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SHOW WORK FOR FULL CREDIT NO CALCULATORS

1. Peter, Paul, and Mary each flip identical biased coins, and they each stop flipping the first
time their own coin is heads. The number of flips for Peter, Paul, and Mary, are Y7, Y3, and
Y3, respectively, each independent and having geometric distribution with mean 6. Define U =
i+h+Ys
(a) Compute E(U) by finding the moment generating function for U in terms of those of Y7, Ya,
and Y3, and then identifying the mean of the resulting distribution.

(b) Compute E( U) using properties of expected value.
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2. Y7 and Y, are discrete random variables whose joint distribution p(y1,y2) is given in the table.
(a) Determine the marginal probability functions py(y1) and pa(yo).
(b) Compute P(Y; =3|Y; =1).
(c) AreY; and Y5 independent? If yes, explain why. If not, re-define p(y1,92) so that ¥7 and Y,
are independent but have the same marginal probability functions as in (a).
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3. (16pts) Let Y; and Y3 be continuous random variables with joint density
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elsewhere.
(a) Sketch the region of support of f(y1,y2) (where f(y1,y2) > 0).
(b) Compute the marginal probability densities f;(y;) and fa(ys).
N (c) Compute the conditional probability density of ¥7 given that ¥z = 1.
¢ ' (d) Compute P(Y; <1/2|Ys <3).
(e) AreYj and Y, independent? Briefly explain why or why not.
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4. Assume that X and U are random variables with

E(X)=-2 V(X)=3
EU)=1 V({U)=5
E(XY)=1.

(a) Compute E(4X — 2U).
(b) Compute V(4X — 2U).
(c) Are X and U independent? Briefly explain why or why not.

@ EX-ou = JEG) - AEWy = -8-2 =[O

(5 VEYX-3W) = 1o VOO + YV + 22 Cov (XU
Cov (%, W = EXUDN-EEMY = |- ()N =3

so V(HX-2W = 161+ F 16B) = @ [0/



©IIT Dept. Appl. Math., November 28, 2007 4

5. On a typical day, a store sells a fraction Y] of its stock of milk and a fraction Y5 of its stock of

flour. The store’s revenue from these sales is R = 400Y; + 100Y5. The joint density function for
Y7 and Ys is

Iyl_i_y21 OS'&IISL OS'.U?S]-
fln, ) = :
0, otherwise.

(a) Compute E(R).
(b) Are Y7 and Y5 independent? Briefly explain why or why not.
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6. Assume Y is a continuous random variable with joint density function
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Let U = Y. (Not 1-1 on the support of ¥.) R gios
(a) Compute the density fi7(u) of U.
i Ll-) (b) Give the interval on which U is Supp01ted
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7. Let Y be a continuous random variable with density function

D s
Ir(y) = {yg’ Y

0, otherwise.

@ Define U = 3In(Y — 5).
B (a) Compute the density function fy(u) for U.
@ (b) Give the interval of support of U. k
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8. Let ¥1,Y5,...,Y1s be independent random variables each with E(Y;) = p and V(V;) = a2, They
represent 16 1epeated independent samples from the same population. The function

1—,,_1’1+Yg4 ----- - Y6
o 16

is called the sample mean of the population. Use Tschebycheff’s Theorem to find the probability
that Y is w1thln c/3 of E(Y).
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