STA 524 Midterm 2
Probability
November 12th, 2007

There are five questions on this test. DO use calculators if you need them. “Do that one thing, and then

that other thing” is not a valid answer. There will be no bathroom break allowed. Divination to obtain
answers is nol allowed.

Obligatory Hitchhikers Guide to the Galaxy Notice: Don't Panic!!l

You have 50 minutes to complete this test. Please ask me questions if a question needs clarification.

Each question is worth the same number of points.



Question 1: Proof
(a) Define the variance of a r.v
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(b) Using (a), show
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Question 2: Joint PDF
Suppose r.v. X and Y have the following pdf:

2(z+ ford £y < o<1,
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0 otherwise.

(Note that the condition for f(x,y) is different from the book).

(a) Compute the marginal pdf of X.
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(b) Compute Pr(X < 1/2) (/
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(c) Compute the conditional pdf of ¥ given X — «.
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Question 3: Moments
Suppose a r.v. X has the following mgf:

Wl = %(36* bet) Lk

(a) Compute the expected value of X.
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(b) Compute the variance of X.
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Question 4: Expectations and variances

Suppose that a r.v. X has the mean p and the variance o2 and let Y — aX + b.
Determine the value of a and b where E(Y) = 0 and Var(Y) = 1.
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Question 5: Covariance and correlations
Suppose r.v. X and ¥ have B(X) =3, E(Y) = 1, Var(X) =4, and Var(Y) =9. Let Z =5X - Y.

(a) Compute E(Z) and Var(Z) if X and Y are independent.
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(b) Compute E(Z) and Var(Z) if the covariance of X and Y is 0.25.
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(c¢) Compute E(Z) and Var(Z) if the correlation of X and Y is 0.25.
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