1. (20 points) A random variable X has pdf f(z) = 5 I for —00 < 2 < 00 a. (8 pts)
Compute Var(X) and E[X
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b. (6 pts)  Use Chebyschev’s inequality to estimate P(JX] > 100).

; X8
P(!X[ >‘00> < 'l%z = %’01

c. (6 pts)  Compute P(|X| > 100)
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2. (20 points) A dice is rolled 5 times. Let X denote the maximum value rolled, and let ¥
denote the minimum value rolled. a. (10 pts) Compute the marginal pmf of X px ().

b. (10 pts) Compute the joint pmf px y(z,y).
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3. (20 points) Let X and Y have joint pdf fxy(z,y) = e®* ¥ for 0 < z < y < oco.
a. (7 pts) Computig E[X2 4+ 2YX].

b. (7 pts) Compute the conditional pdf fxy (z|y).
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S (6 pts)  Compute the condition expectation E[X|Y =y].
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4. (20 points) Suppose X1 and X have joint pdf fx, x,(z,y) = —g—'x:"y for0 <z <y<2 Let
Y1 = X1 X5 and Y5 = Xo. a. (10 pts) Compute the joint pdf of Y1 and Y3
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b. (10 pts) Compute the marginal pdf of ¥3. 4 Y
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5. (20 points) Suppose X has pdf fx(z) = ze~2 for z > 0. a. (10 pts) Compute the
mgf of X, Mx(t). For what ¢t does this exist?
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b. (10 pts) Y has m.§My(t) = ﬁlﬁ Compute E[Y?3].
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1. (20 points) Ten cards are drawn without replacement from a deck of 52 cards. X denote

. .the number of red cards and Y denotes the number of clubs.

“a. (7pts) Compute the marginal pdf fx(z)
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b. (7 pts) Compu!e the joint pdf fx y (z,).
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c. (6 pts)  Compute the céndjtional pdf fxy(zly)-
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2. (20 points) X and Y are continuous random variables WtthY 9¢e %y 10 for 0 < 2 < o0,
1<y<ooand00the rwise a. (10 pts) C mput e E[X], and E[XY]
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b. (10vpts) Suppose 71 = X +Y and‘ZQ =Y. Find the joint pdf fz, z,(z1,22).
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3. (20 points) X is a random variable with E[X] = 100 and Var(X) = 20. Let ¥ = 10X.
a. (10 pts) Estimate P(X <0or X > 200).
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b. (10 pts) LetY = 10X. Compute E[Y] and Var(Y).
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5. (20 points) We choose a random variable X uniformly in (0,1) and then a random variable
Y uniformly in the interval (X, 1). a. (8 pts) Find fx(z) and fy|x(y|z).
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b. (6 pts)  Find the joint pdf fx y(z,y).
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c. (6 pts)  Compute EX|Y =y|
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4 (20p nts) a. (10 pts) Suppose X a: thvejointpdff(m);6acyfor0<:v<y<1,

th erwise. Co mput e the joint moment generating function Mx y(¢1,t2). For what #1,ty
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b (1 0 pts) A random variable X has moment generating function M (t) = %{ Compute
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