oo+ Xg = 27 (5 / )
| .d From the answers to p'mrts a, b, ¢, guess the distribution of X1+ Xy +
 +X (5/)

(3); a. Let u) be the kth moment E(X‘[‘) of X. Show that g, > (tn)?* for any
positive integer n. SN ADE
b. The posmble values of X are the positive integers, and P(X = k) =kp?q*~?

for k = 1,2,3, . ( As always p and ¢ ELI‘E: positive constants and p+qg=1)

Emme){.(S/é)

(4) a. Let X and ¥ be independent, each with the same distribution, whose

moment generating function is m(s) = V1/(1—4s) (for s < ). What is
the name of the distribution of X + Y7 ( 5 A4 )

b. If Z 1S a unit normal rancdom variable and if ¥ is defined by Y = A+

IQ;BZ +CZ“ show that p(Y,Z) = \/Bﬁizcﬂ' (5 %)
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(3)
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If Xi Xy, oo, X, are indepeﬁdent and identicallyb distributedra,ndom’;»;a{‘rb )
ables having uniform distributions ovef (0,1), find - .

A Blmes(Xn, %)l (5 %)

b, Elmin(Xy, -+, Xa)l. (5 % )

a. It Y 1s uniformly distributed over (O.,5) wl;ia,t is thé probab::tlitythat the

roots of the equation 422 + 42Y + Y + 2 = 0 are both réELl [ ( 5 /6 ) '

b. If X is a Poisson random variable with mean A, show. that for ¢ < A,

P(.;YS A) g Eij:j(:'EA)i- - *( 5% )r

- c. If B[X] < 0 and 8 # 0 is such that E[e%*] = 1,-éhdﬁ that 8 > 0. ( 5% )

(7)

An engineering system consisting of n components is said to be a k-out-of-n

system ( & < n ) if the system functions if and only if at least k of the n

- components function. Suppose that all _coﬁ‘lponents function i_ndépéndently

of each other.

a.. I the ¢:th component functions with probability p;, ¢ = 1, 2,‘, 3,4, 5, compute
the probability that a 3-out-of-5 system fu'nction's;‘ (5% ) -

b. Repeat part a. for a 2-out-of-4 systeni. (5 % ) . .

c. Repeat for a k-out@f—-n system when all the p; equal p ( that is, Pi =Dp,t =

1,2,3,---,n ). (5 Y )
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