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1. (10%) A 4 x4 matrix D is given by

a b c

(12 bz CZ

1 a3 b3 c3

1 a* p* et
Please express the determinant det(D) intermsof a,b, and c.
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D:

2. (10%) Find det(D) if the eigenvalues of a5 x 5 matrix D are 1,2,3,4, and 5.

3. (15%)Let A be abinary 6 x 10 matrix given by

0
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0
1
0
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el = =1 =]
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where I¢ isthe 6 X 6 identity matrix. Please find a 4 x 10 matrix B such that BA™ = 0.

o

4. (10%) Let X be alognormal random variable with parameters p = 0 and o2 =1, thatis,
InX ~N(0,1). Find the variance of X.

5. (15%)Let X be a geometric random variable with parameter p. Also let k and n be positive
integers.
a. (5%)Find P(X < k+n|lX>n).
b. (5%) Find P(X < k).
c. (5%) Show that X is a memoryless random variable.

6. (15%)Let X;,X,,...,X, beindependent exponential random variables with parameters 1;, 5, ..., 45,
respectively. Also let X = min(X;, X5, ..., X5).
a. (5%) Find the moment-generating function of X;.
b. (5%) Find the cumulative distribution function of X.
c. (5%) Find the moment-generating function of X.

7. (10%) Suppose there are 20 students and each student has one pen. Now they all put their pens into a
box. Then, all of them randomly pick up a pen from the box. Find the expected number of students to

get their own pen back.

8. (15%)Let X be a binomial random variable with parameters (n,p). Find E(X?).




