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Problem 1. A point is chosen at random (according to a uniform PDF) within a
semicircle of the form {(x, y)|x2 + y2 ≤ r2, y ≥ 0} for some r > 0.

(a) Find the joint PDF of the coordinates X and Y of the chosen point.

(b) Find the marginal PDF of Y and use it to find E[Y ]

Problem 2. (Midterm 1 Spring 2015)

Figure 1: Joint pdf of X and Y .

(a) Find A.

(b) Find cov(X,Y ).

Problem 3. Let X1, X2, . . . , Xn be IID continuous random variables distributed uni-
formly on [0, 1].

(a) Find E[Xi] and Var(Xi)

(b) Let X(1), X(2), . . . , X(n) be the ordered random variables such that X(1) ≤
X(2) ≤ · · · ≤ X(n). Find the distributions of X(1) and X(n).

(c) Find E[X(1)] and E[X(n)].
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