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1. (35%) Random variables X and Y have joint probability density function (PDF)

52

5 —l<z<l, 0<y<a?

fX,Y (J}, y) =
0, otherwise.

Let A= {V < i}.

(a) Find the conditional PDF Fxyialz, y).
(b) Find the conditional PDF fy(4(y) and E[Y]A].
(c) Find the conditional PDF fy4(z) and E[X|A].

]
2. (15%) Let X be a random variable such that E[X %] = (i:'—)- and B[X%#*+] =0,k =0,1,2,..., c0.

Find the moment generating function of X. What is the PDF of X7
3. (20%) Mark each of the following statements True (T) or False (F). (Need not to give reasons.)

(a) Let A be an invertible matrix. Then A + A2 is also an invertible matrix.
(b) For an invertible matrix M, we have rank(M?) = rank(M).
(c) If Ais areal-valued invertible square matrix of size n, then A? is also an invertible matrix.

(d) If three n x n matrices A, B, and C satisfy AB = AC, then we have B = C.

4. (20%) Consider a linear transformation 7" on R?, define by

o)L,
T+y+z

Find the standard matrix of T. Also, find the inverse of T. (Eﬁ(press your answer as

T”l({y}):j)

5. (10%) Suppose the characteristic polynomial of a 4 x 4 matrix M is p(t) = 24 — 3+ 7¢2 — 3¢+ 5.
Find the determinant of M.
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